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Commtission Appeinted fo Enguire info and

Report on the Discase commioniy
as MINERS PHTIISIS,

To His ExcerrLency THE. Riert Hovourapre ALFRED, VISCOUNT
MILNER, of St. Jamess, in the County of London, and of
Cape Town, in the Colony of the Cape of Good Hope, in lhe
Peerage of the United Kingdom, a« Mewmber of His Mujesty’s

Most Honourable Privy Council, Knight Grand Cross of the

Most Honourable OGrder of the Bouth, Kuight Grand Cross of

the Most Distingwished Ovder of Swint Michael and Swint
George, Governor of the Trunsvaal, and His Majesty’s High

Commissioner for Sowth Africa.

May 1T PLEASE YOUR HXCELLENCY,

1. The Commission was appointed by your Excellency’s
Commission, dated December 19th, 1902, public notification
whereof was given by Government Notice No. 579 of 1902, which
was published in the Government Gazelie on November 7th, 1902.
By Government Notice No. 619 of 1902, the powers, jurisdiction
and privileges conferred on the Commission known as the
“Insanitary Area Commission” were likewise conferred upon
your Commissioners.

2. On the 19th December, 1902, vour Excellency was
pleased to appoint Dr. Charles Porter, Medical Officer of Health
to the Municipality of Johannesburg, as an additional member
of the Commission.

3. The terms of reference were as follows :—
(@) To enquire into the extent to which Miners’
Phthisis prevails.
(6) To ascertain the cause of the diseasc.
(¢) To make recommendations as to the preventive and

curative measures which should be adopted either
by legislation or otherwise.
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4. The first meeting was held on December 4th, 1902, at
which the procedure to be adopted was settled. At all subsequent
meetings, extending to March 25th, 1903, evidence was heard in
public, and your Commissioners have cndeavoured to obtain all
information possible on the matters referred to them.

The evidence which has been taken has been partly oral
and partly in the formn of written statements submitted in person
by the witnegses tendering them.

5. In addition to the evidence talien at the meetings of
the Commission, it was decided to send forms to each mine
manager of the Witwatersrand to be filled in by the medical
officer attached to the mine, the latter being requested to
medically examine the miners and to report upon the presence or
otherwise of the disease in each individual case.

In pursuance of this resolution, over 200 mines were
circularised, and yorr Commissioners consider it a grave matter
for regret that out of the 71 which might reasonably have been
expected to comply with the request, completed returns from
only 45 were received. Moreover, in the case of those mines
which sent in returns, owing to the reluctance of the miners to
submit to medical examination, the number of miners in these
returns is far beiow the number actually employed.

Your Commissioners therefore consider that although the
information thus obtained is in many ways most valaable, in so
fur as it establishes a percentage of sufferers, the figures do not
cover sufficient ground to be regarded as reliable or as accurately
representing the facts.

6. In addition to the work already referred to, your
{'ommissioners caused nuinerous experiments to be carried out
with a view to determining the quantity, quality, and character
of the dust suspended in the atmosphere in the mines and the
hest methods of allaying the same. They further arranged for
samples of air and of gases given off during blasting operations
from different parts of mine workings, taken under varying
conditions, to be analysed for the purpose of enabling them to
determine their composition.

The carrying out of these experiments and analyses has
unfortunately had the effeet of delaying this report, bus the
restults obtained have proved to be of the greatest importance
and bave considerably influenced your Commissioners in arriving
at their present conclusions.

7. On the 6th March a notice was published in the
Government Gazette informing the public that, the evidence
tendered having been exhausted, the Commission was about to
conclude its sittings, and that all persons desirous of giving
evidence were to send in their names to the Secretary on or
before Wednesday, March 18th. A similar notice was inserted
in the local papers.

The final sitting of the Commission at which evidence
was taken in public was held on Friday, March 27th.
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PART 1.

EXTENT TO WHICH MINERS PHTHISIS
PREVAILS.

8. From the evidence laid hefore the Commissioners as to
the extent to which Miners’ Phthisis prevails in the Transvaal
it would appear that the discase is largely confined to miners
who have worked for some time in metalliferous mines and is
chiefly noticeable among the rock drill miners of the Witwaters-
rand gold mines.

Although the incidence of the disease appears to be move
marked in miners who have been working rock drills for some
years, yet, it is also found to prevail amongst miners who have
never worked them ; indeed, in districts in England where
families have for many generations been engaged in metalliferous
mining, the disease under varicus names, such as “ Miners’
Lung,” “Miners’ Complaint,” and ¢ Miners’ Rot,” is fully
recognised, and has been known to exist long before rock drilis
were employed in mines.

9. The collection of reliable data as to the prevalence of
the disease has been a matter that presented the greatest
ditficulty to us, and this has not been decreased by the fact that
the disease as existing in the Transvaal bas not been the subject
of special attention, nor have the clinical and pathological
conditions been clearly defined until quite recently. The
information gathered, therefore, in this respect is naturally scme-
what inexact, but, in our opirnion, is sufficiently reliable to indicate
that the disease prevails to a very great extent, and that a high
mortality is due to it. It was decided that in addition to any
evidence that witnesses might tender it would be advisable to
cause an examination to e made of as many miners as possible
who were working at that time in the mines within the
Witwatersrand area, with a view to obtaining some indication as
to the number suffering from the compiaint.

10. The Statistical Report (see Appendix A) shows that
out of 4,403 miners officially declared to be working underground
in the gold mines of the Witwatersrand, 1,210 have been
medically examined on behalf of the Commission. Of this
number, 187 or 154 per cent. were certified by the examining
doctors to be affected by the disease, while a further 88 were
suspected cases. A factor which is to be taken into consideration
is the difficulty in making a diagnosis in cases which present no
distinctive features, so that the above percentage cannot be
considered as absolutely reliable, in so far as those examined
may not be representative of the whole body of miners. Viewed
as a whole, however, the number of miners known to be, and
helieved to be, suffering from the illness under irvestigation is
sufficiently large to confirm the impression already made that the
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extent to which Miners’ Phthisis prevails at the present time
is so great that preventive measures are an urgent necessity, and
that such a large number of sufferers i our midst is a matter of
keen regret, especially when it is found that their average age is
only 355 years.

Concerning the 187 men who were certified as being
affected, the following peints are of sufficient impoitance to
require scparate comments :—

(@) Only 20 men give any family history which shows
that they have a tendency to develop pulmonary
disease.

(0) The figures in the Statistical Table somewhat
confirm the statements that have been made—
that amongst rock drill miners the disease is
especially prevalent—as 172 or 9198 per cent
have been employed on rock drills.  In addition,
two other important points are brought forward
prominently : 1st, the short average time, namely,
6-49 years, that the men have been employed on
these machines; and 2nd, a considerable section
of the group have been exposed to risks of
contractiug silicosis in other countries where the
work of rock drilling has been carried on under
more or less similar conditions. Thevefore, it is
not only in the Transvaal that this disease
prevails, for, out of the 187 men referred to, it
has Dbeen ascertained that 169 have bheen
employed in this country for an average of 4-89
years, whereas 61 men have worked for an
average of 4776 vears on rock drills in countries
outside the Transvaal.

Of the 172 men affected and who had been employed on
rock drills :—

10 had been so employed for 1 year and under.

16 do. do. over 1 year and up to 2 years.
18 do. do. 2 do. 3 do.
17 do. dao. 3 do. 4 do.
21 . do. do. 4 ~do. 5 do.
13 do. do. 5 do. 6 do.
17 do. do. 6 do. 7 do.
14 do. do. 7 do. S do.-
11 do. do. 8 do. 9 do.
i1 do. do. 9 do. 10 do.
24 do. do. over 10 years.

As already observed, the Statistics do not deal with a
large enough number of cases to warrant exact conclusions being
arrived at, but they amply bear out the very valuable evidence
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contained in the Report of the Transvaal Medical Society, and Report.
also that given by Drs. Irvine, Macauley, ¥razer, and others, on
this point.
The statement made by Dr. Irvine that out of 93 males
who died from chest diseases at the Johannesburg Hospital over
50 per cent. were miners is full of significance.

11. The report of the special committee of the Transvaal
Medical Society was accepted by the Commission and has been
incorporated in the Minutes, and the members of this Commission
desire to express their thanks to the Society for having so kindly
placed the results of their rvesearch at the disposal of the
Commission. It may be noticed that practically no evidence has
been brought forward which in any way traverses the views
expressed in the said report.

12. The evidence brought forward by medical witnesses Harly Stages of
g . T ST . the Disease.
as to the difficulty, and, frequently, the impossibility of diagnosing
the disease in its early stages is striking. The fact that so many
sufferers only begin to notice any symptoms when the disease is
quite in its late stage, and the patient almost incapacitated,
prevents many of those already affected suspecting the presence
of the disease during its commencement, when they might remove
themselves from a duasty atmosphere and probably prolong
existence cousiderably.  Another point that should not be over-
looked 1is that this disease, once extensively developed, gradually
but surely destroys life, and no remedial measures apparently
exercise any curative effect on the process.

13. Medical ovidence has not disclosed the existence of Tuberculosis.
an appreciable amount of tuberculous disease amongst miners,
and the emphatic statements that have been made dispose of any
impressions that may have existed that miners frequently come
to this country to restore health previously undermined by hing
diseasc.

It is perfectly clear, however, that many miners working
on the Rand have in past years been exposed to the possibility of
contracting silicosis in  other metalliferons mines in  other
countries, and probably a certain number were already affected
on arrival in the Transvaal.

14. On September 6th, 1902, a letter was published in the
medical journals asking doctors in England to forward to the "
Medical Officer of Health, Transvaal, notes of cases of Miners’
Phthisis amongst those who had previously worked in this
country. This letter was published for two reasons : first, because
many statements had been wade in the medical press that a Jarge
number of miners returning from Johannesburg were dying in
England ; and, secondly, because information on the subject:
would be useful when the Commission commenced enquiries.
The respouse to this request was disappointing, only notes of

three cases being reccived.
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Report. 15. As there is nothing in the physical work performed
Cawses of the by miners which appears in any way to cause or predispose them
to the disease, we must infer that it is caused or induced by some-

thing in the conditions under which they work.

We have, therefore, directed special attention to an
investigation of : —

I—Character and harmful properties of the inorgaunic
particles lield in suspension in the mine atmos-
phere.

IT.—Mine ventilation.

(@) Composition and quantity of the air circulating
throughout the working places in the mines.

(6) Composition of the gases given off duriug
blasting operations under varying conditions.

I1I.—Miue sanitation.

Greneral sanitavy conditions of the mine workings.

IV.—Living conditions of the miners.

The facilities at the disposal of the miners with
regard to the provision of suitable change
houses in which they may change and dry
their working clothes.

CHARACTER AND HARMFKUL PROPERTIES OF THE
INORGANIC PARTICLES HELD IN SUSPENSION
IN THE MINE ATMOSFHERE.

Dust, 16. The fact that mining operations, such as blasting,
drilling, shovelling, etc.—especiaily in dry miunes such as the gold
mines of the Witwatersrand—yproduce large quantities of dust,
places the calling of the miner under the category of ‘“dusty
trades,” and there is abundant evidence to show that the disease
which we are investigating is in fact a silicosis produced by the
inhalation of minute particles of inorganic matter with which the
mine atmosphere is charged.

17. Miners’ Phthisis must therefore be classed amongst
those diseases produced by the inhalation of dust, and which are
peculiar to certain trades, such as stone-quarriers, ganister
miners, potters, etc.

“ Raising.” 18. The disease, although by no means confined to rock
drill miners, is undoubtedly more prevalent amongst that class of
underground workers than any other. The evidence gathered
tends to show that, of the different classes of work carried on by
the rock drill miners, “raising” is the most dangerous. That
this should be the case is natural, since the holes bored by the
rock drill machines when “raising” have an upward inclination,
and on this account it has not been eustomary to inject water
into them as is done when boring “ wet holes,” the latter being
either horizontal or having a downward inclination.
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19. The dust from these ** dry holes” pours down whilst
boring is proceeding, completely covering the miner, and the
exhaust air forcibly expelled from the drill sets up currents of
air in the confined working place, thus helping to keep the dust
in suspension.

20. The same remarks apply to “drives,” with this
important exception, however, that whereas in a raise all the
holes are “dry boles,” in a drive only two out of the fifteen or
sixteen that are required to complete the round are bored dry.

21. In stopes, as a rule, “ wet holes” only wre drilled ; the
working places, moreover, are usually of @ more open natare-and
better ventilated. It is evident, therefore, that the total quantity
of dusé cansed by drilling operations during a shift is very much
greater in a raise on account of the greater number of dry holes
drilled than in a stope or in a drive.

22. Analyses of two samples of mine air taken close to
the rock drill machive whilst boring a dry hole show that there
were 0°185 grain and 0°0839 grain respectively in a cubic foot of
air, and the analysis of a sample of air taken in a raise under
similar circumstances gave as a result 0-072 grain per cubic foot ;
whereas a sample of air taken at the same distance as the second
sample just referred to from o rock drill machine bering a dry
hole in a stope contained only one-sixth of this amount of dust
per cubic foot of air.

23. It may thervefore be fairly assumed that the quantity
of dust discharged into the air during the time that dry holes are
being drilled, under similar conditions, does not vary greatly, but
the proportion of dust held in suspension in the atmosphere
depends to a very considerable extent on the nature of the place
—whether open or confined —where the drill is working.

24. It may be mentioned that the apparatus containing
the filter in which the dust was collected was either inverted or
placed in a horizontal position in order to avoid the inclasion of
any of the coarser particles of dust that might be in the act of
falling, and which on that account it may be assnmed would not
be so liable to be inhaled by the miner.

25. According to Halliburton (1896) the daily quantity of
air respired per man varies from 400,000 to 680,500 cubic inches,
and this amount is largely increased by exertion. Taking an
average of 540,000 cubic inches, and mnlsiplying by 4-3rds as a
factor for exercise and by 6-5ths as a factor for the diminished
pressure (25 inches instead of 30 inches), we get about 21 cubie
feet per hour as a conservative estimate of the quantity of air
breathed by a miner.

26. If the fine dust in the air breathed by a miner amounts
to 01136 grain per cubic foot (the average of the three analyses
just referred to), we find that he would be inhaling 2-38 grains
per hour.

Report.
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27. The origin of the dust is chiefly due to blasting and
drilling operations and to breaking rock by hand, whilst the
shovelling and handling tend to agitate the dust and keep it in
suspension. It is therefore to be expected, and analyses have
shown, that the mine atmosphere throughout the workings is
pregnant with microscopic particles of exceedingly sharp silicious
dust.

28. It is acknowledged that miners as a whoie are averse
to the use of respirators, chiefly perhaps on account of the
discomfort attending their use, and also because a certain extra
effort is necessary to inhale through the filtering material when
working hard, and that the wearer, moreover, is unable to speak
in a manner to be nnderstood, or to smoke, when using them.

29. While we do not agree with the statement that
legislation with regard to this matter is desirable, yet we are of
opinion that, in the working places in the mines where water is
not available for allaying the dust suspended in the atmosphere,
the use of an efficient respirator is advisable, and should be
strongly encouraged by those responsible for the management of
the mines and for the safety and health of the miners.

30. Unfortunately, the Commission is not in a position to
entirely recommend without reservation any of the respirators
that have come under its notice as being an eftective safeguard
against the inhalation of dust.

The majority of respirators are not made so that they can
be adapted to fit sufficiently closely to the face of the wearer, and
an cven more prevalent defect is noticed with regard to the
outlet valve through which the respired air is suppored to escape,
but which, in almost all cases, admits air and dust duaring
inspiration.

31. The Commission is of opinion that the respirator
forwarded to them and referred to as sample “A” in the covering
letter is of use in minimising the quantity of dust inhaled.

This respirator was reported upon by Mr. Fisher, Inspector
of Mines for Johannesburg district, and he has pointed out that
it has this advantage —that the wearer can bend it into the
necessary shape to fit the face. The edges are lined with india-
rubber, which enables the respirator to fit sufficiently closely to
the face to prevent the entrance of dust.

Unfortunately, in the act of bending the respirator in the
manner just described, the valve seat often becomes distorted
and does not act efficiently.

52. The respirator referred to in covering letter as sample
“B7” is also used by the miners and is alluded to in Mr. Fisher’s
evidence. The miners usually replace the mica outlet valve by a
small piece of wet sponge, owing to the former peiniitting the
dust to pass through. This is, In our opinion, a grave defect,
since it does not allow the free cscape of carbonic acid gas and
moisture contained in the expired air.
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MINE VENTILATION.

(1) COMPOSITION AND QUANTITY OF THE AIR
CIRCULATING THROUGHOUT THE WORKING
PLACES IN THE MINES.

-338. The fresh air required to ventilate the mine is obtailiéd
mainly by natural means. The supply, therefore, is not under
control, but is lable to vary to a considerable extent according
to the atmospheric conditions on the surface.

Mr. Wilkinson in his evidence pointed out that the
ventilation of mines which are dependent upon natural causes
for their supply of fresh air—i.e., where tne current of air
circulating in the mine workings is produced solely by difference
in the pressure of air due to atmospheric conditions—varies
greatly and at times becomes exceedingly bad.

It is important, therefore, more especially in mines where
the workings are situated at a considerable depth from the
surface and where the miners will probably have to remain
underground during the whole shift, that the ventilation of mines
should be more under control than has hitherto been the case.

34. We may here state that in some of the mines visited
by us we noticed that the natural ventilation was aided by having
the drill sharpeners’ furnaces placed at the bottom of the up-cast
shafts ; also by having one or more of the compartments of the
latter built up for some distance above the surface. These
arrangements appear to have a beneficial effect upon the
ventilation, and are evidence of the interest taken in the matter
by the management of the mines in guestion.

$5. In view of the statement made by one of the witnesses
to the effect that the majority of mines were only provided with
one shaft, we caused enquiries to be made through the Inspectors
of Mines as to the number of producing mines on the
Witwatersrand that are not provided with more than one shaft
on their property by which they are ventilated..

In reply we were informed that out of the 54 producing
mines in the area in question there is only one that is fitted with
a single shaft. Moreover, this mine has but a small claim area
and its workings are connected with those of the adjacent mines.

36. The weight of evidence supports the fact that although
the alr circulating in many of the mines taken as a whole may
be considered as reasonably pure, yet in the mines in the
Witwatersrand area the atmosphere in the ends of the majority
of drives, rises and winzes, is very harmful, owing to its

'Rap(ﬁ"b,
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Numberof Shafts
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contamination with an excess of noxious gases due to blasting

and to the exhalations from the lungs and bodies of the miners.



Report.

Exhaust Air

from

Rock Drills.

Systematie Ven-

tilation.

Lubricants used
in Compressor
Air Cylinders.

No

Previous Record

of Mine
Analysis.

Adr

xiv. MINERS PHTHISIS COMMISSION.

37. The air given off from the exhaust of the rock drills is
certainly of benefit to the persons employed in their immediate
vicinity, and since these are generally employed on development
work at the ends of drives and rises, the fresh air derived from
this source is especially useful. The improvement in the mine
atmosphere caused by the exhaust air of the machine drills
appears, however, to be very local, and does not appreciably
improve the condition of the atmosphere in the drives at some
distance back from where the drill is working. This is especially
noticeable in cross-cuts and drives advanced in “dead ground”
where the reef is not of sufficient value to pay for working, the
ends of such cross-cuts or drives being often situated at a
considerable distance from any place where a free current of air
is maintained.

It would appear that toc much reliance has been placed
upon the ventilating properties of the machine drills, and that as
a consequence insufficient attention has, in many mines, been
given to the splitting up and directing of the fresh air coming
into the mines through the shaft, thus producing an unhealthy
condition of the atmosphere in the extremities of such mines.

38. We are of opinion that systematic ventilation should
be introduced, so that fresh air may be caused to enter each mine
in sufficient quantity to sweep through the drives (to within a
reasonable distance from their ends), and thus dilute and carry
away up to the surface the injurious gases and particles of organic
and inorganic matter that may be held in suspension in the air.

39. The composition of compressor air as shown by
analyses has revealed the very great danger that attends the use
of inferior oils (or oils of low flash poiut) for Wabricating the air
cylinders of the compressor engine. The analyses of compressor
air (see paragraph 47) show that in some of the samples carbonic
oxide gas was present in sufficient quantity to be extremely
dangerous to health. We are of opinion that lubricants used for
the purpose mentioned should be of such a nature that they are
incapable of being decomposed or of giving off injurious products
under the conditions that they are subjected to in the air cylinder
of the compressor.

‘We may mention that in connection with this matter it is
the practice on some of the mines to use a solution of soft soap
in lieu of oil, and we are informed that the use of such a solution
is more economical than if oil were used, and cylinders and valves
are maintained in an equally efficient state.

40. Tt is well known, and Mr. Rathbone, Inspector of
Mines to the late Government, has assured us, that under the
late Administration no tests were carried out as to the quality of
the air circulating through the mine workings. This apparent
negligence has, we are informed, been remedicd, inasmuch as the
Government Inspectors under the present Administration take
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systematic measurements of the volumes of air passing into the
mines. It appears to us unfortunate that up to the present no
Government laboratory has been established where mine
managers and also inspectors of mines could have quantitative
analyses made of samples of air taken from working places in the
mines, and we strongly urge the necessity of such a laboratory
being established, especially in view of the fact that the use of
delicate chemical apparatus -is required in the estimation of the
proportion of carbonic oxide in the atmosphere.

41. In testing the purity of air in the factories and mines
of Great Britain we understand that it is usual to take the
proportion of carbonic acid gas present in the atmosphere as an
index as to the proportional amount of other impurities that may
be present. This method has probably been adopted owing to
the fact that the carbonic acid gas is, in itself, the chief impurity
found in these places.

In the mines in the Witwatersrand, however, we have
very different conditions to those obtaining at home, inasmuch
as it is well known that there is a much larger quantity of
explosives consumed in these mines per man employed under-
oground than is the case in England-—#ide evidence given by
Mr. Wilkinson, who calculates that during the six months ending
June, 1902, there was on an average over 075 lb. of nitro-
glycerine explosives used -per shift per each underground
employee. |

Further, the composition of the mine air, as shown by
analyses and referred to later in our Report, varies so greatly in
regard to the relative proportion of carbonic oxide and ecarbonic
acid gas that we are of opinion that the latter gas alone cannot
be accepted as a reliable indicator as to whether the amount of
poisonous gases is sufficient in quantity to be injurions to the
health of the workmen.

42. Though it is evident that it is very necessary that
earnest attention should be given towards the attainment of good
ventilation throughout the mines, and more especially in those
portions where development work is being carried on, yet we are
of opinion that the present provisions contained in the law
regarding the ventilation of the mines are sufficient if carried out.

(8) COMPOSITION OF THE GASES GIVEN OFF
DURING BLASTING OPERATIONS UNDER
VARYING CONDITIONS.

43, In nearly all instances the witnesses have stated as
their opinion that the cause of the disease is due to dust and
gagses inhaled by the miner when underground.

44. Though expert medical evidence has clearly pointed
to the fact that the disease known as Miners’ Phthisis and
Silicosis are identical, and due to the action of minute particles

leport.
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of inorganic matter on the lung, yet we consider that, in view of
the fact that the deleterious gases might act as a predisposing
cause or tend to accelerate the disease, it would be advisable to
collect evidence on this point and have analyses made of the
mine atmosphere.

45. The effect on persons working in foul atmosphere
found in the unventilated portions of the mines is to cause a
pricking sensation of the eyeballs, headache, dizziness, and if the
poisonous gases are present in sufficient proportions these
sensations are more or less quickly followed by unconsciousness.
This effect is commonly described by the miners as heing
“ gassed.”

46. It was also stated that being “ gassed,” either wholly
or partially, is of comparatively frequent occurrence amongst the
underground employees of the Witwatersrand mines.

47. It became necessary, therefore, to determine the
origin and composition of these gases, and for this purpose a
number of quantitative analyses of mine air were carried out.

MiNgE Alr.

Normal After COMPRESSOR
- Blasting. AJR.
. | Average of | Average of
sﬁvizﬁelgi sevgn thrge Pure AIg.
SampLes. samples. samples. ’
O ; 20°38 19-90 2076 2096
GO, 011 ‘ 1:59 005 003
CO - 018 0-39 008
H 048 032 ‘
N 7888 7757 7912 790
NO 00004 0:0078

48. Contrary to the opinion expressed by many of the
witnesses, the proportion of nitrous oxides in the normal mine
air is shown to be of small account. Possibly the undue
prominence given to the presence and evil ecffects of nitrous
oxides in the mines is due to the pungent odour and immediate
irritating action on the mucous membrane, which would tend to
mask the existence of the more poisonous but less noticeable
carbonic oxide gas.

49. The high percentage of CO and CO, in the mine
atmosphere clearly indicates the pressing necessity that exists
for a more efficient supervision of the ventilation of the mines.

50. We are further of opinion that more careful attention
should be bestowed with regard to the condition of the explosives
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used, and that miners should be instructed with respect to the

more intelligent use of the same, thereby bringing about healthier

atmospheric conditions through the diminution of the amount of -

the more poisonous gases created per unit of explosives used.

The composition of the gases resulting from the decom-
position of nitro-glycerine explosives varies according to the
manner in which they are used. It may be well, theretore, to
briefly detail the principal conditions which we believe tend to
create unnecessarily high proportions of the poisonous gases
when blasting with these explosives :—

Bad quality explosives.

Insufficient tamping.

Bad quality, damp or weak detonators.

Bad quality fuse. '

Overcharge of explosives in proportion to load.

e

[SLI.

51. It will not be necessary for us to deal with explosives
other than those of which nitro-glycerine forms an active
principle. When such explosives are detonated under proper
conditions poisonous gases are not found in the resultant
products ; when, however, the detonation is not as perfect as it
should be, gases of an extremely harmful nature are generated,
and when, as is sometimes the case, the explosives merely burn,
very large quantities of carbon monoxide and nitrous oxide are
formed.

In ill-ventilated portions of the mine such products may
make the working places unfit for human beings to live in for
many hours after the explosion has taken place. This period is
sometimes prolonged by the fact that the gases remain imprisoned
under the fallen debris of rock that has been blasted, and thus
diffusion is retarded. These gases, however, become liberated
while the rock is being removed, and produce the * gassing”
effects already described on the persons who may happen to be
present. ’

52. The intimate acquaintance with the manufacture of
nitro-glycerine explosives entitles the evidence given by
Mr. Cullen, General Works Manager of the British South African
Company for Explosives, Limited, to be received with the
greatest consideration. His very practical remarks upon the use
of explosives are most valuable, and he explained that what are
termed by the miners *miss-fires,” ¢.e., an improper detonation
of a charge, may be brought about by the existence of the five
conditions enumerated above, and his statement that the use of
a cheap fuse isa frequent cause of “ gassing” is worthy of special
attention.

53. It has been demonstrated when blasting with nitro-
glycerine explosives that “miss-fires” will result if the initial
detonation is too weak, and that detonators, although originally
of good quality and sufficient strength, will rapidly deteriorate

Report. -
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when exposed to a damp atmosphere such as exists in the mine
workings. It would, in our opinion, therefore, be very beneficial
if the practice were adopted of allowing a margin of safety in the
strength of detonators used; for instance, where in the past a
No. 6 detonator has been employed to explode the charges, we
recommend that it should be replaced by a No. 8 detonator in
the future—and further, the miners should be instructed to use
every carc that the detonators in their possession are enclosed in
“damp-proof” boxes or wrappers and stored in as dry a place as
possible. These precautions should moreover strongly appeal to
the miner, since by their proper observance not only will the
generation of harinful gases be decreased, but an economy in the
use of explosives be effected on account of the more perfect
explosions obtained.

54. It will, therefore, be seen that the practice of a
reasonable economy in regard to the quantity of explosives used,
together with the use of the best quality of dry fuse and
detonators—the latter being preferably of greater strength than
actually required—will cause a maximum disruptive effect on the
rock by the explosion, with the minimum formation of injurious
yases.

e

55. We are of opinion that the Government should direc
their attention to the quality of the “safety fuse” imported into,
and used in, this country, and that no such fuse should be
permitted to be imported, sold, or nsed that is not of standard
quality.

MINE SANITATION.

56. The gencral sanitary condition of the mines leaves
much to be desired. While the main workings are usually kept
in a good condition, the worked out or unused portions of mines
are often permitted to get into a very foul state. We are
concerned to find that the excreta of the underground workers is
in certain mines systematically permitted to be mixed with the
ore raised from the mine. This practice is most insanitary. It
is obvious that if human evacuations are allowed to mingle with
the water circulating through the mine (and this water is pumped
to the surface and used on the sorting floors, mills, and other
workings, and is constantly brought in contact with the
employees), this pollution cannot but give rise to specific
illnesses, and also tends to lower vitality and render individuals
more prone to develop disease.

57. 1t has been stated by Mr. Rosser that the bucket
system had been introduced into the Wolhuter Deep Gold Mine,
of which mine he is overseer, and that owing to the underground
police supervision which he had established, he had experienced
no difficulty in forcing the natives on the mine to adhere to the
sanitary regulations laid down by him.
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58. We consider that in all mines where, owing to the
depth of the workings or other causes, the employees have not
easy access to the surface, suitable accommodation in the way of
sanitary conveniences should be provided, regard being had to
the number of persons employed in the mine, and we recommend
that provisions enforcing the adoption of such a system should
be incorporated in the mining regulations.

LIVING CONDITIONS OF THE MINERS.

59. Our attention has been directed to the fact that
efficient change houses are not provided on many of the mines,
in which the men may have facilities for washing and for
changing and drying their clothes.

60. It is unquestionable that a miner 1eturn1ng to his

-habitation, exposed to cold air and wearing wet, soiled clothing,
will not only suffer from ordinary pulmonary illnesses, but, if he
is developing any special disease, such as Miners’ Phthisis, the
course of the disease will be hastened and increased in severity.

61. Where no special accommodation is provided, it is
customary for the miners to change at their quarters. These
quarters usually consist of a series of rooms, each shared by two
men, and which are not provided with stove or heating apparatus
or through ventilation. The wet clothes, therefore, taken off by
the miner at the end of his shift, are in many instances still damp
when put on at the time of his again proceeding to work. _

62. We have noted with pleasure that very excellent
change houses exist on some mines, and on those mines where
such accommodation is not already provided, arrangements are
for the most part being made to supply the same. We are,
Lhowever, of opinion that the law should make it compulsory for
the owner of every mining property to provide change houses
within reasonable distance from the shafts in which the men are
raised for white persons and suitable accommodation of a similar
nature for natives.

Such change houses should be made more or less on the
principle which practical experience has found advantageous in
metalliferous mines in England and other countries ; they should
he artificially warmed and provided with arrangements for drying
clothes.

We are further of opinion that the ventilation of the
miners’ quarters in many instances requires to be put on a proper
basis.

PART IL

SILICOSIS.

63. The disease known as Miners’ Phthisis, or more
correctly as Silicosis, has been shown to be a chronic fibrosis of
the lung, 7.e., the inbalation of fine angular dust suspended in the
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mine atmosphere causes irritation which produces an enormous

development of the delicate fibrous tissue in the lung bands and
patches of solid useless material gradually encroach on the normal
breathing apparatus and interfere seriously with the respitat(n-y
functions—this alteration in the lung tissue is well depicted in
the coloured prints attcu,hul to this I'eporr (see Appen(hx C).

64. The large amount of silicious p(n*tldea mhaled ‘which

remain in the lung, can be distinetly felt by cutting into the same ;
further. chemical analysis shows that the quantity of silica in

.some of the lungs examined amounted to 24-4 per cent., which

amount almost entirely represents foreign matter that has been
introduced.

65. It is a matter of regret that we are unable to state

~with sufficient - accuracy the percentage of miners in the

Witwatersrand mines who are suffering from the disease. The
fact that attention has but recently heen directed to the presence

-of the disease, the outbreak of hostilities and the reluctance on

the part of many of the miners to present themselves for
examination, have all tended to defeat our efforts in this
direction.

The report of the Transvaal Medical Society shows that
the disease was present to a very great extent among the miners
who were examined by members of the committee. This
statement has since been amply borne out by the statistical
returns obtained from the mining companies (see Appendix A),
and is supported by the weight of evidence tendered by the
individual witnesses.

Corroborative evidence on this point is also to be found in
the Annual Report ot the Government Mining Engineer for the
year 1902. It is there stated that from data gathered by the
inspectors of mines it is estimated that out-of 1,377 rock drill
miners employved in the Witwatersrand mines prior to the war,
225 or 1634 per cent. had died during the two and a half years
immediately preceding the outhreak of hostilities.

66. The average age of the diseased miners is low, and the
remark of Dr. Frazer, one of the witnesses, that “he bhelieved
every miner who has worked for a year or two on rock drills is
affected,” is pregnant with meaning.

67. Practically all the evidence given on this point tends
to show that the inhalation of minute particles of inorganic
matter is the primary and exciting cause of the disease. Whilst
the various mining operations, such as drilling dry holes,
blasting, shovelling, and breaking rock,are in progress, acicaliform
dust is discharged into the atmosphere, and analyses have proved
that the air breathed by the miners is impregnated with such
dust to a more or less extent, according to the nature of their
working places and the conditions for the time being under which
they may be placed.
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68. The drawings in Appendix B illustrating the
character of this dust fully explain how it is that extremely fine,
sharp, needle-like foreign material constantly brought in contact
with delicate lung tissues produces such serious organic changes.

69. Dr. Pakes (whose opinions have weighed with us
considerably in arriving at our conclusions) confirms the medical
evidence, which is unanimous, that bad ventilation, air vitiated
by gases produced by explosions, miss-fire or otherwise, lower
the power of resistance in the miner and tend therefore to render
him more liable to pulmonary diseases, Miners’ Phthisis
included.  The ill effects produced by drinking water
contaminated by excreta are too well known to need further
special reference.

70. Pulmonary complaints are contracted and accentuated
by the miner being exposed whilst in his wet working clothes to
the cold air on the surface after leaving the warm atmosphere of
the mine.

71. From the foregoing report it will therefore be seen
that it is urgently necessary :—

1.—To prevent the discharge of the minute, hard,
angular particles of dust already referred to into
the mine atmosphere, and which are largely
produced by blasting and rock drill operations.

2.—To supply the working places throughout the mine
with air in sufficient quantities and in such a
manner as to render harmless and sweep away
all vitiated atmosphere.

3.-—To maintain underground workings in every mine
in a clean condition, and to provide for this
purpose a suitable sanitary system.

4.—To provide change houses, suitably warmed and
within reasonable distance from each shaft, where
the miners can dry and change their clothes.

5.—To avoid the use of low flash point lubricants in the
air cylinders of compressors, and to provide that
the air intake be outside the engine house, so as
to ensure a pure supply. (See Appendix D.)

72. Analysis made of mine air has shown that the use of
water, both in the form of sprays and jets, is most efficacious in
allaying the dust produced by various mining operations.

While strongly advecating the use of water for this
purpose, we consider that experience only will show which is the
most suitable form to be adopted, and which will at the same
time cause least discomfort to the miner.
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Report. 73. The result of the investigations of this Clommission

Fuwre Records. will undoubtedly cause stringent measures to be taken to remove

the causes of this serious malady, but it should be borne in mind

that a large number of men are already suffering from it, and in

consequence their health is probably permanently injured. It is

evident, therefore, that even were it possible to remove all the

causes of the disease from the conditions attaching to mining

work, yet future records would still bear evidence of its existence,

but we have every reason to suppose that when the causes of the

disease are removed the life of those already suffering will be
prolonged.

74. The samples referred to were collected by
Mr. M. Fergusson, Assistant Inspector of Mines, and the
examination and analysis of the same were carried out by
Dr. Moir and Mr. A. Heyman, able assistants of Mr. J. R.
Williams.

The best thanks of the Commission are due to both these
gentlemen for the very careful and eflicient manner in which
they have carried out their very important researches, the results
of which have weighed with us very considerably both during our
sittings and our visits to the mines, and also to Mr. J. Stratford,
Secretary to the Commission, for his valuable assistance.

The Commission also desires to express its recognition of
the courtesy of the Chamber of Mines in kindly placing their
Council Chamber at its disposal.

(Signed) H. WELDON.
. C L. SANSOM, M.D.
. R M. CATLIN.
., W. T F DAVIES, M.D.
,  FRANCIS DRAKE.
,  S.HAWARDEN, MR.CS. LRCP.
, J. HARRY JOHNS,
., E PERROW.
. J. R WILLIAMS.
, CHARLES PORTER, M.D.

29th May, 1908,

J. STRATFORD,

Secretary.



MINUTES OF PROCEEDINGS

OF THE

COMMISSION APPOINTED TO ENQUIRE INTO THE CAUSE AND EXTENT
OF MINERS PHTHISIS AND TO MAKE RECOMMENDATIONS AS TO
THE PREVENTIVE AND CURATIVE MEASURES WHICH SHOULD BE
ADOPTED EITHER BY LEGISLATION OR OTHERWISE.

FIRST SITTINGS,

CHAMBER OF M.INES, JOHANNESBURG.
Wednesday, 4th December, 1902.

PRESENT :
Mr. H. WELDON, Chairman.

Dr. C. L. Sansox, ( Mr. F. DRAKE,
Mr. R. M. CarLIN, Dr. HAWARDEN,
Dr. W. F. DaVIES, Mr. J. Harry Jouns
Mr. J. R. WIiLLIAMS, Mr. E. PERROW.

Mg, J. STRATFORD, Secretury.

The Cominission assembled in the Board Room of the Exploration
Buildings.

The Secretary read the Commission of H.E. the Lieutenant-Governor
of the Transvaal. The Chairman intimated that he had received a Report
on miners’ phthisis from the Medical Society of the Transvaal.

Resolved that copies of this Report should be circulated among the
members of the Commission, and that some of the Sub-Committee who
drew up the Report should be asked to give evidence.

Resolved to circularize the various Mine Managers as to the extent
of the disease, at the same time notifying the Chamber of Mines that the
Commission had done so, and requesting their co-operation.

It was remitted to a Sub-Committee to approve of a draft Circular
to be drawn up by the Secretary, containing the suggestions handed in by
the members of the Comimission.

Resolved that analyses should be made of the gases produced by
explosives in the mines, and that the results should be submitted for expert
opinion.

Resolved that evidence should be obtained on the ventilation of the
mines.

A Sub-Committee was formed to act as a Working Committee.

Resolved that the Commission should sit on Wednesdays at 3 o’clock,

The Commission deliberated.

Adjourned until Wednesday, the 17th inst., at 3 o’clock ; due notice
to be inserted in the Government “ Gazette ” and local papers.
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Minutes of SECOND SITTING.
Proceedings

CHAMBER OF MINES, JOHANNESBURG,

Wednesday, 17th December, 1902.

PRESENT :

Mg. H. WELDON, Chairman.

Mr. R. M. CATLIN, Dr. S. HAWARDEN,
Dr. W. F. Davigs, Mr. J. HARRY JOHNS,
Mr. J. R. WILLiAMS, l Mgr. E. PERROW,
Dr. C. PORTER, |

MR. J. STRATFORD, Secretary.

Dr. C. L. Sansom, ‘ Mr. F. DRAKE,

The Commission assembled in the Council Chamber of the Chamber
of Mines.

The Secretary read a letter, dated 9th December, 1902, from the
Assistant Colonial Secretary, stating that H.E. the Lieutenant-Governor
had been pleased to appoint Dr. C. Porter, Medical Officer of Health for the
Town Council of Johannesburg, to be a member of the Commission,

Dr. Francis Napicr was called and examined.

Dr. Louis G. Irvine was called and examined.

Dr. Donald Macauley was called and examined.

Dr. W. G. Rogers was called and examined.

Dr. William Dyer Frazer was called and examined.

Adjourned until Wednesday, 7th January, at 8 o’clock.

THIRD SITTING.

CHAMBER OF MINES, JOHANNESBURG.

Wedmnesday, Tth January, 1903.

PRESENT :
Mr. H. WELDON, Chatrman.

Dr. C. L. SaANsOM, | Dr. S. HAWARDEN,
Mr. F. DRAKE, “Mr. E. PerrOW.
MRr. J. STRATFORD, Secretary.

The Commission assembled in the Chamber of Mines, Johannesburg.
Dr. John Law Aymard was called and examined.

Mr. William Cullen was called and examined.

Mr. Eric Weiskopf was called and examined.

Dr. Robert Gow Ralston was called and examined.

Adjourned to 4th February, 1903.
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FOURTH SITTING. Minutes of

Proceedings.

CHAMBER OF MINES, JOHANNESBURG.

Wedmesday, 4th February, 1903.

PRESENT:

Mzr. H. WEeLDON, Chatrman.

Dr. C. L. SaNsom, Dr. S. HAWARDEN,
Mr. R. M. CATLIN MRr. J. HARRY JOHNS,
Dr. W. F. Davigs, Mg. E. PErRROW,

Mr. J. R. WIiLLIAMS, Dr. C. PoRrRTER.

Mr. F. DraAKE,

Mr. J. STRATFORD, Secietary.

The Commission assembled in the Chamber of Mines, Johannesburg.

Letter from Mr. T. Britten, Manager of the Welhuter Gold Mining
Company, inviting the members of the Commission to view his atomiser at
work, was read.

Resolved that the members should visit the Wolhuter Mine on
Wednesday, the 11th inst.

Letter from Messrs, R. T. Hanbury and Co., of London, addressed to
Chief Mining Engineer,dealing with a certain spray, was read and discussed.

Letter from Messrs. Wallack Bros, of London, addressed to the
Chief Mining Engineer, was read and discussed.

Written statement of Mr. David Wilkinson, Mine Surveyor, put in
Mr. Wilkinson was requested to attend the next sitting for examination.

Dr. Edward Alfred Miller was called and examined.

Mr. Joseph Simpson Fisher was called and examined.

Mr. William Moses was called and examined.

The Commission deliberated.

Adjourned until Wednesday, 25th February.

FIFTH SITTING.

CHAMBER OF MINES, JOHANNESBURG.

Wednesday, 25th February, 1903.

PRESENT :

Mz. H. WeLDpON, Charmain.

Mzr. R. M. CarLIN, ' Dr. S. HAWARDEN,
Dr. W. F. Davigs, Mr. J. Harry JoHNS,
Mz. J. R. WiLLIAMS, Mz. E. PERROW.

MR. J. STRATFORD, Secretary.

The Commission assembled in the Chamber of Mines, Johannesburg,

Resolved that all written statements addressed to the Commission
which were not supported by the evidence of the writer should be dealt
with by the Sub-Committee.
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]}Jillut?ﬁ of Mr. Arthur Robert Sawyer was called and examined.
‘roceedings.

Mr. David Wilkinson was called and examined.

Mr. George David Stonestreet was called and examined.

Mr. John Richards was called and examined.

Mr. Thomas MeclIsaac was called and examined.

Mr. George Blight was called and examined.

Mzr. Thomas Pearson was called and examined.

Mr., Thomas Pryce Rosser was called and examined.

Mr. James Beattie placed his patent spray before the Commission
and explained its ca-pabﬂities.

The Secrctary was instructed to insert a notice in the Government
“ Gazette 7 and local papers to the effect that, owing to the evidence
tendered by the public having been exbausted, the Commission was about
to terminate its sittings, and calling upon persons desircus of giving
evidence to send in their names to the Secretary on or before the
18th March.

The Commission adjourned to date to be fixed when evidence
collected.

SIXTH SITTING.

CHAMBER Ol MINES, JOHANNESBURG,

Tuesday, Y7th March, 1903.

PRESENT :

Mr. H. WeLpon, Chairman.

Dr. C. L. SANSOM, Mr. F. DraxE,
Mr. R. M. CarLIx, Dr. S. HAWARDEN,
Mr. J. R. WILLIAMS, _ Mr. E. PErrOW.

MR. J. STRATFORD, Secretary.

The Commission assembled in the Chamber of Mines, Johannesburg.
Mr. Joseph Montague Hodge was called and examined.

Mr. Evan Lewis was called and examined. '

Mz. David Jones was called and examined.

Mr. Edgar Philip Rathbone was called and examined.

Mr. August Gorlick, representing Messrs. F. P. Beck and Co.
. Pretoria, exhibited and explained the working of various respirators to the
Commission.
Mz. Joseph Bell exhibited a spraying apparatus.
Adjourned until Wednesday, 25th inst.
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SEVENTH SITTIHG.

CHAMBER OF MINES, JOHANNESBURG.

Wednesday, 25th March, 1908.

PRESENT :

Mr. H. WeLpon, Chairman.

Dr. C. L. SANSOM, | Dr. S. HAWARDEN,
Mr. R. M. CartuiN, 1 Mg. J. Harry JOHNS,
Dr. W. F. Davigs, Mr. E. Pernow,

Mr. Francis DRAKE, ‘ Mr. J. R, WiLLiaMs.

MRr. J. STRATFORD, Secrelary.
) Y

The Commission assembled in the Chamber of Mines, Johannesburg.
Mr. Walter Charles Cross Pakes was ealled and examined.

Mr, Malcolm Fergusson was called and examined.

The Commission deliberated.

Adjourned to Friday, 27th March.

EIGHTH SITTING.

CHAMBER OF MINES, JOHANNESBURG.

Friday, 27th March, 1903

PRESENT :
Mr. H. WELDON, Chairman.

Dr. C. L. SANSOM, Mgr. E. PERROW,
Mr. Francis DRAKE, Mg. J. R. WiLLiaMs.
Mr. J. HARRY JOHINS, |

Mgr. J. STRATFORD, Secretary.

The Commission assembled in the Chamber of Mines, Johannesburg.

The Commission deliberated on the Report.

H. WELDON, Charrman.

Minutes of
Proceedings.
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SECORD DAY,

CHAMBER OF MINES, JOHANNESBURG.

Wednesday, 17th December 1902,

PRESENT :

Mr. H. Wernon, (Chairman.)

Dr. C. L. Sawson, ‘ Dr. 8. HAWARDENX,
Mr. FraNcis Draxs, Mr. R. M. Carnin,
Mr. J. R. Wirriaus, Mz, HarrY Jorrxs,
Mg. E. Perrow, : Dr. W. I'. Davirs,

_ Dr. PoRrTER,
Mr. J. STRATFORD, Secrelary.

Dz, F'raxcis Narier was called and Examined.

1. The Chairman: You are practising in the Witwatersrand pr mrancis Napier.

and you are Secretary of the Transvaal Medical Scciety ?—Yes. 17th Deo., 1902,
2. Are you acquainted with this report made by the Special
Committee on Miners’ Phthisis?—Yes.

3. Please inform the Commission as to the origin of the
report?—The Transvaal Medical Society received a communication
in November of last year from the Asscclation of Mine Managers asking
them to appoint a Committee to meet a Committee of their Associ-
ation in order to investigate the large amount of mortality going on
amongst rock-drillers and to suggest means of preventing such mort.
ality.. A Committee of the Transvaal Medical Society was formed to
meet the Committee of the Mine Managers’ Association, and a meeting
was subsequently held; I think in January. Then later on, in the
early part of August, a deputation from the Transvaal Miners’ Association
waited on me and stated that they wished to interview the Transvaal
Medical Society on this question, which they divided into two headings.
The first one was to urge the Government to take such means for
housing and medical attendance of those men, who had suffered from
Miners’ Phthisis to such an extent as to unfit them to follow their
ordinary occupation and put them into a state of destitution; and,
secondly, to consider preventive measures of the dis=ase. I pointed out
to them that the best method would be for the Medical Society to
consider the matter by putting it into the hands of a sub-committee
and that that sub committee should meet them. It was at a general
meeting on August 7Tth of the Transvaal Medical Society that I brought
this matter up, and they appointed the Committee which drew up
this report. The instructions to the Committee were to collect
statistics, to consider preventative measures, and to take any sters,
they thought necessary to obtain information on the subject of Miner’s
Phthisis. That sub-committee held several meetings, at which T was
not prerent, as I was not a member of it, and this was the report
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sent in by that Committee to the Medical Society. The report was
sent in in October, and was brought before the Medical Society at a
general meeling in November, when it was adopted unanimously. I
was instructed to write to the Commission appointed by the Govern-
ment and offer this report, and at the same time I was instructed to
wrile to the Transvaal Miners’ Association, explaining the reason for
taking these steps, instead of doing as we had intended before meeting
them in Committee. This was the report which was handed in.
The report was as follows: —

TRANSVAAL MEDICAL SOCIETY.

REPORT OF SPECIAL COMMITTEE ON MINERS’ PHTHISIS.

Your Committee has endeavoured to fulfil the instructions of
the Scciety to collect information, and to report on the subject of
pursuing the following lines of investigation :—

1. The collection of life histories cf individual miners, who
have succumbed to the disease, or are now suffering from it, by means
of a collective investigation on several of the mines of the Rand. The
object of this enquiry was to determine how far the disease is actually
prevalent, and how far it has been a cause of mortality amongst the
miners,

2. The clinical examination of miners suffering from chest
symptoms believed to be the result of their occupation.

3. The colleclion of post mortem reports and the pathological
examination af material,

4. The investigation of the actual conditions under which the
miners work,

5. The consideration of suggested means of prevention of the
disease; and
6. The question of treatment.

The information obtained by these means may thus be summarised.
I. STATISTICAL.

The life histories of a large number of miners at present living
on the Rand, or of miners who have died of chest disease within the
knowledge of our informants, were obtained by ths efforts of several
members of the Committes. The results elicited may be stated thus:i—

1. Miners’ phthisis is not peculiar to machine miners, for,
although it is most typically and commonly seen in them, it frequently
develops a'so in cours: ¢f time amongst miners who have never used
rock drills at all. Most cases of this sort, however, have been mining
for long periods, eg., over 30 years, and it may be taken that the
ordinary miner has a considerable advantage in length of life over
the rock drill miner.

2. The disease undoubtedly falls most heavily on rock drill
miners. Out of the living rock drill miners whose cases we have
investigated, the majority of those who have been working rock drills
tfor over five years were found to be suffering more orless from chest
symptoms; the average time that those who were admittedly so affected
had been employed on rock drill work from 7 to 9 years (ranging
from 6 to 15) out of a mining life of 18 years.
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3. Of the rock drill miners who have died from chest disease Transvaal Medical

the average age at death was under 35 years, and the average number >0Ciety’s eport.

of years which they had-worked machines was 7 to 9 years, 17th Dec. 1902.

4, The conclusions strongly suggested by the above results are
that the use of rock drills over a prolonged period greatly increases
and accelerates the incidence of chest disease amongst miners, and that
the working efficiency of any rock drill miner, working under the
present conditions, will on the average be impaired or even exhausted
after 7 to 9 years’ work.

This shows the serious and urgent nature of the question, as
many of those men die in the prime of life often leaving widows and
children behind them, few of whom are provided for. Thus out of 30
men with regard to whom this matter was particularly investigated
19 left widows with 48 children.

It is true that men may be found who have worked for 10 years
or more with rock drills and whose health is not perceptibly impaired ;
on the other hand others have become affected under the average
time. Probably in this respect a great deal depends on the class and
type of mining engaged in, and its locality. “Wet” mines have a much
better reputation than “dry” mines. The quartzite of the goldbearing
beds of the Witwatersrand is admittedly very hard, and the minesare
practically all “dry.” There is also no doubt that persons who inherit
chest weakness are more liable to be attacked by disease of this
nature, but, while this fact may explain some individual variations, it
does not explain the enormous incidence of chest disease on miners
as a class. The same observation may be made with regard to personal
habits of intemperance and mode of living.

5. All the statistical evidence goes to show that developing,
i e, “raising” and “driving,” is more dangerous to health than working
in stopes. The most striking case in point which the statistics furnish
is that of two brothers, who worked rock drills for four years only,
doing nothing but “raising” all the time, and who died thereafter o
chest disease at the age of 28 and 30 respectively.

II. CLINICAL.

Clinical investigation and examination show that the disease
is an extremely insidious one, of very gradual development, having in
its earlier stagei little or no obvious effect on the general health, so
that by the time the working efficiency of the miner becomes sericusly
impaired the diseate is as a rule already well advanced.

1.  The usual symptoms in a typical case are in the earlier stages
recurrent and obstinate bronchial “colds,” which may attract little
altention, for the patient being for a long time quite able to work is
apt to regard his earlier symptoms a3 of little moment.

Gradually asthe disease progresses shortness of breath on exertion,
cough and spit, a more frequent liability to contract colds and a
greater difficulty in throwing them off, and sometimes flitting pleuritic
pains, are the symptoms which usually first attract serious notice.

Gradual loss of weight and strength, and more urgent breath-
lessness, which may be of an asthmatic type, follow, as an increasing
area of breathing space kecomss disabled. Expectoration may or may
not be a prominent symptom; haemoptysis is exceptional and when
present is usually slight; night sweats are not as a rule noticeable,
and pyrexia may be altogether absent throughout. Three of the
characteristic signs of tubercular phthisis are thus frequently absent.
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Finally towards the end the patient rapidly loses ground in
all directions.

The most striking feature brought out by physical examination
in a typical case is the diminished expansion of the chest, which in
many cases is very striking, and is accompanied by rigidity of the
chest wall, so that the breathing becomes mainly abdominal. The
lungs are not, however, emphysematous in the sense that their urea
of resonanc: is increased; often indeed it is noticeably diminished,
Hollowing of the supra-clavicular, suprascapular, and intercostal spaces,
together with general emaciation, is noticeable in the more advanced
cases,

Percussion and ausceltation often "give very indefinite results,
owing no doubt to the d'ffuse nature of the disease. The dyspnoea
geems frequently quite out of proportion te the evident organic changes
In the more advanced cases there is definite evidence of consolidation,
and even in some cases of cavity formation, but in many, some im-
pairment of percus:ion, here and there, perhaps more frequently at
the bases than at the apices, with harsh, interrupted or bronchovesicular
breathing, and sometimes crepitation and pleuritic friction are the most
that can be made out. The disease is bilateral, but onve lung is
frequently affected to a greater degree than the other.

2. Itisnot common to find the typical physical signs of tubercular
phthisis present, and this observation, together with the confirmatory
fact, that, out of a ceries of over 30 sputa from cases of disease of the lung
of miners examiced by a member of your committee only two or three
were found to contain tubercle bacilli, leads us to conclude that, while
in some cases a true tubercular phthisis may co-exist or may be
superadded, the conjunction is enly seen in a minority of cases. Where
tuberculosis does co-exist or become superadded the disease assumes
more of the typical tubercular character with pyrexia, sweating, hectic
symptoms, and the characteristic expectoration. The type becomes
more of a “mois,” ore. The disease is primarily a local one, and ig
at first confined to the respiratory organs; secondary disorders of the
heart, liver, stomach, and kidneys are late accompaviments. The
heart is not as a rule dilated, but the pulse rate may be accelerated.

3. In the more chronic forms, seen perhaps more typically in
the miners of many years standing, who as a rule are not reck drill
workers, chronic bronchitic and asthmatic symptoms are perhaps more
prominent, and in them dilatation of the heart and accelerated pulse
rate are more common,

We may therefore perhaps usefully distinguish from a clinical
standpoint three types of ‘ Miners Phthisis.”

1. The pure fibroid non-tubercular type, the commonest and
most characteristic form of the disease.

2, The mixed fibroid and tubercular type, where the two
processes co-exist. ’

The very chronic type seen in miners of many years standing,
where the fibroid change in the lungs, although more chronic is less
extreme, and where secondary changes in the heart and kidneys are
more prominent,

III. PATHOLOGICAL.

The result of several post-mortem evaminations performed by
various members of the committee has been to show that the essential
nature of the- disease is that of a chronic interstitial fibrosis of the
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lung, of the type already well-known to be caused by the continuous
inhalation of dust.

It is characterised by a chronic catarrh of the larger and smaller
bronchi, and of the air cells, with a slow but progressive increase of
the fibrous tissue around the bronchi and blood vessels, and throughout
the substance of the lung, as the irritant penetrates into it along the
lymphatic channels. The pleurae also are thickened,and in advanced cases
almost invariablyextensively adherent to the chest wall. These changes
result first in the formation of scattered fibrous nodules and fibrous bands
and later in actual consolidation by extension of the fibroid change, and
by the multiplication, growth and coalescence of nodules, and they
lead to a steady encroachment on, and diminution of the air space®
and blood vessels of the lung. The true lung tissue in the affected
areas ultimately becomes replaced by fibrous tissue, and in advanced
cases the consolidated areas are very extensive. The affected portions
may come to havea the consistency of indiarubber; the whole organ
feels firm and is of a dark grey colour. In one case examined the
tissue which could be described as even comparatively normal did not
amoun’ to more than a quarter of each lung. The breathlesiness
which is so marked a feature of advanced cases of the disease finds
here its obvious pathological explanation. Cavaties may be found
in the consolidated tissue; ihey are usually necrotic in origin. The
disease is bilateral, the changes being similar in each lung, but
varying in extent and degree, and while the process is a diffuse one
it is usually found to be more advanced in the posterior and lower
portions of the lung. None of the cases examined showed naked-eye
signs of tuberculosis.

We have not as yet been able to examine a large number of
microscopic preperations from specimens of Miners’ Phthisis, but those
which we have examined serve to confirm and extend the evidence
of naked eye post-mortem examination.

Sections taken from portions of lung in which the process of
fibrosis is least advanced enable one to trace practically from the
beginning its character, distribution, and mode of development.

The first development of the fibrous nodule seems in most
cases to take place around the small bronchi, arteries and veins.
Lymphatic channels run in these situations and the particles absorbed
from the air cells tend to collect there and beneath the pleura,
giving rise by their presence to a chronic form of inflammation
characterised by the development of new fibrous tissue,

The zsezocialion of the deposit of the pigmented particles with
the proluction of new fibrous tissue may be clearly seen lccalised
tround the gmall bronchi and blood vessels. This is the origin of
the fibrous “nodule.” The pigmented particles seem first to be
contained within cells lying amongst the newly formed fibrous iissue.
Around the developing “nodule” many of the air vesicles are seen
to be in a condition of catarrhal inflammation,

The interlobular septa also show inflammatory thickening and
deposit of pigment.

In sections taken from areas in which the process of fibrosis
is rather more advanced the mode of its further development can be
treced. It consists mainly in the multiplication growth, and ultimate
congruence of isolated nodules, associated with a localised catarrhal
inflammation of the air vesicles in their neighbourhood. In mnodules
large enough to be visible to the naked eye ihe small bronchus or
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1@3:15@1;2]1%{;%;?1 vessel around which the origin deposit began has often quite
- " disappeared, but the roughly concentric arrangement of the fibrous
17th Dec. 1902 figsue and the pigment particles is retained. In the older denser
central portions of the mnodule the pigment is less cinspicuous,
becausc more diffused, and seems to lie free in the interstices of the
fibrous tissue, the cells in which it was originally contained baving

degenerated and disappeared.

The larger bronchi are the seat of chronic catarrhal inflammation.

Preparations made from the arees where the fibroid change is
complete and consolidation extensive show little or no normal lung
issue remaining; the nodules have increased and coalesced, although
signs of their discrete origin are visible in the whorls and bands of
fibrous tissue, and the distiibution of the pigmented particles. These
can be gseen in abundance for the most part lying free in the
fibrous tissue.

With regard to the nature of the pigmented particles whoge
presence is associated with the development of the fibrous change,
many no doubt are carbonaceous. But by careful focussing it is
quite easy to distinguish in the aggregations of pigment many minute
angular transparent refractile particles.  These are particularly
numerous in the central parts of older nodules, and in the areas
of advanced fibrosis.

In short the distribution of the fibroid change seems originally
to follow that of the lymphatics of the lung, which taking up the
wineral particles from the walls of the air vesicles carry them along
the lymph channels surrounding the bronchi and blood vessels, and
beneath the pleura. In these situations they accnmulate and give
rise to the irritative changes we have described. The fibroid nodules
do not show any sign of being tubercular in origin.

Farther and prolonged investigation, however, is necessary to
determine in what exact proportion of cases a true tubercular change
co-exists with the fibroid change, but whatever the result of such an
investigation may be we may without hesitation assert that the
process of fibrosis is usually the primary one, and is non-tubsrculsir
in origin, and that although tuberculosis no doubt deces in some cases
co-exist with or become secondarily grafted upon it, the essential
pathology of the two processes is quile distinct. .

The fibroid change in the lung characteristic of Miners’
Phthisis being thus found to be of that {ype of disease known to be
caused by the inhalation of dust, and the presence of mineral
particles having been visibly demonstrated in the affected  tlissues
under the microscope, it became a matter of interest to determine
whether chemical analysis also could show the presence in the
diseased organs of the constituents of rock dust.

With this object, at the suggestion of your Committee, Mr. J.
R. Williams undertook the chemical analysis of two lungs from a
case of Miners’ Phthis’s. The total ash of these after incineration
was in the case of one lung 4.95 grammes, and ian the other
2.28 grammes.

An analysis of the former gave the following resulls:—

Silica (L.214 grammes) .............. oo 244 per cent,
Tron (as oxide) ...ocovviviiiiiniiniin, 19.2 per cent.
Alumina ..o " 8.1 per cent.
Calcium (as oxide) ........coooviinins wor. 103 per cent.
Manganese ........coveviviiiniinniii 2.2 per cent.

Sodium as phosphates, chlorides and sulphates.
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Some of the iron present was in combination with sulphur.

Here the silica, alumina, manganese and iron (with the
exceplion of a slight deduction necessary owing to the presence of
a certain amount of iron derived from the blood), represent inorganic
snatler of wholly foreign origin.

It is interesting, in view of the high percentage of iron and
the presence in the lung of a definite percentage of manganese, to
note that the miner in whese case the investigation was made had
worked for a number of years in iron mines in England. We have
been unable up to the present to obtain a similar analysis of a
normal lung for purposes of comparison, but the following analysis
undertaken with a similar object in a case of “ganister miner’s lang,”
and quoted in the Annual Report of the Chief Inspector of Factories
and Workshops, England, for 1900, forms a particularly instructive
parallel. Ganister is a close-grained, hard, silicious stone containing
about 95 per cent of silica, and used for lining the bottom of Bes-
semer Converters. Owing to the high dcath-rate from “phthisis”
among ganister miners an investigation was made of the matter, As
a result of this it was determined that the disease is primarily due
to the inhalation of silicious dust, the conclusion at which we have
also arrived regarding “Miners’ Phthisis” on the Rand.

The following is the analysis of the mineral constituents of the
ash in the lung of a ganister miner :—

SIHCA. cev v 24,02 per cent.
Aluming.....coovvvevveiiiiiiiinn, 32.67 per cent.
Iron.............. N 4.83 per cent.
Caleium.......oooovvvinniiiiiiiennn, 14.58 per cent,
Magnesian. .cocovrevrverieeeninniinnienn. 11.00 per cent.

Sodium chloride, ete.

The parallelism in the two cases is so close as to amount almost
to an indentily, and the drawing of a lung of a ganister miner, which
accompanies the Chief Inspector’s Report, is quite typical of the post-
mortem appearances as we find them in “miner’s lung” here.

We have taken a specimen of the insoluble ash of the lung in
the case submitted for analysis by us, and under the microscope the
fine angular gritty particles recovered by this means from the affected
tissue are readily seen,

1V. CAUSATION.

Clinical history and physical examination during life, and exa-
mination of the lungs post-mortem thus all converge to the conclusion
that the disease is a chronic interstitial inflammation of the lung with
accompanying catarrhal changes in the bronchi and air cells, and that
evidence of tuberculosis when existing usually points to its being a
secondary development, This form of disease has long been known
in Furope, and has been proved to be due to the constant irritation
of dust inhaled more or less continuously over long periods. It has
been abundanily shown that although the protecting mechanisms of
the air passages are competent to deal with moderate quantities of
dust, they fail to arrest the ingress of the particles, if dust exisls in
large amount, and is breathed almost without intermission. Under
those circumstances the dust acts as a constant irritant, and produces
changes of the kind we have described as being founrd in post-mortem
cxaminations of cases of miners’ lung. Thus anthracosis (coal miner’s
lung), siderosis (knife-grinder’s lung), and silicosis (stone-mason’s or
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potter’s lung), are numes for an essentially similar condition, diflering
only in degree and in minor features due to the nature of the irritant
which is the causative agent in each case. In each type of the disease
the foreign material which is the causative agent can be demonstrated
miecroscopically in the affected tissues—coal dust in anthracosis, metallic
particles in siderosis, and silicious particles in stone-mason’s lung or
silicosis. v

The discase which ds ihe subject of owr investigation is in fact a
silicosis; it is mainly the result of the inhalation of silicious particles
gencrated in the processes of mining, which find their way into the
air passages and air vesicles and are carried thence by the lymphatics
throngh the substance of the lung. In all of these situations they set
up irritative processes leading to the catarrhal and interstitial changes
which we have described.

The condition is in no way peculiar to South Africa, for Cornish
tin miners are shewn in Dr. Ogle’s Comparative Mortality Statistics
(dealing with a period before the mining indusiry on the Rand had
drawn miners from Cornwall to this country), to have the lighest
death-rate from discases of the lungs of any occupied class in the Uniled
Kingdom.

Potters, and this is significant trom our point of view, come
next, and very close behind.

This fact must be taken into consideration in appraising the
statement that a miner’s life on the Rand is much shorter than else-
where, since a large number of miners who come to this country are
already so far sffected by the condition. Instances of this fact have
come within our observation. _

The inhalation of silicious dust is thus the main cause of the
disease, and, as we have found, the fine angular gritty particles can
be demonstrated under the microscope, and can be recovered in some
quantity from the affected tissucs, :

This conclusion, which would be justified from -clinical and
pathological considerations alone, is fully and finally confirmed by the
fact that the mining processes which are admittedly the most dan-
gerous, viz., “raising” and “driving”, are precisely those in which the
presence of dust in the air is at a maximum,

The reasons for this may be briefly stated, namely: —

(1) That the “raise” and the “drive” are culs-de-sac in which
adequate ventilation is a matter of great difficulty.

(2) That many of the holes bored are “dry”, emitting a constant
stream  of fine dust, with which the atmosphere is impregnated; and

(8) That the practice is frequent of returning after blasting a
certain number of holes to blast the remainder or to inspect the
results, before sufficient time has been allowed for the fumes and dust
to have cleared away.

Rock drill work in the stopes is not exposed to such great
disadvantages, and few dry holes are there necessary unless “over-
hand” stoping is employed.

At the close of each shift the whole atmosphere of the mine
after blasting quickly becomes charged with the dust and fumes so
caused, and although this vitiation is not (so far as dust is concerned)
as great as obtains under working conditions in a raise or drive, it
still is a factor to be considered.

Further also, apart from the dust actually cansed by drilling
and blasting, the dust raised in the subsequent handling and removal
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of the broken rock must bs taken into account in comsidering both
causation and prevention. We wish fo emphasise this fact, as we
believe it has hitherto been almost overlooked, and the quaptity of
dust raised in handling the ore in a dry stope is very great

‘While we consider the dust generated in the process of mining
to be the main cause of the disease, we may regard as subsidiary
factors, irritation from dynamite funes, which no doubt co-operates
in producing and maintaining catarrbal changes, and possibly irritation
cauged by oil vapour contained in the exhaust air from the rock drills.
To these must be added the effect of insanitary conditions in the
workings, which are not uncommon.

V. PREVENTION.

The fibrosis of the lang brought about by the inhalation of
silicious dust would probably not progress if cessation from work on
the onset of early sympioms were the rule. Bub the pathological
character of the disease is in itself sufficient evidence that when well
established it cannot be wholly cured, although removal from its existing
conditions will unquestionably greatly ameliorate its symptoms and
prolong life. Consequently, it is essential that as much as possible
should be done to prevent ils occurrence.

Since the generation and inhalation of rock-dust are the primary
factors in its production, the problem of prevention becomes the purely
mechanical one of controlling the generation of the dust and preventing
its inhalation.

(1) The former must be regarded as the most important end
to aim at, Dry mining should as far as practicable become wet mining.

The means to achieve this are rather a question for the mining
engineer, but the following suggestions seem to us of value :—

1. That the general ventilation and sanitation of the mines,
and especially the ventilation of drives, be rendered as efficient as
possible.

2. That “ralsing” should as far asis practicable be discontinued.

3. That some arrangement be provided which will under all
circumstances ensure a jet of water being thrown into each hole asit
is drilled.

4, That, wherever possible, and especially in a “raise” or “drive”,
water should be provided, by spray or otherwise, to lay the dust after
blasting, and during handling. We are aware that the practical
difficulties in carrying out the object are, under the conditions of
scarcity of water existing in most of the mines of the Rand, very
great, but it might be found feasible in many cases to give effect to
this suggestion.

(2) The question of the possibility of finding means for the
effective prevention of the inhalation of dust by the workers is one
which demands carcful and exhaustive trial under the actual conditions
of work in the mines. ‘

1. Tirst we may say that stringent regulations of the practice
of returning to blast a second set of holes, or to inspect the results
of blasting before the air has become sufficiently clear from dust and
dynamite fumes is very necessary. This is to some extent provided
for by Article 93, paragraph K of Section X of the Mining Regulations.

2. There mnext remains the question of Respirafors. Ideally the
use of respirators seems a simple and effectual solution of the whole
matter., But experience shows that in similar circumstances the greatest
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objection is shewn by many of the workers in dusty trades to the use
of respirators. It is stated that under actual working conditions they
are found to be an annoyance even by those whose lungs are healthy,
and where the breathing is already impaired their use is still less
practicable.

We have examined several different types of respirator at present
on the market, and of these we selected as the only one likely to
prove suitable a respirator supplied by Messrs. Wallach Bros, London,
and specially recommended by Mr. A. L. Ronaldson, late Government
Inspector of Mines, Drills and Machinery, as likely to prove satis-
factory for miners working Machine Drills. This respirator is made
of aluminium; it is simple; it is extremely light; it is non-corrosive,
and easily refitted with the filtering medium, for which purpose flannel
is probably the best material. Several of these were placed for trial
on one of the mines here, in the hands of experienced rock drill
miners, two of whom had already worked rock drills for over six
years. Their report after continuous use of the respirator throughout
several weeks is favourable. Not only are the respirators quite tolex-
able wunder active working conditions both in drives and stopes, but
benefit is experienced from their use. Consequently we are encouraged
to strongly urge that careful and extended trial should be made to
thoroughly test the practicability of the use of respirators. We con-
sider it likely that [the employment of a respirator of the type we
speak of, or a similar one, will be found practicable under active
working conditions, and, if so, it use should certainly be made com-
pulsory for workers in raises and drives and excessively dusty stopes

But even so we would not the less on that account strongly
press first for the adoption of the suggestions outlined in the preceding
paragraphs of this section, regarding the means of contrelling the
generation of dust. and the stringent regulation of the practice of
blasting. This should be the first object.

Should these suggestions be carried into effect we might then
regard the respirator as a most useful second line of defence in the special
working processes we have named.

The respirator of the ordinary type is of course efficient only
against the inhalation of dust; it does not protect against dynamite
fumes.

The occasional practice of blasting a second time, which, apart
from the risk from dust, has the added risk of “gassing” from dyna-
mite fumes, could be rendered safe by the use ofsome such apparatus
as firemen use, namely, a mask into which is lead a siream of com-
pressed air from a portable reservoir, This, however, is a more com-
plex matter.

It has also been suggested in various quarters that the use of
a water spray, after blasting to lay the dust in drives and raises might
be rendered even more efficacious by the addition to the water of
chemical reagents, which would fix some at least of the noxious con-
stituents of the dynamite fumes.

VI. PROVISION FOR THOSE AFFECTED BY MINERS
PHTHISIS.

This question merits a few words in conclusion. While from
the nature of the disease it is impossible to hope that, when the
pathologicul process we have described is well developed, even removal
from the conditions in which he works will leave 1he worker without
some permanent damage to his lungs, yet there is no question that,
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in cases where the process has not gone too far, great amelioration
may be looked for by that means. Any other “treatment” is merely
palliative. '

We have again and again observed the fact that men who were
suffering to some extent, and sometimes markedly, from chest symp-
toms before the war, have served during it, and have enjoyed good
health., Yet many of these very men have, when they have resumed
underground work, at once fallen off in health, and several have
rapidly stecumbed. Their lungs, capable of maintaining health in an
open-air life, have proved unequal to the strain of a rcturn to the
conditions of mining work. Yet the fact that in an open-air life their
health was good leads wus to belisve that, if such a provision were
again made possible (e.g., in prospecting), restored health would in
many cases follow.

Those more advanced cases, whose working efficiency is ex-
hausted, come into line with the wider class of cases of incurable
disease from all causes, for which every settled civilised community
makes provision.

4. The Chairman: Have you any personal knowledge of
Miners’ Phthisis?—My knowledge is purely academic and therefore
for the purpose of this Commission it would be hardly of any value,
I have no peculiar knowledge.

Dr. Louis G. Irvine, M.A., M.D., B.Sc. (Pub. H.), Edinburgh,
was called; and examined.

5., The Chairman: I think you are at present practising in
the Witwatersrand ?—I am.

6. In your experience as a mining doctor, have you personally
attended many persons suffering from Miners’ Lung?—A considerable
number,

7. Have you had any experience outside of this country ?—
None except by hearsay.

8. Could you give the Commission your idea of the causes of
this disease?—Do you wish simply to cross-examine me, or may I
make a statement?

9. T would much prefer you to make a statement, and, if you
have any figures, please embracs the extent as well as the causes?—
I wish first of all, as a member of the Special Commiltee which drew
up the report for the Transvaal Medical Society, to give my personal
adhesion to the views expressed in it, and the evidence I wish to
lead this afternoon is simply in amplification of that report or rather
of certain portions of it. I wish in particular to give explanatory
evidence on the following points:—

1. The method of collection of statistics upon which the results
stated in Section I of the report are based.

2. The pathology of the disease dealt with in Section ITI, in
amplification of which I wish to present certain drawings
and specimens,

3. The causation of the disease; seeing that there is in the
minds of the mining community a good deal of uncertainty
as to what is the exact causation, I wish to summarise in
a less technical manner than in the report the arguments,
which led us to adopt the views outlined in Section IV
and

4. The question of prevention,
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With your permission I will make a statement on each of
these.

1. The method of collection of statistics, etc. The conclusions
outlined in Section I, that is to say, the statistical portion, rest on a
basis which is admittedly incomplete, We have therefore made no
pretence to attempt to expregs in figures the percentage death rate of
Rand miners as a class or of rock-drill miners in particular. I do
not believe that even the most exhaustive enquiry would enable one
to arrive at more than a very rough approximation to such a resuit.
It must be remembered that a great many miners, who had previously
worked on the Rand, have since died in Cornwall and elsewhere, and
it would be impossible to trace a very large number of those. What
we did therefore was this. We selected on each of five mines an
experienced miner, whose personal knowledge of the miners employed
on the Rand was extensive. He was usually a “mine captain” or a
“shift boss”, and we requested him to collect the information for us
under ecertain headings, which we gave to him. Ile was then cross-
questioned as to the results, and we believe the information so obtained
to be as mnear absolute accuracy as it is possible to reach. We had
no difficully in obtaining on these five mines the names of 174 rock-
drill miners who had died of chest disease within the knowledge of
our informants. They were not necessarily, however, working on the
particular mines on which our informants were employed. For example,
when I quote figures from certain mines, I do not mean that the
miners whose names are in this list were necessarily employed on
these mines, What I mean is that they were known personally to the
informant on that mine. Thus we obtained the following figures. On
the Geldenhuis Deep 21 men having worked rock-drills for an average
period of 5.5 years, died from chest disease at the average age of 35.5
years; on the Geldenhuis Hstate 33 men who had worked 6.9 years
at rock-drills, died at an average age of 34.4; on the Jumpers Deep
39 men who had worked rock-drills for 6.8 years, died attheaverage
age of 37; on the Crown Reef we got the names of 32 men who had
worked rock-drills for 8.8 years and who died at the average age of
32 years. The bulk of these statistics were collected for us by Dr.
Macaulay, who will bear me out. Of course the years these men had
spent at rock -drilling did not represent their total mining life. They
had all of them been employed in mining for years, but the figures
represent the average number of years actually spent on rock-drill
work. Later on we got from the Crown Deep a list of 49 men, who
had worked rock drills on an average for 6 years and died at the
average age of 30,6, making a total of 174 men. That therefore is
the basis of the statistical portion of the report as far asconcerns the
incidence of the disease. The very fact, that we were so easily able
to obtain such an extensive list of names, is in itself eloquent proof
of the excessive incidence of chest disease amongst rock-drill miners
on the Rand. With the establishment of this fact and a reliable
approximation to the number of years which these men had on the
average heen employed on rock-drills, and their average age at death,
we were content. I find that in Johannesburg Iospital oub of 93
males, who have died from disease of the respiratory organs, and
whose occupations were noted, from June, 1901, to November, 1902,
47, or more than half, were miners, as against 46 of all other occu-
pations. The stalistics in Seetion I, paragraph 2, of the report are
based on the personal interrogation of miners now working on the



MINUTES Of EVIDENCE. 13

Rand. T have myself seen in this way over 60 miners within the last
three months and the majority of these I have subjected to physical
examination, That is all I have to say in amplification of Section I
of the report. With regard of Section II, I have nothing of moment
to add; but in amplification of Section 1II, the portion dealing with
the pathology of the disease, I wish 1o show some drawings illustrative
of the disease, and in particular I should like with your consent to
demonstrate under the microscope to the members of the Commission
the presence of silicious particles in the affected portion of a miner’s
lung. With regard to the sketches I wish to show you, I have here
four drawings of the post-mortem appearances as seen by the naked
eye of four lungs from cases of miners’ phthisis. The first one which Ishow
you (Appendix C, Plate I) shows the disease in as little advanced a stags
as one is likely to find at death, although the disease was already
considerably advanced. The drawing shews, as you can see, the scat-
tered nodules of consolidation right through the lung, and in addition
to that the fibrous bands, representing the thickening of the fibrous
framework of the lung. These sketches I may say may be taken as
illustraling the section of the report which deals with post-mortem
appearances. You see in certain areas the consolidation has become
more extensive, bub it is nowhere very extensive. The dark green
pottions represent the fibrous portions fully consolidated, the scattered
nodules repregenting the areas where the change is at present less extreme,
The second sketeh (Appendix C, Plate II) shews another lung in which
as you can see the change is more advanced. The lower portion of
the lung is fully consolidated, while the upper portion is still very
much in the condition of the first lung, but you see the dense fibrous
tissue in the lower portion, 'and you can make out what is plainly
visible at pcst-mortem examinations, viz., that the fully comsolidated
portions are formed by the coalescence of nodules.

10. The Chairman: I understand that in the first case the
patient need not necessarily die, when he reaches that stage, although
it may be affected in this way?—Oh no. As a matter of fact, these
two lungs are the right and left lungs of the same man, and illustrate
another point that the change, although cccurring in both lungs, is
usually more advanced in one than in the other. TFurther, these two
lungs are taken from an old mincr aged 52, who had never worked
rock-drills, and yet was a subject of miners’ lung, but he was a subject
of the most chronic form, and he died not so much from his lungs
as from failure of his heart and kidneys. His case belongs to type three
mentioned in the report. Now the third sketch (Appendix C, Plate III)
which T shall show you, shews a condition originally very closely similar
to number 2. It is again the rightlung. Again the whole of the lower
portion is consolidated and again the upper portion shews the least
advanced change, but in this case the lung has begun to break down
and two large cavities have formed. It therefore represents a lung
originally like the second one, but the fibrous portions have begun
to break down. This case was under the care of Dr. Macaulay, and
he can give you full details of his clinical history. The fourth one I have
here (Appendix C, Plate IV) was another cace of Dr. Macauw'ay’s, You see
here an cxtreme degree of fibrous change, there is scarcely one-quarter
of the lung even approximately normal, and even that portion is sown
through with fibrous nodules. These sketches shew you very fairly,
as I think Dr. Macaulay will corroborate, the course of the disease, as
one can see it with the naked eye. T don’t say the colouring is ab-
solutely accurate, as T am not an artist.

Dr. L. (/. Irvine,
17th Dec 1902.
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11. Mr. Johns: Are skelches 3 and 4 from rock-drill miners?
~—Dr. Macoulay will explain: Yes.

Dr. Macaulay: In rvegard to number 4 this man had a mining
life altogether of 12 years, 6 of which he spent in this country. Part
of it was as a young man in Cornwall and another part in Iron Mines
in America. e had a rock-drill life of 5 years and one year as a
“shift boss”.

12. The Chairman: May I ask, in passing, what material was
found in the lung? Was it all silica or did you find any iron ¥—
Dr. Macaulay: The analysis is included in our report. In regard to
number 8 this man died at the age of 34. He started mining as a
boy in the North of England at the age of 11, but had been out Lere
for 7 years—at rock drilling all the time.

Dr. Irvine: I do not know whether the Commission wish to
follow me in the description ot the microscopic appearances of these
lungs.

Dr. Davies: I think we might do without this. It is very
interesting, but if we have Dr. Irvine’s statement it will be sufficient.
It will take a lot of time. His statement will appeal more to the lay
mind of the Commission than the microscopical specimens will.

18. The Chairman: Dr. Irvine, were you going to allude to
these specimens and point out where this is included ?—Yes.

14. I think if you make a statement to that effect it will be
sufficient.

My object was of course to convince the lay mind of the Com-
mission and not the medical one.

15. Dr. Davies: Yes, but if you give a statement that silicious
particles are found in these specimens and describe how they are
found, I think you give quite enough information.—Very good. This
drawing may help you to understand the way in which the disease
developes. Here is a portion of the fibrous covering of the lung and
here are the fibrous bands which divide the lobules from one an-
other. You will find in looking into this drawing that along the
arteries, along the veins, and along the air tubes or bronchi and in
the pleura there run the minute lymphatic channels which I have
delineated. The particles from the air go into the air cells and from
there are carried in the lymphatic channels a'ong the sides of the air
passages, arteries anl veins and the lymphatic channels of the pleura.
Collecting there, the mineral particles give use to irritative changes
result'ng in the formation of fibrous nodules. The first of the sketches
from microscopic preparations which I show illustrates the earlier stage
of that change (Appendix O, Plate V), the second shows the further
development of the fibroid change by the growth and coalescence of origin-
ally separate nodules (Appendix C, Plate VI). I doa’t wish anything I
have said in regard to the pathology of the disease to contradict the views
expressed in the portion of the report dealing with that subject. The
description I have given refers to the purely fibroid type where tu-
berculosis is not present. Of course in a certain proportion of cases
tnberculosis is present. A man may come out here already affected
by consumption and develop miners’ lung in addition. On the other
hand the disease may start with miners’ lung, and consumption be
grafted upon it later on.

16. The Chairman: Is that an opinion or as a matter of fact
have you found the two?—We have not made a sufficient number
of sections to say in what exact proportion of cases the conjunction
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exists, but tuberculosis is found to be present in a certain number
of cases.

17. Dr. Sansom: In your experience have you an impression
that very many miners come here because they are already affected
with lung trouble and think they will be able to live in this
country ?—I think that amongst the miners, this country has a bad repu-
tation, but I do think a great many do come already affected by
miners’ lung.

18. Could you give me a sort of an idea of the number,
whether a large number or a small number, or a very small
number ?—No I could not.

19. Would you say it was sufficieutly large to pay attention
to the fact?—I think you may take it in this way; the miner has a
dusty occupation and this disease we believe to be mainly due to
dust. The miner is exposed to dust from the very first. and there-
fore this change begins, if rot from the very first, very soon after-
wards, It is therefore simply a matter of time, of the extent of the
man’s mining life, as to how far he is affected. Of course if a man
has been mining for a considerable number of years, he will naturally
come here so far affected, not perhaps enough to affect his working
efficiency, but still he is to a certain extent affected by the previous
similar conditions,

20, With regard to the clinical paragraphs is there any further
amplification you can give as to the recognition of the disease in its
earlier stages that would guide the miners?—I think the statements
made in that section convey all I can give, they are chiefly short-
ness of breath and especially the diminished expansion of the chest,
and recurrent ‘colds’.

21. With regard to breathing through the mouth and nose,
have you introduced in your report anything particularly about that,
that men who breathe through the nose are less susceptible, and have
you introduced anything in connection with the free passage of air
through the nasal ?—No, I have not.

22. I take it you quite believe this disease is chronic intersti-
tial fibrosis ?—I have recapitulated our argument on this here.

23. I suppose you acknowledge the air passages are lived with
epithelium ?—Yes.

24, Why is it that this epithelium does not protect the lung
from the irritation of dust?—Because the epithelium has been piro-
vided to deal with man in his normal condition, and it therefore
deals with a normal amount of dust, but it cannot deal with an ab-
normal amount of dust.

25. After a certain time the constant presence of this dust
sets up an irritation which disposes of this protection ?—Yes and it
therefore penetrates into the walls of the air cells.

26. If this dust was not crystalline, do you think it would
affect them in the same way?—Of course the harder the dust and
the more angular and the more gritty, the more irritating it
would be,

27. For instance here are some pictures of micr scopical
appearances of various forms of dust (Appendix B). Do you think the
form of dust in the mines is very similar to these ?—Yes.

28, These are taken from various mines?—I can quite con-
firm that.

29. Have you heard of any other form of lung disease in

Dr. L. G. Irvin
17th Dec. 1902



Dr. L. (. Trvine.
17th Dee. 1902,

16 MINERS PHTIISIS COMMISSION.

which so much silica has been found after death?—I have not seen
the analysis of a lung of a stonemason or of a potter, but they must
come very close to this.

30. Unless by inhalation is there any other way of accounting
for the presence of so much silica in the lung ?—No.

31, Do you think the want of proper ventilation has any
effect on the process of the disease?—I think the want of proper
ventilation is bound to depress the general vitality of the worker
which would render him more prone to disease.

32, What about the presence of irritating gases and so forth? —
I have covered that (uestion in this report, which I can give you.

33. 1 see in the report it mentions insanitary conditions as
one of the causes In what way do you think insanitary conditions
will cause this disease?—By depressing the general vitality.

34. Have you noticed any group of diseases on the mines, in-
dependent of this disease, due to deficient or to bad sanitation ?—I
have seen a good deal of pneumonia amongst underground boys and
also meningitis due to the same organism.

35. The Chairman: Would that last effect be due to bad air
or bad conditions?—Of course you get pneumonia above ground, but
the underground workers, the Kafir boys, are subject fo meningitis
due to pneumonia and also pneumonia itself. I don’t say it is
entirely due to insanitary conditions, but I think it acceniuated
by them.

36. You think they predispose the boys?—Yes.

37. Mr. Catlin: That is clearly by reducing their resistance
through depressing their vitality and not by any specific germ?—
Yes, partly, but the specific germ is certainly there and probably the
moist, damp atmosphere underground gives it a favourable condition
to grow in.

38. Have you noliced a large numbsr of cases amongst the boys
of recent origin or did it exist beforc the war?—Oh, before the war.

39. At the present time we are getting a great number of raw
boys from the tropical regions and thay come up into a more or less
rigorous climate, Would not that largely account for pneumonia?—
The conditions of which I speak were made a special study of by Dr.
Rogers and Dr. Davies before the war, and they could give you ab-
solutely fall information about that.

40. The Chairman: There is one case I would like to ask you
about. You mentioned that a man had died out here, who had been
mining in iron mines abroad.

Dr. Macaulay explaining: In America.

41. The Chairman to Dr. Macaulay: And when he came here
you found particles of iron dust in his lung?—No, we found on a
chemical analvsis by Mr. Williams that iron and manganese were in
the lung. ‘

42, Which tends to prove there was foreign matter there?—
Unquestionably.

43. Proving that the disease started before he came to this
country although it terminated fatally here?—Undoubtedly that is so.

44, Dr. Davies to Dr. Irvine: Do yvou consider the contributing
causes, which you have mentioned, are more likely to predispose to
Miners’ Phthisis than to pneumonia or bronchitis ?—Oh, no.

45, What I want to get at is, that it is no more likelv to pre-
dispose to Miners” Phthisis than to anything else ?-—Oh, no, you will
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find on looking at our report that our evidence tends to show this
is mainly a dust disease.

46. It shows dust to be the chief cause?—Yes. With regard to
the causation of the disease, I think I would emphasise the following
points. Miners’ Lung is not a new disease, for miners in Cornwall
are already well known to have the highest death rate from chest
disease of any class in the United Kingdom. They have a very high
mortality figure, so that Miners’ Lung is not a disease peculiar to this
country. The only new thing about it is the knowledge of its exces-
sive incidence on the Rand. That is the only new fact. Secondly, the
disease is one of a group, and does not stand by itself. The diseases
in this group are so much alike that they are classed by pathologists
under a single heading, viz., “the dust diseases of the lung”. Dusty
occupations are all prone to give rise to this particular type of disease,
and all the occupations in question, the dusty occupations, have a
relatively high death rate from respiratory diseases. If we take for
example Dr. Ogle’s figures, we find that fishermen have a respiratory
mortality of 198, which is very low, but as soon as you come to oc-
cupations where dust is prevalent, it beging to rise. Operatives in
cotton mills have a respiratory mortality of 543, quarrymen 582,
cutlers 760, file makers 783, earthenware workers 1,118, and Cornish
miners at the top of the list with 1,148.

47. The Chairman: Per what?—These are comparative figures.
The general average death-rate from all causes, of all males, is taken
at 1,000. Now Cornish miners have a general death-rate of more than
1,800, which is very nearly twice the average, while of that death-rate
the figure 1,148 shows the contribution of respiratory digeases.

48, Mr. Catlin: You speak of the potter. The potter’s occupation
is not necessarily a dusty occupation, as the clay is wet?—Some of
his operations may be wet but the stone mason or pofter are classed
together in these statistics and there is very high mortality among
them.

49, Dr. Davies: You are speaking of the potter working at the
wheel, are you not?—7Yes. You will observe, I think, thatthe common
element in these occupations is not dynamite but dust! The potter
bas nothing to do with dynamite, nor has the file maker, nor the
cutler and nevertheless they all have a high mortality from disease
of this type. That is the point I wish to bring out, that the common
element in these trades is not dynamite or fumes of any description
but dust. Not only so, but the causative agent can be demonstrated
in the tissues in every case, in the file maker’s lung small particles
of steel, in the earthenware worker’s silicious particles, in the coal
miner’s abundant presence of particles of coal dust. The disease most
closely related to the Miners’ Lung we are now considering is the
Ganister Miners’ Lung which like “stone mason’s lung” is a silicosis;
indeed it is practically indentical with the Miners’ Lung as we find
it here, and I would ask the members of the Commission, if they have
the report of Dr. Andrews contained in the Factory and Workshops
Report of 1900, to compare the drawings he gives, with those I have
given, and you will see they are identical. If you want further
evidence between the connection of Miners’ Lung, us we meet it here,
and this group of dust diseases, I would point out that the clinical
history during life, and the post-mortem appearances after death, as
we find them here, are quite parallel to the descriptions given in the
pathological text-books of the dust diseases; and, thirdly, I would point
out that microscopic examination not only shows particles of dust in

Dr. L. Q. Irvine,
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the lungs, but shows their constant association with that formation of
Jibrous tissue which is characteristic of the disease. So summarising this
line of evidencs we may say:—Workers in dusty trades ars prone to
chest disease of a difinite type, fibrosis of the lung. Mining on the
Rand and especially rock-drill mining is unquestionably a dusty trade,
and the type of chest disease found amongst the miners here is also
of that definite type, namely a fibrosis of the lung; and, fourthly, the
presence of the constants of reck-dust in the lung can be demonstrated.
These are the lines of evidence, on which we rest our case that this
is mainly a disease due to dust. With regard to the question of
dynamite fumes as a factor, I would have you note that, while miners
are practically continually exposed to dust, they are not so continucusly
exposed to dynamite fumes. It is only during certain portions of his
working day that the miner runs any risk of being exposed to dyna-
mite fumes. Dynamite fumes cannot cause a silicosis and therefore
their effect must be limited to the possibility of their causing catarrhal
changes which prepare the way for the entrance of silica, and also of
their causing a depreciation of the general vitality., Now the fumes
of normal blasting gelatine, when fully exploded, are known. They
are CO,, H,0, N, and O, none of them being irritants, The incom-
plete combustion of dynamite, or the explosion of impure dynamite,
undoubtedly does give rise fo irritant gases, of which the important
one is Nitric Oxide (N. O.), which is rapidly oxidised to NO, and it
may be admitted that a certain percentage of NO, may be presentin
the dynamite fumes after blasting. Therefore we may allow a subsidiary
position to dynamite fumes in producing and maintaining these catarrhal
changes in the bronchi and air cells which we find in Miners’ Lung,
but we consider their importance in producing these changes is a
subsidiary one. Dust itself is quite capable of causing catarrhal chan-
ges also, and does so. Further, we may allow that the irritation of
mineral oils, found in the exhaust air from the rock-drills, may also
be an irritating factor, and of course the deterioration of tho air from
the presence of gases such as CO, and CO will, if allowed to remain
in the air of the mine through lack of ventilation, deteriorate the
general health of the minsr. I do not think, however, that the chief
importance can be given to any other factor than that of the dust,
but we have none the less laid especial stress on the necessity for
adequate general ventilation of the mines.

50, The Chairman: Are you prepared to say what proportion
of CO, is injurious in the air?—You can easily find that out. It
begins to produce effects when it comes up to 3 per cent. and serious
effects at from 8 to 10 per cent. but is not usually fatal until it rises
to 20 per cent. or more.

651. 10 per cent. would be rather high for a man to work in
for any length of time?—Certainly.

52. Mr. Johns: Do you find workers on the tailing dumps of
the mines suffer from the same disease?—No, I do not think that I
have noticed any respiratory disease amongst them.

53. What would be the reason for that?—I should say that
the amount of dust inhaled is not so great, as they are working in
the open air.

54, The Chairman: Do you think that dustis of the same degree
of fineness as rock drill dust ?—That I cannot say, as I have not com-
pared them in that respect.

55, Mr. Johns: There would be some very fine dust and on
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windy days the boys and men on tailing dumps are in greater clouds
of dust than they would be in a mine unless exceptional circum-
stances such as drilling a dry hole or starting a new wet one.

£6. Dr. Davies: When you say you have not found this
disease amongst those working on tailing dumps, have you made
any special investigations as to those particular persons?-—No, except
that they do not come to me complaining of chest diseases in any
exceptional degree.

57. What is the class of man working on tailing dumps?—
On the Crown Reef mostly Dutchmen.

58, How long have they been working 7—A. very short time.

59. From your experience would you be justified in saying
that it had not some effect on their lungs?—I should certainly say
that, if they worked long enough, is certainly would, but I have
made no personal investigation.

60. As far as your experience goes, you do not know, that
men working on tailing dumps do get it?—As far as my experience
goes, I do not know that they suffer from respiratory diseases.

61. You do not deny the possibility that they may ?—It is
unlikely, unless they were at it a very long time.

62. I want to get at this specific fact. The point of the
question that has been raised is to possibly minimize the value of
dust as producer of phthisis, and, if it can be established that the
workers on tailing dumps do not get Miners’ Phthisis, then it lessens
the evidence in favour of dust actually being the cause, and I want
to know whether your experience is sufficient to show that these men
do not suffer?—My experience is not sufficient to give a decided
answer.

63. Dr. Hawarden: Don't you think there is an enormous
amount of mortality amongst Kafirs which has never been investi-
gated ?—1I quite agree with you, and I think you will find that moz-
tality by investigating in the kraals, The Kafir boys do die of
phthisis in the compounds but nevertheless not in such high
numbers, but what I think happens is that as soon as the boy
begins to be affected, he goes home and does not come back, and, if
vou went round the kraals, you would find a fairly large number
dying of this disease, for undoubledly one does see amongst the natives
cases of the type of fibroid phthisis as among the white miners.

64. Don’t you think that this only came into prominence
lately and the boys discharged from the mines must have been
affected and that there must have been a tremendous mortality in
their own kraals?—Yes.

65. Very few of the old stock of boys bave returned?-—Yes.

66, We are now starting on a new set of boys?—Yes, largely.

67. Mr. Johns: It is not likely that the number of boys who
have died from that disease would be comparatively very few?—We
find that as a rule the boys on the mines do not usually remain
nearly as long as the men who die from Miner’s Phthisis?—That of
course is an important point, viz.,, that the boys do not stay very
long as a rule. Nevertheless you {find that they 'suffer. One boy
under my observation has been on a mine for nine years, bub there
are the two factors, that the boys do not as a rule remain here for
a long time and consequently do not run the same risk of contracting
the disease, and when they do contract it, they set out for their homes
and die there, '

Dr. L. ¢, Irvine.
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68 Dr. Sansom: The point is, supposing a boy stayed only
two years or less, if he contracted the disease the probabilities are,
in fact it is almost certain, the disease would go on and he would
die?—I do not think he would contract under two years.

69. How long would you give a boy working at rock-drilling
on a mine here in order to contract the disease?—I should say a
shorter time than the white man because he is usually stationed
closer to the drill and does not go away, as the white man has an
opportunity of doing.

70. Do you think he would contract it in two years?—TI do
not think so. He would not be a clinical case of Miner’s Lung in
two years.

71. The Chairman: Is coal miners’ lung and metalliferous
miners’ lung the same thing ?—They are all of the same type of
disease.

72. Is not coal dust amorphous?—The death rate from re-
spiratory disease amongst coal miners is not high, and although coal
dust can cause this disease, the coal dust itself is not nearly so irri-
tating as the rock-drill dust we have to deal with here,

73. Dr. Porter: I want to ask Dr. Irvine, if he is aware that
in the process of hat manufacturing, where the hats are subjected to
sand papering, the finishers, as they are called, die in very large
numbers of fibroid phthisis?—I noticed an article on that in the
British Medical Journal some time ago, but beyond that I have no
knowledge.

Dr. Porter: That is so.

74. Dr. Hawarden: Regarding this question of nasal obstruction
I really think miners whose nasal airway is obstructed are more
liable to contract the disease?—One would naturally expect so because
the nose is the strainer of the dust and not the mouth. I should
certainly expect a person, who breathes through his mouth, to con-
tract the disease more quicxly.

75. The Chairman: You have not noticed it in any particular
case ?—No.

76. Mr. Johns: What would be the difference in the lung
disease millers would die of and Miners’ Lung ?—Flour is a much
less irritating factor and statistics I could give you show a compara-
tively low mortality.

77. Would the lung be affected in the same way?—Only to
a much less extent. The more irritating the dust, the more extreme
the change and therefore the coal miner who works in a dust not so
very irritating, suffers much less than the miner who works a rock-
drill here, where the dust is more irritating. The only other thing
I wish to show the Commission is a respirator which has been in
use for some weeks, I have also specimens of the flannel after the
men have worked a shift with one of these respirators on. A double
layer of flannel is always used and you can see that the dust is
pretty obvious. The men have found them very satisfactory and
they like them.

78. Dr. Porter: I would like to ask Dr. Irvine, whether his
experience with miners has been the same as with the workers in hat
factories, that, although you recommend these respirators, there is a
great deal of objection to wearing them, so intense almost as to neu-
tralize their possible usefulness?—I have found miners so scared that
they are very willing to wear these and they have {aken them up
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very willingly indeed. Men who have worn them longest speak of the
benefit they derived after a five or six weeks use, and state they feel
better for their use and have lost the feeling of dryness in the throat
before complained of.

Mr. Drake: I think that is well recognised. Before the war
miners were against the use of anything of this sort, but since the
war they are only too glad to use them.

79. Dr. Hawarden: Speaking about the possibility of irritating
gases, do you think it possible that NO. gas can be inhaled without
causing any symptoms?—I think any irritant will produce a certain
amount of effect.

80. I find that in the early stages miners will not admit tuber-
cular symptoms?—How can you call them early stages?

81. I take it that in the early years of his work the miner is

affected, but he will not perhaps admit to any bronchial irritation?—
My experience is that very few miners under five years do show much
obvious sign, but they are getting it all the time.

82. Do you think nitric oxide gas is a contracting cause ?-—
Yes, I think it is subsidiary.

Dr. Donald Macaulay was called; and examined.

83. The Chairman: You are Dr. Donald Macaulay, M.A., M.B,,
CM, Edinburgh ?—Yes.

84. You are practising on the Witwatersrand as a mine doctor?
—-Yes,

85, For how long have you been practising on the mines?—
Since the beginning of 1897,

86. I understand you have been associated with Dr, Irvine in
investigating the causes and extent of Miners’ Phthisis ?—Yes, I was
a member of the Committee of the Transvaal Medical Society that
drew up this report and I have been collaborating with Dr. Irvine in
the preparation of these drawings (Appendix O).

87. Can you bring before the Commission any evidence of cases
you have personally attended, other than the mere information you
have gained in your research into Miners’ Lung?—Two of the drawings
shown you by Dr. Irvine were from post-mortem specimens I supplied.

88. Was . there any evidence to lead you to believe that the
disease had already started before these persons came to this country?
—In the case of the lung of John Tregonning, illustrated in one of
the drawings and of which Mr. Williams made a chemical analysis,
there is present both manganese and an amount of iron in the lung
tissue.

89. I see the analysis is given in the report of your Committee ?
—Yes.

90. What leads you to believe he contracted the disease before
he came?—The presence of iron and manganese in his lung and also
the history of his having worked in iron mines in America.

91. Previous to coming to this country ?—Yes.

92, Is that the only case you are acquainted with of a man
having contrac'ed the disease before arriving in this country ?—As far
as I have been capable of ascertaining, but the matter is very difficult
to ascertain.

93. As to the question whether men come here for the sake of
their health, in your experience have you ever found that to be the
case?—A man, whose health is already had, would certainly not come
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to this country to engage in mining occupation again. He might come
to engage in other occupations but not to work in the mines. That
many of them are previously affected is of course possible without
their being actually aware of it.

94. In your experience do you find a miner is unaware that he
has contracted the disease until it is very far advanced?—7Yes.

95. It is usual for a miner to consider himself in perfect health
and it is only suddenly that the disease appears?— Sometimes it ap-
pears suddenly and is occasionally discovered by the man’s medical
attendant before he himself has any knowledge of it.

98. Have you any reason to believe that going to a moist
climate brings it on, when otherwise it might lie latent?—I have no
reason to believs that,

97. There is a view prevalent that during the war this disease
has shown itself, owing to the fact that miners have gone to moist
climates which has made the disease more noticeable?—It is very
possible that in a lung already disabled, the causes which produce
tuberculosis at home and at coast ports would be more liable to act.

98. You are of the same opinion as Dr. Irvine that dust is the
chief cause?—Yes, dust is the exciting cause.

99. Were you connected with mining before you came to this
country?—No.

100. What is your opinion about irritating gases and the presence
of vitiated air in assisting to cause the disease?—I think they are a
large help in predisposing to the disease. I think the catarrh produced
by irritating gases and insanitary conditions generally favour the en-
trance of the particles into the lymphatic channels which open in the
Bronchi and likewise in the air cells.

101. Dr. Sansom: You believe the disease, we are called upon
to consider, to be a chronic interstitial fibrosis of the lung and to be
caused by dust?—Yes. With regard to phthisis in natives, we have
not had time to make an exhaustive investigation, but I find on the
Treasury Mine, for instance, out of 43 deaths since the new regime,
13 were cases of phthisis and of these thirteen twelve were underground
boys and one was the assayer’s boy.

102. Have you reason to believe it was Miners’ Lung they were
suffering from ?—Not the same Miners’ Lung as you get in the white
man, but I stated this to show that tuberculesis is common among
the boys.

103. Mr. Johns: Was it known whether those boys, you have
mentioned in connection with the Tressury Mine, had been employed
in the mines before the war?—Very few of them. They were new boys:

104. Dr. Porter: I should like to ask you about the question
of phthisis amongst the natives. I have noticed in my returns that
there is a considerable proportion of deaths amongst natives from this.
It is returned as phthisis, and I should like to know whether that in
vour opinion is tuberculosis or Miners’ phthisis?—I think it is mere
tuberculosis.

1¢5. And do you think the conditions under which they live
account for that?—In hurrying up the process, yes.

106. Dr. Sansom: Do you think it is really fuberculosis or
broken down pneumonia?—There are both.

107. Which do you think the commonest? ~I think the larger
proportion due to tuberculosis.
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108. Dr. Davies: Have you been able to make investigations
as to the presence of bacilli ?—No.

109. Then you are not giving it from actual fact?—Not from
pathological experience, cnly what I believe.

110. Dr. Porter: Can you say whether the natives are naturally
in their kraals exceedingly liable to phthisis?—I can only say that
some boys come to the mines already suffering from phthisis.

111, The Chairman: You mean raw boys who have not been
here before?—7Yes.

112, Mr. Catlin: I should like to ask whether any case of
fibrosis of the lungs has ever been discovered amongst natives not
working on the mines.~ I refer {o winter time here, when there is a
great deal of silica in the air, and would like to know whether any
cases have been observed in common practice?—I am not able to give
evidence on that point.

Mr. Catlin: The amount of silica in the air here at times is
very considerable, nearly as much as in dusty drives, and I was curious
to know if it had produced any such cases.

113. Mr. Drake: In these cases in which you have examined
the lungs, you mentioned a little while ago that the gases would
predispose the boys to this condition. Did you examine the air pas-
sages to see if they were as they ought to be?—We found, in all cases
which we have examined of the disease, that some of the bronchi are
obstructed and all showed the features described in our report.

114, Can you tell whether that is due to th> gases or to the
dust ?—No.

115, What I want to bring out is, you told Dr. Sansom in
answer to a question that the gases predisposed the boys to this con-
dition, but you have no proof?—No, except that the irritating gases
will of themselves cause catarrh, if persons are subjected to these gases
long enough, and catarrh is probably the first stage in this process,
or, if not the first stage, then very nearly.

116, Dr. Davies: I want to ask you one or two questions. Any
irritating gas will cause catarrh of the bronchial tubes if breathed for
any length of time?—7Yes.

117, It will go on also to cause broncho-pneumonia ?—It will.

118. And dust in small quantities will cause catarrh *—Yes,

119. And going on further will cause chronic broncho-pneumonia ?
—Yes,

120. Either of these two causes may lead to the same thing
he ultimate stage being the fibrosis ?—Yes.

121. Dr. Macaulay states that catarrh and broncho-pneumonia
may both be caused either by dust or gas?—Yes.

122. But that gas would not cause silicosis, which is causred by
the inhalation of dust?—That is so.

123. And this disease is silicosis 2—Yes, the disease which we are
investigating.

Dr. W. G. Rogers was called; and examined.

124. The Chairman: You are an M.D., M.S, London, and
M.R.C.S. and L.R.C.P. of England 7—VYes.

125, You are practising on the Witwatersrand ?— Yes,

126. Have you had much experience on mines?—A fair amount
but not a very great deal,

Dr. D. Macaula .
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127. For how long have you been in contact with the mines’—
About two vears altogether, actually with the mines asa mine medical
officer.

128. Is that two years dating from the present time?—No,
during the nine years I have been here, I spent two vears altogether
actually on the mines themselves.

129. At what time were you most intimately in contact with
the mines’—Well, I am now. I see the miners now at my consulting
rooIms.

130. Have you noticed this disease’—Yes, I began to notice it
first about two years before the war commenced.

131. Was it very prevalent?—I should think it was fairly pre-
valent then, but, when death took place, it probably would not be
attributed to that cause, but ordinary chronic pneumonia.

132. Are you of opinion that the persons, who die from this
disease, have as a rule been ill on the mines? They left the minesin
consequence and went to the hospital and were thereafter lost touch
of 7—Yes, that must have happened in many cases.

133, Therefore the death rate was not noticed previous to the
war; whereas during the war, when the miners were all waiting at
the coast towns or went home to their friends, their illness was at
once apparent and any deaths that occurred were noticed 2—VYes.

184. Is that possibly the cause why so much attention is now
being paid to Miners’ Lung?—VYes.

135. But it is no new disease ?—No.

136. I think you heard the evidence given by Dr, Irvine and
Dr. Macauley. Does that evidence agree with your opinions?—Yes,
I was also a member of that Committee.

137. Dr. Sansom: There is nothing in this report that you
object to ?—No, 1 am in agreement with the whole of it.

138. Is it your experience that miners come to this country
because of previous ill-health, hoping to prolong life here ?—XNot
at all,

139. You found that the disease is a chronic interstitial fibrosis
of the lung caused by dust ?2—Yes.

140. What part do you think, irritating gases may play in
that dicease 7—At present it is very hard to say. The evidence we
have is microscopic and pathological, which entirely points to its being
a dust disease.

141. In your opinion, if gases were absent, the disease would
remain ?—Yes, if the dust remained.

142, Do you think it would prevail to as great an extent ?—
No, I think that,if the places in which the miner works were per-
fectly ventilated, although the dust would still remain, it would take
very much longer to affect the miner.

143. You think the gas irritates the respiratory passages first
and allows the dust to do more harm than it otherwise would do ?—
Precisely.

144. Unless this dust was inhaled, you could not account for
so much silica being present in the lungs after death ?—No, to no
other method.

145. Dr. Davies: You have come across a certain number of
cases of death from this disease ?—A good many.

146. In your own personal experience, what is the shortest
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period of working in a mine that has caused death through this
disease ?—Three years.

147, Dia the patients, who died, have any previous mining
experience 7—There were several people who died after very little
under or shortly over three years of mining.

148. Would you mind giving a short statement with reference
to any particular case 7—Yes, the men I noticed particularly were in
the South African Light Horse. They had been rock-drill miners for
short periods before the war up to four years. They were not in the
mines from the time they joined that regiment until they came back
here, and then they did not go back to the mine. They died here
in from five to six years, the last two of which they had not spent
in the mines at all, and yet they died of Miners’ Phthisis.

149. Do you consider their deaths were caused by Miners’
Phthisis ?—Undoubtedly.

159, Can you say whether in the interval of two or three years,
while they were not mining at all, they were perfectly free from
symptoms of the disease ?—They appeared to be.

151. While living on the veld ?— Yes, they appeared to be ab-
solutely free from any symptoms and in good health.

I52. Do you consider that the very fact of their coming back
was sufficient to cause a fresh outbreak of the disease or what reason
caused their deaths ?—Personally I have not been able to decide, why
it should break out when they return, but I suppose such causes as
exposure or drink might be sufficient, certainly in one of the instances,
drink might have brought on an attack of pneumonia.

153. An acute attack of pneumonia that followed on a damaged
lung ?—Yes.

154, Mr. Drake: You stated miners do not come out here who
are already in ill-health or predisposel towards consumption ?—Not if
they know they are.

155. You would not say that in the case of the man we have
here, whose lung was analysed and contained iron, you would not say
that he did not have Miners’ Phthisis when he came ?—No, he had
it, one of the other varieties.

156. I presume when you said that men in an unhealthy state
do not come here to work on the mines, you mean as other people
come here for the sake of their health ?—I mean miners do not look
upon South Africa as a kind of health resort.

157. Mr. Johns: Is it your epinion that many of the cases of
Miners’ Phthisis that occurred during the war, were due to the change
of climate, men going from here to another country ?—I don’t think
so. I thought it was simply the termination of the natural course of
the d'sorder.

158. But have you compared the numbers of the rock-drill men
of the Rand, who died during the war, with the numbers who died
before the war for the same period, as I think you will find they
were very much greater 7—Would not that be on account of the fact
that a great many more commenced to do rock-drill work, say two
or three years before the war, than had commenced say eight or nine
years ago, and the cases were only noliced because of a large number
being away at one time.

159. Yes, but then many of the rock-drill men who died during
the war had worked rock drills for probably 12 years, and were ap-
parently in perfect health before the war; some of the cases I know

Dr. 7. d. Rogers.
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Dr. . G. Rogers.
17th Dec. 192,

Dr. W. Dyer Frazer.
17th Dec. 1902.

6 MINERS’ PHTHISIS COMMISSION.
myself 7—Yes, of course it is possible that the change to a cold climate
might be sufficient, but on the other hand, I have often sent men
suffering from rock-drill Miners’ Phthisis to tihe sea and they have
frequently improved.

160. Has it not been proved that exposure has brought ihe
disease on more rapidly to the finishing stage 7—Yes, exposure would
do so mnearly always,

161. Dr. Davies: Do you think the fact, of our not having so
many cases reported before the war, is due to the disease not being
recognised as silicosis 7—Yes, I said that in reply to a question that
was first asked me. I think a good many cases of Miners’ Phthisis
were returned as pneumonia or ordinary phthisis before it was recog-
nised to be silicosis.

162. It would have been impossible in the early stages {o have
recognised it at all, as the disease takes a certain mumber of years to
develope 7 - Precisely.

163. Even after that, I take it, it was not recognised for some
time ?—Yes ; within my recollection it was not until 1897 that we first
began to notice it. I think we had specimens about that time.

164, Mr. Johns: I think you will find that most of the rock-drill
men, who had worked the drills up to 1895, were men who had
worked for many years before that.

165. Dr. Hawarden: The process once started goeson to its ulti-
mate end?—1I believe it does, if the exposure is sufficiently long. I
believe the man who works from three to four years and has acquired
the disease at the end of that time—my own impression is, though
not borne out by actual observation—is that it is fatal.

166. Sufficient damags can be done to the lung and he may
die of it7—Yes.

Dr. William Dyer Frazer, M.R.C.S,, England,- and L.R.C.P.
London, was called; and examined.

167. The Chairman: You have been in practice in the Wit-
watersrand for some time?—Yes.

168. How many years?—Only about 18 months before the wat.

169. Have you been all that time in close contact with the
mines ?—Yes, during the whole time.

170. Can you give the Commission any evidence as to cases of
Miners’ Phthisis that came within your own personal knowledge ?—I
have had a considerable number passing through my hands. During
the last 27/, years I have examined about 150 miners, who had distinct
evidence of Miners’ Phthisis.

171. Can you give any evidence in regard to the extent to
which it prevails at present ?—I don’t think I can give you evidence
of any value, but my own opinion is that the vast majority of men,
who have had anything to do with rock-drills for a year or two,
are affected.

172. Although they don’t know it themselves, by actual ob-
gervation you know it and have examined these men?—Yes, and
generally they have got the doubtful symptoms and have not good chest
expansion.

173. The men at that time are ignorant of it?—Yes, as a rule
th~y are quite ignorant, but they are all getting anxious now.

174. You have seen this report drawn up by the Transvaal
Medical Society?—VYes.
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175. Do you agree with the symptoms there described ?7—1 quite
agree with that report.

176, You have noticed symptoms after two years?—As I say,
it is the very initial symp‘om, the difference of expansion, and a
certain amount of immobility.

177. But sufficient for a Doctor to see?—Yes, sufficient to be
suspicious,

178. With regard to the extent to which it prevails amongst
the miners, can you convey any impression to the Commission ?—I
should think it is genfral under the present conditions of mining as
far as rock-drill men are concerned and the old men, who have not
touched rock-drilling, do not seem to be affected to the same extent,
They have symptoms but these differ considerably.

179. Have you had any experience with regard to miners, en-
gaged in what is called stoping, suffering from this disesse?—Yes, T
have had experience of timber men and men in shafts who have
been affected, but they have been at mining all their lives and are
older as a rule.

180. But not at rock-drilling ?—XNo.

181. With regard to irritating gases, have you had any experience
of gases underground ?—Very little.

182. You have not come much in contact with the gases in
blasting ?—No.

183. Have you gone through the whole of this report?—7Yes.

184. Do you agree with all that is stated there ?—Yes, entirely.

185. And you believe the disease, we are investigating, tobea
chronic interstitial fibrosis of the lung avd caused by dust?—VYes.

186. You have heard some of the questions we have been asking
Dr. Macaulay and Dr. Irvine; is there anything where you difter
from them in their answers?—Well, there is one point where T differ
considerably, Dr. Macaulay referred to the prevalence of tuberculosis
amongst the Kafirs and sometime back for 18 months I had one lot
of 8,000 boys under my medical care, when I was specially struck
with the abscence of phthisis as far as ordinary clinical symploms go.

187. The absence of Miners’ Lung ?—No, of ordinary tuberculosis,
and the reason, why I was struck with it, was because I knew the
number of deaths put down to phthisis amongst the natives,

188. Dr. Davies: In speaking of this large number of natives,
whom you had under your care and looking over the returns of the
deaths, did you notice whether a large number were returned as
pneumonia, as I understand you to say that very few cases were re-
turned as phthisis?—No, I cannot. I was particularly looking after
the boys in the hospital and I generally had 150 or 200 boys in the
hospital compound at one time.

189. They were under your medical care?—Yes,

190. I beg your pardon, I did not understand. Did many of
these cases under your care die of pneumonia?—A good many, but
the majority of them died of some obscure wasting disease.

191. Without any lung affection ? Practically no lung affection
at all. '

192. Mr. Drake: In speaking of noticing timber men and shaft
men, who had this phthisis, would you say they had contracted the
disease before they took on these occupations and probably whils
mining in other countries?—The majority of them had been mining
here since the early days, and I am afraid I could not give any

Dr. . Dyer Frazep.
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evidence, as to whether in their previous mining life they contracted
phthisis, or whether they did so here.

193. But as a matter of fact is it not true, that there is no
dust to speak of where timbermen are working and also in sinking
shafts? ~In sinking shafts I should say there is a tremendous amount
of dust.

194. Most of the shafts are damp, not to say wet ?—Of course
I am only giving you the facts as I get them from the men.

193. (Mr. Johns): I think that as a general rule that a timber-
man is one who is trained from boyhood to mining ?~—Oh, they are
all old miners?

196. Mr. Drake: The reason why I wished to ask that question,
was to try and bring out, if possible, that these men have got the
disease somewhere else rather than here, as, being engaged 1 these
operations here, they must have got the disease elsewhere ?—But there
is a considerable amount of this dust floating about whatever part of
the mine you may take. In the unventilated portions you get it at
the maximum, but the dust and silicious particles are all over the
mine,

197, That is rather an important statement, because very often
rock-drill miners throw up their work for some time and become
stopers in order to get fresh air and get away from the dust, but in
your opinion they don’t %—Not entirely by any means.

198. Mr. Catlin: I would like to ask whether the 8,000 natives
bad been employed in mining ?—Yes, all of them, They had been
here during the war and were taken on by the railway. They were
old boys. ‘
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TRIRD DAY,

CHAMBER OF MINES, JOHANNESBURG.

Wednesday, Tih. Januvary, 1903.

PRESENT :

Mr. H. WeLboy, (Chairman )

Dr. C. L. SANsSOM, Dr. S. HAWARDEN,
Mg. Francis DRrAKE, Mr. E. PERROW.

Mr. J. STRATFORD, Secretary.

Dr. John Taw Aymard, MR.C.S,, L R.C.P., was called ; and pr. J. L. dymard.
examined. 7th Jav. 1905,

199. fThe Chairman : You are at present practising at Krugers-
dorp?—Yes. '

200. And I believe you hold an sappointment as doctor
to some mines in that distriet —The Trench Rand Gold M ining
Co., Ltd.

201, You wish to make a statement %I was asked to make a
statement.

202, Would you rather make your statement or be examined -
Just as you please,

203. Then will you read your statement?

The witness then submitted the following statement :—

_ T'have made a personal study of this subject for the past nine months
and have made numerous visits underground for this purpose.

I consider that the inhalation of rock drill dust to be the primary
cause of the discase, but also think that the breathing of gases must also
play an important part in the disease.

The question whether ¢hrenic earbonie oxide poisoning is prevalent
amongst miners should receive attention, revealing itself by thie presence
of ancemia and altercd conditions of the blood, casily rceognised by the
spectroscope.

The worst working places in mines ave raises, owing to the somewhat
primitive means available to the miner for transporting his heavy machinery
up and down the raise, and, the at present considerable time employed in
rigging 1t up, the miner is not disposed to adopt any measures likely to
give him much further trouble.

I have examined from time to time the various respirators which
have been sold or issued to winers,

T am of opinion that the same will never be constantly or effectively
used, nor do I consider that their present mode of construction warrants
that they chould be. '

My chief objections are: i. That they are not made adaptable to all
faces; 2. That the valves seldom act properly and no provision is made for
cleaning; 3. Further, the extra cffort necessary to inhale through an effec-
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tive filtration medinm causes disecmfort to the wearer, and for this reason
will eventually be discarded.

i believe that no miner would ever suffer from phthisis if e were
to breathe only air which had heen compressed.

The impurities to be found in compressed air are entirely avoidable.
(Good oil used in the compressor end effective drainage cocks, etc., would
tend towards the production of pure air.

The smell of sulphuretted hydrogen oceasionally complained of as
coming from the air compressor, in my opinion is fallacions. This emell
is frequently produced when drilling pyritic rock, and is avioidable.

The practice of ciling the drill by pouring oil in the hose pipe should
be discouraged, as this will decompose the rubber.

The presence in small quantities of petroleum oil in the compressed
air, T think, would be more Leneficial than otherwize.

I have examined old hose pipes and always find that the rubber is
in a perfectly natural state, this shows that no large amount of oil reaches
to this distance. The destruction of hose pipe proceeds from externally.

The largo extent of sulphur used with the rubber causes the same
to crack and becore destroyed thus enabling moisture to come in contact
with its canvas lining, which rots, and the pipe bursts.

1 ecan see no reason why the air from a eompressor should not be
used to constantly supply the miners. I have found that such ‘a system
answers admirably and isextremely simple. The miner at present working
in a raise breathes nothing but the exhaust air from his drill impregnated
with dust. I most sirongly recommend that he be induced to breathe the
air before it reaches hiz drill. ' '

I have experimented with a filter, but am inclined to consider it
unnecessary.

I now use a simple inhaler connected by six feet of small flexibla
metallic tubing with a T picce placed between the hose pipe and the air

cock on the drill. The samie kaving a small plug tap.

Thie consumption of air is only one per cent. of that used by the
drill, and the safeguard to waste is to be found in the fact that any excess
is unpleasant to the mincr, who regulates his plug tap accordingly.

Turther, the inlaler need not necessarily fit so accurately, as the
constant pressure of air prevents the ingress of dust.

The miner much apprecietes the refreshing ecool air and ease of
breathing.

This simple apparatus is inexpensive and fitted in a few seconds,
wliercas the miner can instantly release himself if necessary.

GASES.

With vegard to the gases produced by complete and partial explosion
of dynamite, I think every eflort should be made to control the same.
I consider that the introduction of water, especially when rendered
alkaline, should play an important part in neutralising these gases.
(The witness produced a respirator, the working of which he ex-
plained to the Commission.) :
204, The Chairman: ‘Are any miners working with this respirator?
—Yes In raises.
Mr, Drake ‘(to the Chairman): I think we should have miners to

give cvidence as to its value later om, ! -
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205. The Witness 1 You will notice that T have used metallic hose Dr. J. 1. Aymard.
in preference to ordinary rubber tubing, because,ordinary rubber keeps -y ran. 190s.
stiff when it is new but very soon crinkles, while the metallic does not kink
or get in the way of the mien when they are werking. I am of opinion that
all inhalers should be made so that you can elean them. I have used a rubber
dise for the valve on the inhaler in preference to anything else, as it can be
easily renewed and it is very light. T only use one valve because if there are
two one is apt to close imperfectly. I think if these are made they
should be manufactured in bruss and nickel plated. ;

206. Mr. Drake: Could you make them of aluminium?—

Aluminium would be very goud, only there is a difficulty as to making a
joint. I find that if you give miners elastic to put over their ears they
generally put it under, and therefore I have gone further, and
I am making scmething in the form of a cap with hooks dttached to the
side of it to which the inhaler is fastened.

207. The Chairman : What must a miner do if he wishes to lcave
his qrill?—ITe can unlhook the inhaler and leave it on the handle. The
miner appreciates the inhaler Lecause as soon as he puts it on he finds
the air ¢o cool.

208, What filter do you use to filter ‘the air from the
Compressor?—None at all.

209, Then you do mnot filter the air from the coms-
pressor’—1 did at first, but I have constantly used this inhaler myself and
I find the air from the compressor quite good.

210. How many different compressors have you tried it on%—Only
on the French Rand.

211. Sometimes you get a good deal of water in the compressors—
Yes, on the French Rand sedond level thiey complain of a good deal of water,
but it does not pass to the inhaler.

212.  The only thing you ' would suggest in the wuse of
your inhaler is that precautions should be taken to prevent water
getting into the air pipes aud to ensure that good oil is used?—That is so.

213, Dz Sansom: How many hours do the miners use this inhaler?
During the howrs of the shift.

214. How many hours would they nse it then?—They don’t
reqitive to wze it the whole cight hours of their shift, because
they are part of the time rigging up., .

215, The Chairman: Do you consider it necessary only to use the
ithaler when dry holes are being putin, or during the whole tinie?—During
the whele time.

916. In your opinion then, gas is a potent cause of
miner’s lung?—I would hardly go so far as that, but T think that tle
evidence of Mr. Weiskopf and others is extremely important. We have
frequently had cases of poisoning by gases, and the notior of nitrous
fumes must be of importance.

217. Do you think that the inhaling of this gas is
donnected with miner’s phthisis —TI think it reasonable to say it is. I
don’t see how we can very well prove it beeause no man works only in gas or
only in dust. / ‘

218. What eas is it?—Nitrous and carbonic oxides principally.

219.  ‘What are. the formule of the particular gases you
refer to?—T have not tested these gases, and T do not think that T am qualified
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to state what they are because I have not had an opportunity of chemically
testing them.

220.  You would not say any particular fumes in a mine
caused mincr’s phthisis?—I have found the same smell produccd by
nitrous acid in the laboratory present in the mines, and I am inclined to
think that earbon dioxide gas is the miost constant.

221. You would put that down as a cause of phthisis?—I would
say that it is oune of the assisting causes,

222.  Could you enumerate the gases which you consiler
injurious, as that is rather an important point %—I do not like to
make statements that T have not had an opportunity of practically proving.

223. This all leads to the question I asked as to whether
the inhaler should only be worn at the time dry holes are
being put in or ol the time, and your answer was that gases are always
present?—No, I say in some places gases are always present.

224, Yes, but as long as the gases are present you
think these inhalers should be worn, and in your opinion the gases do have
an effect on phthisis’—In my opinion, as soon as the miner starts working
the drill, the gases must be disturbed.

225, Then gases do cause, or assist to cause, miner’s phthhb —
In my opinion gascs arc one of the predisposing causes.

226. You have not investigated the exact nature of such gases?—
No, I have not. !

227, Mr E. I‘crrow Has not a miner got a good deal to do before
he starts the rock drill, such as rigging up his machine?—When he goes on
his shift he may find that the man in the shift before him has already rigged
up.

Mr, Drake: DBut there must be an interval.

t 228. Mr. E. Pertow: After blasting the holes the miner

has 9 clear out the loose ground, and T want to know whether he wears
the inhaler at that time?—No, I don’t think he would. A man cannot wear
this inhaler when he is moving about, but only when at work on the drill.

229, I think the miner usually has two or three hours’ work before
he starts the drill?—Quite so. ;

220. The Chairman: What Mr. Perrow wants to bring out is that
gases are present when 'the man goes on his shift?—I do not think T ad-
vocated this inhaler as a protection against gases.

231. Quite so, only against dust?—Yes. It is far bclter
that a man should breathe through an inhaler such as this, which will
keep out the dust, but this will not get over the gas difficulty.

232. In your opinicn all the same, this gas is one of the causest—
Yes, and I think steps must be taken to eounteract it as far as possible.

238, Dr. Sansom: I do mot follow the line Dr. Aymard took up
in his statement, but I would like to ask him whether hie agrees with some
of our former witnesses wiih regard to causation. Do you believe the
principle factor in the causation of miners’ lung is dust?—Yes, T do.

284, Ilave you made any post mortems on any of the men who have
dicd from this disease?—1I have seen only one post mortem.

235. What was your impression from that ? —TUndoubtedly
thz dust had accumulated in the glands, and there was evidence
of some in the pleura.

236, Was that sufficient to ecause death #—T think a
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man’s lung may be in a very bad condition for some time, and it is an acute Dr. J. L. dymard.
attack on his chronic condition that eventually finishes him.

287, A certamn amount of dust in a man’s glands would
not cause his deaih?—No. I did not see the lungs microscopically, but I
could see it was very hard and gritty to cut.  The bronchial glands were

infiltrated pretty extensively, and round the bronchial vessels it was very
hard.

7th Jan. 1903,

288, Can you give me an idea of the condition of the
lung?—Well, I made no microscopic examination.

289. But we have been having naked eye appearances
described to us?—The air vessels were considerably congested.

240. That might be bronchitis?—Yes, it might.

241. You see we ame dealing with this special diseaso ?
—Well, making the scetion through two or three portions of the lung, L
could see it was very hard and gritty, and in places there were apparently
nodules of accumulated grit.

242. That i3 the only case you have seen?—Yes.

248, What is your general impression as to the condition
of the lung in those cases you have exammed clinically?—Have you
conie across 1any?-—Yes, a considerable number, and I was certainly
surprised to find that you den’t get more dulness.

244, Why do you expect that?—I should have thought that in ad-
vanced cases you would get dulness from chronic inflammation which
probably takes place,

245, Do you think there is chronic inflammation in the
advanced cases?—Yes, I think so.

246, 'What form does this take, As you know, there
are various forms?—-1 think there is a considerable amount of fibroid tissue.

247, Then you think this disease is caused entirely by
dust #—I would like to add that on examination I have found very little
evidence of any temperature as in ordinary phthisis,

248. Do you think miner’s phthisis is caused entirely by dust ?
—I think it reasonable to suppose it is caused entirely by dust. The founda-
tion of the disease is dust, but the gases must weaken the tissues to a con-
siderable cxtent,

249, It has been shown by a large number of post mortems here that
this disease corresponds very much to stonemason’s phthisis?—Yes.

250. Stonemasons are not exposed to gases —No.

251. How, therefore, would youn account for the sama
conditions amongst stonemasons as amongst miners?—Has it not been
provied that the death rate is much higher amongst the miners here?

252. Of course, you have miners here in a confined
space, and therefore more constantly exposed to the dust?—That is very
difficult to say.

258, You only saw that one post mortem, and you did
not make it yourself’—Yes, I only saw the results of the post mortem ;
I have not offered any evidence on that because my experience is so limited.

234, What can you say has been your experience of
miners’ phthisis, because it makes an enormous difference whether you have
had one or two cases or a great number?—My evidence has gone almost
entirely on preventive measures.

255, If you have considered preventive measures, it must
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have been becaunse vou thought there was a good deal of this disease
in exixtence?-—-Quite go.

256. If your experience has not been very great what
makes you say so?—Well, there i a very large amount of evidence showing
it to be go.

257.  That is the very evidence we want %—It has come
out even in Mr, Weldon’s repors, the question as to the prevalence of this
disease. '

268, DBut i giving -evidence before a Commission we
must have the evidence of ingividuals able to speak from their own personal
experience. Asyou ean see it niakes all the difference?—I have not tendered
evidence so much on the madical point as on the preventive measures.

259. I may take it that, in  your opinion, gases and
dust are the causes of this disease *—Quite so.

260, Would you explain to me exactly how you think
gases cause this trouble?—1 think the nitrous fumes must have a consider-
able weakening effect on the tissues, because when a man has been “gassed”
he coughs considerally and gets irritation in the air vessels.

261. You say “when a man has been ‘gassed ’ "=—7Yes.

262. The Chairman: Have you found many men coughing after
being “gassed” It sometimes happens,

S0,
263. But as a rule a man who is “gassed” does not cough?—That is

264. Dr. Sasom: When down a mine, do you find men coughing
very often? —No, very seldom.

265. Therefore if this gas causes them to cough they
would inhale more dust, and therefore you think gases are likely to add to
the risk of the disease?—1I think they are assisting.

266. The Chairman: May we take it that you have not investigated
the causes?—Quite so. 1 did not at all make a point of that. I have only
experimented in a rough manner,

267. Dz, Sansom: I have been asking some of the other witnesses
their general impression as to this disease. Have you had to deal with mines
for any length of time? —~Only during the last twelve months.

268. What is your general opinion as to miners breath-
ing through theirnoses and their mouths?%—1I cannot say I have noticed that
at all. Do you mean whether they keep their mouths open or not?

269. Yes, especially when they are suffering #—No, I have
nhot observed any particulars as to that. I have seen one or two
cases in which a miner has been pretty bad and has not gone back to drilling,
but has gone back tc work on the level, and he will come up some days and
tell you that he has got a touch of gas, and accordingly feels worse that day.
That is without going into the dust at all.

270. In what way does he feel worse?—Ie is very much shorter of
breath,

271, Mr. L. Perrow: I think it is a common occurrence for miners
and natives to get “gassed” in these raises and drives?—Yes, very common;
but frequently it does not come te the notice of the doctor, as they go
straight to the rooms without coming near him.

272. Have you happened to meet many of them —-I have constantly
seen cases of it. )

273. They don’t get “gassed” very often in these stopes
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as there is more air current there +—They get “ gassed” in long diives
without ventilation.

274. Mr. Drake: You mentioned something about the prevailing
sort of respirator not being adaptable to the face. Tave you seen the
respirator shown us by Dr. Trvine, whicli is quite pliable and could be made
to suit any face, and had an inlet and outlet valve?—Of course there must
be respirators on the Rand which T have not seen. T am speaking of those
which have been sold. There is an alumin um one and celuloid one and an
india rubber one.

2775. Mr. Drake to the Chairman): This was an aluminium one. Might
T suggest that we shonld have specimens before us of these varions
respirators?—You understand that what I have shown you is an
inhaler, which is entively different from a respirator. Tt 13 not so important
that an inhaler shall fit so clogely as a respirator. '
276. We lave good results reported %o us from the mse
of this other respirator, and the only difference between the one I have
referred to and this cne you have shown us is that the miner could put the
other on when he goes to his work, while with this one he must wait until
the drill is set np. T think it rather important that we should get your opinion
as to this respirator, becanse you seem to have investigated the subject rather
fully?—T have made respirateis of my own for the miners, but T find if you
are not there &ll the time they very frequently tear these respirators off. I
have been shown a respivator a riner had been wearing.  When I examined
it T found that he had been breathing the dust quite freely and that his nose
was covered with dust.

William Cullen was called; and examined,

277. The Chairman: You are Gencral Works Manager of the
British South African Explosives Co., Limited %—Y'es.

278. Yor have made a statement of your cvidencs ?—Yes.

The witness then submitted the following statement:—

In the few remarks which T am about to read to you, I shall en-
deavour as far as possible to confine myself to the practical aspect of the
question of the gases produced during the explosion of nitro glycerine com-
pounds.

Mr. Weiskopf, chief laboratory chemist at the Dynamite Factory,
whom you have also asked fo give evidence, will on the other hand confine
himself more to the theoretical aspect of the question, and veally without
theory it is quite impossible for us to arrive at any definite conclusion. Tor-
tunately, in this country, the question is simplified by the fact that the
explosives used are exclusively of the nitro glycerine variety, and it is still
further simplified by the fact that 70 to 75 per dent. is blasting gelatine,
which, as vou know, consists of nitro glycerine with 7 to 8 per cent. of a
body called collodion cotton, and no other thing.

Tt will be shown to you that when nitro-glycerine explodes under
proper confinement the gases produced are carbonic acid, nitrogen, water,
and a small surplus of oxygen, The latter is a most important thing to bear
in mind, ie., that nitro-glycerine has within itself more than sufficient
oxygen to burn up all the combustible elements contained in it. It is
somewhat different from collodion cotton, as when it is burned in a confined
space, a certain proportion of carbon monoxide is formed, proving at once
that oxygen is not present in sufficient quantity.

Dr. J. L. Ayma;-d.
7th Jan. 1903,
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Taking the composition of blasting gelatine as that given by me,
there is, however, sufficient oxygen from the nitro-glycerine to effect a com-
plete combustion of the elemicnts of the guncotton, therefore, theoretically
speaking, the gases produced in the explosion of blasting gelatine do not
differ materially, except in percentage, from those produced by the detona-
tion of nitro-glycerine itself, :

There can be no possible doubt whatever, that, given proper confine-
ment, and given proper couditions, blasting gelatine does behave itself in
practical use exactly as it does in theory. However, it is the practical use
where unusual conditions are introduced that we have to consider, and it
will be my endeavour to make clear to you how it is that frequently in
practice blasting gelatine and other nitro-glycerine componnds behavee quite
differently from what we are led to expect. This is practically an admis,
sion that, in mining, blasting gelatine does not do all that is claimed for it.

Varions conditions influence the results. There is first of all, and
perhaps most important of all, the question of the physical condition of the
explosive itself; sccondly, there it the question of tamping; thirdly, there
is the question of the detonator, and its proper insertion; fourthly, there is
the question of the fuse; and £{thly, there is the question of the resistance,
which means the surrounding rock.

A variation of any one of these in the wrong direction is apt to
cause an abnormal explosion, which miners call a “missfire,” and it is when
a missfire does occur that gases am» pradneed which are undoubtediy verv
injurious. Now the word “missfire” is a very wide ‘term, and embraces all
sorts of explosions, but in practice it means that instead of a complete detona-
tion, a partial explosion takes place, which in reality is a slower form of
combustion, and, as alrcady said, when it does take place, deleterious gases
may be produced. Of course, when I use the term “ missfire” I do mnot
include such cases as the defonator becomine senarated from the charge and
the charge, in consequence, failing to go off. That is really a missfire, but
the term as used here on the Rand has a wider application.

As far as T understand the terms of the reference, you are not con-
cerned with the causes which go to produce gases which might be injurious
to human beings, but I think all the same that a detailed examination of
these causes will assist us in forming conclusions. It will be conceded that,
given a theoretically perfect detonation of blasting gelatine, little fear need
be entertained that the gases produced will exercise any bad effect. True,
a certain amount of carhonie a7 is produced, but the quantity is small and
could not possibly do any harm. I mention this point specifically, because
T have both seen and heard it referred to here as the primary cause of all
the trouble. Of course, tha atmosphere of the working would certainly be
better without it, but medical men could soon learn from a few simple ex-
periments whether the quantity present after a blast and after sufficient time
was allowed to elapse was hurtful or not. This then is what we might call
case No. 1.

Now I do not forget that we are to deal with the matter from the
practical point of view, and I at once admit that under certain circumstances
the theoretical view referred to above is not borne out by practice. What
these circumstances are will be dealt with in detail presently, but in the
meantime it will suffica to state that the detonation is sometimes not as
perfect as it cught to be, and, as a consequence, certain quantities of other
gases are produced, which cannot be described as harmless. This we shall
call case No. 2.



MINUTES OF EVIDENCE. 37

From causes which generally could be avoided, it also happens that
cceasionally the explosive merely burns. This we can call case No. 3.

In No. 2, undoubtedly oxides of nitrogen arve produced together
with carbon monoxide and carbon dioxide. The other gases need not con-
cern us. The quantities produced will depend entirely on the circumstances
and no calenlation is possible, although it is possible to imitate the condi-
tions. Let it suffice to say that in the case of a soft shot, or a very Lad
detonation produced either by insufficient tamping, defective or weak
detonator, or one of the several other causes, or all combined, it is possible
to have very large quantities of both gases produced, and undoubtedly this
happens very frequently; more often, probably, than we know of.

In case No. 3, that is where the explosive merely burns, very con-
siderable quantities of the oxides of nitrogen are produced, together with
carbon monoxide.

For all practical purposges, therefore, we may consider classes 2 and
3 as producing much the sarae results, so it will not be necessary to vefer to
them separately.

I have thus Liiefly outlined what takes place in all three cases, and
it is for the medical man to say what influence these gases may have on
phthisis. Tortunately the influence of carbon monoxide and carbon dioxide
have been thoroughly investigated, but it is not so with the oxides of nitro-
gen.  Perhaps, therefore, you will pardon me if T put before you some
facts which have come under my own personal experience. I have had to
deal with many cases, and wone cnly within the past fortnight. T putin a
statement on this case by Dr. Wotherspoon, who has had some experience
in these matters. You will see he also details the symptoms. I kmow of
many other cases quite on a par, but T shall not refer to them in detail.

In dealing with witrie acid or mixture of nitric acid and sulphuric
acid, it happens very frequently that large quantities of nitrogen oxides
are produced, and a man sometimes inhales more than he bargains for. We
say he gets “gassed,” precisely what you say on the mines. In several of
the cases the man has died within 24 hours in great agony, but the curious
part is that for zeveral hours after being gassed the men suffer no particular
inconvenience, and all of a sudden they simply collapse. The symptoms
at the end are those of acute pneumonia, accompanied by a blue appearance
of the lips and skin.

Having thus disposed of this part of the subject, we shall next see -

what ave the other possibilities.

No doubt a large amount of gases is produced as the fuse burns,
but beyond being unpleasant and smoky, it is hardly possible to say they are
injurious to the svstem, as the quantity wf black powder contained in a coil
of fuse is really after all extremely small, and if we take into consideration
the gases produced from this amount of powder, they could not possibly of
themselvies exercise any baneful effect.

Then again, it is quite within the bounds of possibility that the
mercury of the detonator produces effects which have been so far undis-
covered. A No. 6 detonator, the size mostly used on these fields, containg
one gramme of fulminate of mercury, equivalent to about 10 to 12 grains of
metallic mercury. When detonation takes place, no doubt the mercury
exists in the atmosphere in its metallic form, but finally it must be resolved
into oxide. It isdifficult to imagine what influence such a small quantity
would have, but the point is worth moting.

One other point, and onc which could only happen in the case of a

Mr. W. Cullen.
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partial explosion, is the presence of nitro-glycerine vapour in the atmosphere
of the working. So far this has never been proved, indeed I hardly think
it has ever been thought of, but when we consider that in the case of cordite,
fired from a Maxim or from a large gun, nitro-glycerine in the form of
vapour is projected into the atmosphere, we can hardly wonder if under
certain circumstances it is also projected from the bore holes. Nitro
glycerine vapour, as far as T am aware, is not hurtful, but at the same time
the effects, which must be tolerably well known to all of you, are decidedly
unpleasant for the time being. Tt is possible that this may account for the
headache and heart-thumping often experienced by miners after a missfire.

Tt only remains for me to say a few words on the causes which bring
about these undesirable results, as it may be that legislation on some of the
points will help te minimise thei; occurrence.

In an earlier part of this statement I have referred to these causes
which T shall deal with under the five headings already given.

Firstly comes the explosive itself. Now it is very difficult to explain
to people who have no technical experience of the manufacture and storage
of nitro-glycerine explosives, how blasting gelatine, for instance, should
vary so much in effectiveness An impression seems to prevail that blasting
gelatine is the same all the world over, but this is really very far from being
the casc. There is a certain physical state of blasting gelatine which pro-
duecs the very bost recalts. This physieal state in practice means that the
explosive must be fresh for one thing, and must contain a minimum amount
of collodion cotton commensurate with non-exudation, for another. 'The
more collodion cotton ablasting gelatine contains the more apt it will be to
cause missfives, soft chots and trouble generally. On the other hand, the
less it contains the more freely will the blasting gelatine, even when not
properly treated, give results which approximate to those we are led to
expect from theory. All gelatinous nitro-glyeerine explosives, when freshly
made, are much more sensitive to detonation than when stored for some
time, and this is one advantage which local manufacture must of necessity
always have. No one has cver discovered the reason for this change, but
it is recognised by manufacturers, and is one of their greatest sources of
anxiety. It is quite impossible to tell from the appearance of blasting gela-
tine, for instance, when it will cause trouble and when it will not, and the
only real test is the practical one, ! T

This is a point on which it would be desirable to collect statistics.
The margin between good blasting gelatine and bad blasting gelatine, as
far as collodion cotton is eoncerned is an extremely small one, and only
caveful analysis would bring out the difference.

Next in importance comes the question of tamping, and I can only
say at this stage that it is one which receives too little attention. T am not
a practical miner, and therefore cannot advise on the point, but there is
nothing more certain than this, that if the tamping is carelessly done, the
resistance is not sufficient, and the explosive loses in effectiveness. Not only
s0, but the very gases which undoubtedly cause trouble are formed at the
game time. What these gases are I have already informed you.

We come now to the third point, that of detonator and its proper
insertion.

We shall take the detonator itself first of all.: On the whole I must
confess that the detonators supplied here, or, for that matter, anywhere else,
have reached a very high standard of perfection. Seldom indeed can one say
that a batch of detonators, as they leave the manufacturer at any rate, are
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bad. Naturally one does here and there come across detonators which have
not received their full charge of fulminate. In cases of this kind a partial
explosion is the result, with the attendant inconvenience. However, T am
convinced that the greater portion of the mishaps are due to quite other
causes. A frequent one lies at the miners’ own door, viz., his omitting to
remove all sawdust from tlic tabe, when only two things can happen. One
is that no explosion takes place at all, the other that it is a partial explosion.
If much sawdust is left, the former result is the more common, but that in-

troduces an aspeet of the use of explosives with which we have nothing to
do.

Detonators are extremely sensitive to damp, and a broken box is
often allowed to remain inplaces which are damp for too long a time. The
detonators themselves become damp—so damp that sometimes they go off
like a squib, and naturally the effect on the explosive could hardly be worse.
I have had detonators returned to me which could not be ignited by the fuse,
and therefore did not explode the charge, but which after drying were quite

satisfactory. The storage of detonators is, therefore, a most important point
to remeniber.

Generally speaking no fault can be found with the practice on these
fields of using No. 6 detonators, although I do know of people using No. 8,
under the impression that it is mere economical. No greater mistake could
be made. If the smaller detonators are good, or even the best possible, a
common result is that only a part of the charge goes off, but it may leave the
other part burning and vomitting out noxious gases. Therefore as a means
of aveiding anything in the way of a partial explosion it is always best and
most cconomical to use the strongest and best detonators.

The most important point of all in connection with the detonator,
however, Is its proper insertion, and on this point I cannot lay too much
emphasis. T firmly believe that failure to insert the detonator properly is
responsible for quite as much that is harmful as all the other causes com-
bined. Of course, I am only repeating what must already be familiar to all
of you, and will not therefore enlarge on the subject beyond stating that if
the ignition of the explosive is from the fuse at the side instead of from the
detonator an explosion instead of a detonation will as often result as not, and
this leads me on to consider the next point, viz., the fuse.

Now it is all very well for people who are not practical miners to say
and even to insist on the necessity for only imbedding one half of the detona-
tor into the cartridge, and by this means avoid spurting; but it is not so casy
to do so always—-as the light is never of the best. No doubt legislation would
help matters, for instance, in the matter of always using string, but there i3
fortunately another means at hand, viz., the use of a good quality of fuse.
Personally T cannot understand how cheap fuse is ever used at all—as the
risk run thereby is siraply terrible. If a good quality of fuse were always
used, i.e., a fuse that will not burst and spurt out sparks, thereby igniting
the charge prematurely —the pumber of accidents would be very sensibly
reduced, and the number of cases of gassing would be much less frequent.
This is a point on which I am convinced that legislation, and that of a most
stringent kind, is necessary, and in other mining centres this view is
gradually being given effect to. As a rule little attention is paid to the
storage of fuse, and if it is of good quality there is not much occasion to
bother about it. However, it does get damp occasionally, and in that condi-
tion it sraoulders instead of Inums, with the result that the detonator does not
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get a chance, and if the detonator does not do its work, the explosive can
hardly be expected to do so.

The last point of all is cne which T ean dismiss with a word, viz., the
resistance of the swrrounding rock. I have already pointed out that the
perfect detonation of blasting gelatine is, among other things, a' function
of resistance, and heve I would say that the harder the rock the more prefect
will be the resolution of the explosive into gases which theory leads us to
fexpect. When a nitro-glycerine explosive is detonated in the open, oxides
of nitrogen are always formed and can easily be detected by the smell, but
as the resistance is increased this diminishes .

1 have perhaps dealt at too great length with what I assume to be
the principal causes for the production of gases which are undoubtedly harm-
{ul to human beings, lnt it is no vse coming before you and admitting their
presence and formation without indicating the causes and pointing out the
remedies. I have purposely left the medical aspect of the question on one
side altogether, as medical men will, T assume, come to their own conclusions
when the facts are placed before them. I have confined myself in these
remarks to the case of blasting gelatine alone, but what I have said applies
at least to the other kinds of nitro-glycerine explosives used on these flelds.
Dynamite No. 1, or Guhr dynamite, being practically nitro-glycerine by
itself, contains an excess of oxygen, and on account of its porous mature
seldom fails to detonate perfectly under normal conditions. Gelignite and
dynamite IT. have just sufficient oxygen for their complete combustion, but
in spite of that they will hebave just like blasting gelatine if they are not
properly treated. Perhaps it occurs to you that I have laid too much blame
on fuses and detonators and left the explosive too much alome. Such was
really my intention, as 1 am convineed that in most cases of“gassing”one or
other of the circumstances which I have outlined has been responsible for
the result. No doubt explosive is often bad, and I have pointed out
minutely one yoint where it often fails. I could point out others, but as
they havie no Learing on the subject under consideration they were naturally
left alone,

Before closing T would say that if you are desirous of having experi-
ments conducted, or if you think it necessary to have facts instead of the
generalities in which T have inculged for the most part, T shall be very
pleased to assist you in carrying out the experiments or putting in the facts
of nitro-glycerine.

(The following paper was also put in by this Wwitress.)

NOTES ON A CASE OF BRONCHO-PNEUMONIA, FOLLOWING
THE INHALATION OF NITROUS ACID FUMES;
BY Dr. C. G. WOTHERSPOON,

T3, aged 34, 2 man of steady habits, good physique, and previous
good health, was adwmitted to the Modderfontein Hospital on 'Wednesday
orning, 23rd December, complaining of eough and pain in the chest. His
occupation is that of foreman in the nitro-glycerine nitrating house, which
position he has held for six years.

HISTORY.

On Monday evening, 21st December, at 7 o’clock, he was cleaning
out one of ihe nitro-glycerine {anks with water, and noticed some acid fumes
coming off; o this fact he paid little attention, having frequently
experienced in the past the same thing without suffering any injury. Ie
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then emptied in a bucket of water, which caused a greater formation of
{umes,

At the time he {elt nothing.

He went home to bed in his usual state of health, but at 2 a.m. on
Tuesday, 22nd December, seven hLours after the inhalation of the fumes, he
was seized with a violent fit of coughing, accompanied with great pain down
the front of the chest and in the left side, with profuse expectoration,
streaked with blood.

In the forenoon of this day (22nd December) he went to the chicf
laboratory chemist, who gave him a draught of liq. ammoniae and chloro-
form water. The draught was repeated in a few minutes. ITe again visited
the laboratory at five o’clock the same day, and was given a mixture con-
taining the same ingredients, with instructions to take eight drops in a glass
of water frequently. This he did eight times, and experienced great relief.

On Wednesday morning (238rd December) T was ealled to see him at
Lis rooms. His breathing was rapid, the face suffused, expectoration copious
and streaked with blood. Temperature 102.5. e was at once removed to
hospital.

On admission, a physical examination revealed very harsh breathing
over thie left Tung, in front and behind, accompanied by numerous whistling
rales, and sonorous rhonchi. Taterally, however, there were scattered arcas
whera the breath sounds were distinetly tubular with ringing rales, voeal
resonance was increased and thie dullness was marked. In the rightlung also
the breathing was harsh, with noisy accompaniments, but neith'er dullness
nor tubular breathing could be made out. In the afternoon (December
238rd) the state of the patient grew worse, the breathing was faster (40 per
minute), more oppressed, cyanosis of the face and finger tips was very
marked, the pulse was small but regular (100 per minute), oxygen was ad-
ministered for 15 minutes, but did not appear to improve the patient’s con-
dition. Brandy was ordered (half ounce) every two hours, and a diaphoretic
mixture of liq. am. acet. spirit acther nit. pot. citrate every four hours.
Calomel, 7 grains, was also administered.  That evening the temperature
dropped to 101 deg. F., respirations 36, pulse 100, but now much slower.
The brandy was stopped, and a mixture was given containing spirit terehinth
(8 drams), ovi vitellum wnum, misce

Spirit aether nit .. .. . oo 8 dus.
Spirit chlorof. . .. .. oo 2drs
Aqad .. . .. . .. 8oz

1 ov. every six hours.

The patient complained of a severe headache, which was relieved by
a draught of phenaoetin 20 gvs., tinet. of gelsemium 20 min., in two divided
doses. He slept well this night (Tucsday, December 23rd), and on Wednes-
day (December 24th) I saw hiwm in the morning. Temperature 100, pulse
72, respirations 28. The cough much casier and thic expectoration still pro-
fuse, but no longer blood stained. From now on patient made a speedy
recovery. On the following day (Thursday, 25th December) the tempera-
ture was 97.8 in the morning, 97.2 in the evening; pulse 56, respirations 20.

For the next five days, temperature was generally subnormal.

Friday, 26tk Decerber .. .. .. . A 97.8
L. 97.2

Saturday, 27th Decerber .. .. .. M. 97
E. 98.2

Mr, W. Cullen.
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Sunday, 28th Decewrdeer.. .. .. .. M. 98.2
: E. 98
Monday, 29th Decemiber.. .. .. .. M. 96.2

L. 97.4
Tuesday, 30th Deceraber. . .. .. .. M. 96
. E. 97.2

Patient was discharged {vom hespital, 2nd January.
NOTE.--6th JANUARY, 1903.

Patient has still a slight cough, with a small amount of expec-
toration. Examination reveals a few bronchitic rales over the left
base. In the right lung breathing is normal.

e is going back to work in two or three days.

279. Dr. Sausom: Do vou bring this case forward as a comnion
case after exposure to fmmes?—7Yes.

280, This history is merely a typical history of a great many similar
cases —Yes, .

281. Because looking at it apart {rom that there is
nothing in this history that does not presuppose the man might have had an
ordinary acute pneumonia and the symptoms seem much more acute on the
one side than on the other%—As a matter of fact, the man did not have pneu-
monia in any type or forra before.

282. But preumonia is a very rapid thing?—Quite so.

283. If this has followed in a great many cases of
exposure to fumes, it, of course, puts a different complexion on the matter,
but looking at it as a solitary case of a man exposed to these fumes, one
would naturally expeet symptoms to be the same on both sides, so that it is
not a particularly good ease to bring forward. T am not throwing any doubt
on it, but only wish to get at the value of the evidence?—The reason I
brought that case forward was because the case was under my own observa-
tion.

284, Can you give me an idea as to how many of these
cases you have had during the last twelve months, of bronchial pneumonia
following on the inhalation of nitrous acid fumes?—I know of four instances.

285.  Then you do mnot have many exposures to the
fumes?® -1t is a pure accident if it does happen, and it ought not to happen
if care is taken.

286. Would you say that 70 or 80 per cent. of the
cases of exposure to nitrous acid fumes in this way would probably get
pneumonia —I'vom what I have seen I should think that would be so.

287. The point I am driving at is, that if a man down
in a mine is exposed to nitrous acid fumes, not in any great quantity, but
simply in small quantities which would add to the irritation, whether the gas
would cause this disease. It has been proved over and over again that men
do suffer from silicosis independent of fumes, but it has been stated that
these fumes add to the frequency and rapidity of the trouble?—Yes.

288. If your report says that nitrous acid fumes increase
the irritation cause and troublein the lungs, it gives dust a greater chance to
operate —Yes, 1 should think so.

289. I should rather have asked you to take twelve
months when you were in full working order®—As I stated before, when a
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case of that kind does happen it is a pure accident, and it ought never to
happen.

290. Have you had to deal with dynamite factories before’—Ol yes.

291. In these factories have you had the same experi-
ence with regard to these acid fumes?—Yes, very frequently.

292, When these accidents happen, have the people ex-
posed to the fumes suffered very much in this way?—Yes, very much the

same as in this case I have put before you, only as a rule it is very much

worse, the main gymptoms being very much more aggravated and generally
ending fatally too.

293. Tf they inhaled the fumes you would expect them
to suffer?—Yes, but of course a good deal depends upon the quantity of
fumes inhaled. At the snme time as this man inhaled the fumes, two natives
also got a little, but they suffered very slightly and soon recovered.

294. The Chairman: You would not expect three persons to suffer
from the same symptomns if it was merely an ordinary case of pneumonia%—
No.

295, Dr. Hawarden: Have you known a man to have had more than
one attack®—No, T cannot say I have.

296. When men recover, do they get perfectly well or do they have
recurring attacksé—Not as far as I-know. '

297. The Chairman: T think we might go back to your main paper.
The greater portion of it tends to prove that the composition of the gases
resulting from explosions vary according to the treatment of the explosives?
—Quite so.

298. Theoretically nitro-glycerine explosives give off perfectly in-
nocuous gases, taking CO, as being innocuous?—7Yes, I mean in
that sense.

299. You lay down in your statement five prineipal
conditions, any one of which existing at the time of blasting causes nitrous
oxides to be given off. Do you know what nitrous oxides these are? Can
vou give me their chemical formulae?—Oh yes; although it is impossible to
say that any particular gas is produced, and it alone. The general idea is
that N'O. is produced, but irmmediately that comes into contact with the air
it oxidises into NO,, NO is perfectly colourless, but NO, is a reddish
gas.

300. In your opinion NO, is the gas that causes damage to
the persons inhaling it?—Undoubtedly.

301. You are of opinion that these gases do cause mischief to the
lung and are a secondary cause of miners’ phthisis?—T do, but T am merely
speaking as a mere outsider and give you my opinion.

302. For how many years have you been connected with explosive
factories’—For fourteen vears.

803. And during your fourteer years’ experience you have
come t> the conzlusion that these gases do injure the lungs?—Yes,
that is so, quite apart from miners’ phthisis.

304. You are of opinion it would assist miners’ phthisis?—Yes,
would aggravate the disease.

305.  Your opinion also is that, although theoretically the
gases produced by an explosion of nitro-glycerine are irmocucus
gases, yet frequently noxious gases are given off, and that in a great part is
due to the carelessness on the part of the miner, such as using damp detona-
tors, and to other causes?—Yes,

Mr. W. Cullen.
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306.  And also to bad explosives?—Yes.

307. You said you eould not tell the difference
between good and bad explosives 7—No, because the explosive may be very
old and it would give off these noxious gases.

308. Are you talking of insensitive explosives?—Yes.
’ 309.  IIow does an explosive bceome insensitive 7 —
It becomes insensitive very frequently through prolonged storage. That is
perhaps the primary cause. Anocther cause is defective manufacture. I think
T explained that by stating that i the amount of collodian cotton which gives
the substance gelatinuous exceeds a certain amount the explosive is
bound to become insensitive.

810. When the explosive is insensitive, is it morc lialle
to burn and not to detonate %-—It is less liable to detonate and to have
the same cffect you must use a sironger detonator.

311, ’And in your opinion in a six-foot hele charged
with such explosives, the Lotiom portion of the explosive would not explode
but would more probably decomrpose?—Quite so, and at any rate it would
not detonate.

312. In one place you talk iof a safety measure that should be en-
forced by having a string attached to the detonator. Do you think that
should be enforced by law?—Yes, decidedly.

313.  You think that if a detonator is properly inserted
and tied cesurely it would avoid spurting and make the explosion take
place properly?--Yes.

314, Do you think ikat ought to be enforeed hy law?
—TIt ought to be enforced ir come way, because it is an undoukted fact,
as I point out in this statement, that some shots do go off by spurting from
the fuse and not from ignition by the detonator, and that ean have only one
result. If the explosive Lurns instead of detonating, noxious gases are bound
to be produced.

815. You wish to state that tho less noxious 'umes given off by an
explosion the better the work is dene?—Decidedly.

316. And work is done more economically?—I think so.

317. 'And with less injury to the miner?—7Yes, that is my view.

318.  You therefore think that the less fumes cansed
by an explosion the better work will be done and the least injury will result
to the miner from the gases?-—Yes,

319. Mr. Drake: I would like to know if M» Cullen thinks the
workmen who are in contact with nitrous fumes are more subject to lung
dizease or disease of the rvespivatory organs than other workmen?—I cannot
speak as a medical man, but mferentially I should say so.

$20. Dr. Sansom: T take il this exposure to nitrous fumes, when it
dnes oceur, is purely accidental &--Yes.

821. My, Drake: T meant to ask whether your workmen, who are
subject to nitrous fumes, arc not so healthy as other workmen —I must say
that as a rule those workmen who are amongst acid fumes arc extremely
healthy.

Mr. Drake: That also is my expericnce of workmen amongst sulphuric
acid fumes.

My, Eric Weiskopf was called and examined.

322. The Chairman: You are chief laboratory chemst of the Dyna-
mite Tractory?—TYes.
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323. You have a statement to submit?—VYes.
The witness then submittel the following statement :—

I have Deen asked to give evidence before you on the kind and
amount of gases formed by the explosion of nitro-glycerine explosives, and
their effect on the human system.

Laboratory cxperiments prove and scientific considerations bear out
the fact that nitro-glycerine produces no noxious gases when completely ex-
ploded, not only so, but explosives scientifically built up from nitro-glycerine
with other ingredients behave in the same manner. It cannot be denied,
however, that in the practice of mining, carbon monoxide and nitrous oxides
may ba fermed under certain eircumstances.

Thie latter gases, throngh their irritating and cauterising effects on the
bronchial tubes, larynx, tissues, and especially the blood vessels of the lungs,
are apt to cause local inflammation, from which bronchitis, laryngitis, pneu-
monia and other more or less complicated pulmonary diseases arise.

The effects of “gassing”are mainly produced from these two gases,
therefore T shall discuss their influence at considerable length later on. To
serve our purpose it will be necessary to divide nitro-glycerine explosives into
two classes, viz.,

(a) Nitro-glycerine explosives with nitro-cellulose base: (Blasting
gelatine). o

(b) Nitro glveerine explesives with active absorbents as a base:—
(Dynamite 2 and gelignite).

The first kind ¢f explesive is not only simple in its composition but
also in its behaviour in exploding. Berthelot, Bickmann, ‘Abel and others
have carefully studied the praperties of pure nitro-glycerine and nitro
cottong, and all their experiments go to prove that neither of the above ex-
plosives produce nitrous oxides if exploded in a confined space. TFor all
practical purposes a weil rarmnmed bore hole may be considered as such, and
under these circumstances nobedy will deny that theoretical considerations
based on the above experiments will give us valuable information as to the
kind and even quantity of gases formed. ;

Tu the practice of mining we have further to consider the occurrences
of missfives, i.e., incomplete or partial decomposition of the explosive charge.
With regard to these, there are some experiments on record, which in imitat-
ing the condition of a missfire, give us the actual figures of the gases formed.

It wounld be certainly going too far to assume that all missfires take
place under the same conditions and with the same results, but the above
experiments are nevertheless very valuable as giving us an idea of the pro-
cesses taking place under conditions which are at least similar to missfires. In-
Imitating a missfive under its most favourable conditions, these experiments
give us further the maximum amount of noxious gases formed.

The foregoing serves, therefore, to show that practical experiments
on thie gpot alone could give us an absolutely correct idea as to the kind and
amount of gases forwed. Tt will, however, be of some assistance to the
medical 1nan in showing him approximately what he has to deal with.

T am fully aware of the fact, that what I am going to say in these
pages is by no means complete, but, if T may be allowed to offer an excuse,
T should like to say that a subject such as the one 1 am dealing with requires
a great deal of special study and many claborate experiments, all of which
take more time than T can spare

Tn treating now of the amount and kind of gases formed, I shall try
to confine myself as much as possible to the actual facts, but I shall also

Mr, E. Weiskopf
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illustrate in some instances the wethods by which T arrived at the final con-
clusion.

In accordance with the introductory remarks, I shall deal first with
the kind and arnount ¢f gases formed by the explosion of blasting gelatine
under normal conditions and under such as result in a missfire. Next I shall
deal with dynamites, and lastly give some of the effects of the noxious gases
on the human system.

AMOUNT AND KIND OF GASES FORMED BY TITE EXPLOSION
OF BLASTING GELATINT.

(a) Complete explosion in a confined space.

Blasting gelatine as made at Modderfontein at present consists of 92
=—93 per cent. of nitrc-glycerine and 7—S8 per cent. of collodion cotton.

Nitrc-zlyeerine itgelf decomposes when exploded completely, accord-
ing to the following equation:—-

2 G,H; (O NO,), = 6CO, + 5H,0 4 3N, 4+ O

(Nitro-Glycerine)  (carbonic acid) (water) (nitrogen) (oxygen).

Tt will be noticed that a surplus of oxygen is set free in the reaction.

Sarrau and Vieille have by many experiments verified the correctness
of this equation.

Collodion eotton of tie usnal percentage of 11.9—12 per cent. of
nitrogen, corresponds to the formulae C,, H,, (NO,H), O,,, and can thus
be regarded as a wixture of ccto nitric and ennea nitrie cellulose.

In exploding completely it will decompose as follows:—

20, H,, (NO,0H) ,0,, = 24CO0, 424 CO+ 4H,0 +27H,+9N,, ie,
two molecules of collodion cotton require 51 more atoms of oxygen to
make the complete explosion, also a total combustion. This equation
further shows that considerable quantities of carbon monoxide are
produced.

In the case of blasting gelatine, however, the surplus oxygen resulting
from the decomposition of the nitro-glycerine combines with the carbon
monoxide and hydrogen, sei free in the explosion of collodion cotton, and
thus no noxions gases are formed, provided there is ellouOh nitro-glycerine
to insure the complete comhmstion.

Caleulation, shows that a blasting gelatine which contains 8.84 per
cent. of collodion cotton and 91.66 per cent. of nitro-glycerine will give the
above results,

The reactions taking place are illustrated by the following equation:
51 C,H, (O NO,), -+ C,, H,, (NO,0H), O,, =177 CO, 143 H,0 -+ 87N,

(Nitro Glycerine) (Collodion Cotton) (Carbonic Acid) (Water) (Nitrogen)

A Dlasting gelatine with a maximum percentage of 7.2 collodion
cotton will, thercfore, if exploded under normal conditions, ploduce onlv
saturated gaseous compounds and some free oxygen.

Any blasting gelatine which dontains more than 8.34 per cent. of
collodion cotton will consequently produce carbon monoxide, the noxious
properties of which will t-¢ dealt with later. In order to avoid omplications,
and seeing that Modderfontein blasting gelatine corresponds very nearly to
the above, I shall use the equation just given for the purpose of calculating
the actual amount of gases produced.

One such blagting gelatine cartridge of the average weight of 250
grammes will give the following amounts of gaseous products :—

€0, (carbonic acid) 154.2 grammes = about 61.7 per cent. by
weight; H,O (water) 50.9 grammes = about 20.3 per cent. by weight;
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N (nitrogen) 44.9 grammes = about 18.0 per cent. by weight.
These quantities corvespond in a moist state at a temperature of 25
degrees C. (77 degrecs I\) at a depth of 200 m. (abput 219 yards) below
surface to 48 litres, or 1.69 cubic feet nitrogen, equals 27.48 vol. per cent.
and 103.5 litres, or 8.73 cubic feet carbonic acid, equals 12.52 vol. per cenr,

KIND AND AMOUNT OF GASES FORMED BY AN INCOMPLETE
OR PARTIAL EXPLOSION OI' BLASTING GELATINE.

I have already said that experiments prove that when nitro-glycerine
or collodion cotton are exploded under proper confinement no noxious gases
are produced, but if these explesives were simply to burn with a free escape
of gases (missfives), nitrie oxide, carbon monoxide, and nitrous vapours are
produced.

These experiments have further shewn that the freer the produects of
explosion can escape, the more incomplete is the combustion and the nearer
will their composition be to the cne given below. Sarrau and Veille have
ignited guncotton by means of a hot wire and allowed the gases to escape
frecly under a pressure very nearly the same as the atmosphere (conditions
similar to missfires) and obiained the following results:—

100 volumes of the gaseous products contained:

Nitrogen monoxide .. .. .. 24.7 volumes.
Carbon monexide .. .. .. 41.9 ’
Carbonic acid. . ve e 18.4 '
Hydrogen e e el 7.9 ”
Nitrogen.. .. .. .. .. 5.8 ’
Methan .. .. .. .. .. 1.3

b
The same authors submeitted nitro glycerine to similar experiments
and obtained:

Nitrogen monoxide .. .. .. 48.2 volumes,
Carbon monoxide .. .. .. 35.9 ”
Carbonic acid .. .. .. .. 12.7 '
Hydrogen.. .. .. .. .. 1.6 »
Nitrogen .. .. .. .. .. 1.3 ’
Methan .. .. .. .. .. 0.3

Tt will thus be seen that under unfavourable conditions the explosion
of these bodies may produce considerable amounts of noxious gases.

In practice, a mizsfire will geldom take place under such favourable
conditions as those under which the above experiments were carried out, and
we can therefore safely take the above figures as maximum quantities of
noxious gases which can possibly be formed,

Taking the above exjeriments as base, the amount of gases produced
by incomplete decomposition of one cartridge of blasting gelatine calculates
itself as follows:—

Litres. C. feet. Vol. per cent.

Nitrogen monoxide.. .. .. 8481 299  41.65

Carbon monoxide .. .. .. 66.90 2.36 32.87

Carbonic acid.. .. .. .. 44.24 1.56 21.73

Hydrogen .. .. .. .. 894 0.14 1.94

Nitrogen. .. .. .. .. 810 0.11 1.53

Methan. .. .. .. .. 0% 0.02 0.28

As reasoned before, these quantities will represent the maximum
amount of the products of an incomplete explosion.

Mr. I. Weiskopf.
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NITRO GLYCERINE EXPLOSIVES WITH ACTIVE ABSORBENTS.

With regard to this class of explosive, there are no experimental
results whatever obtainable, end in giving the kind and amount of gases pro-
duced we have to depend on theoretical considerations only.

Although the figures so obtained will not absolutely agree with the
practical results, they will still be near enough to be of some value to us.

As mentioned already, there are two explosives of the above class
which are used on the Rand at present, viz., dynamite No. 2 and gelignite.

The conswaption of dynamite No. 2 is comparatively small, and T
therefore do not think it necessary to consider it specially here. In the main,
everything which will be said ahout gelignite later on applies also to this
explosive,

GELIGNITE.

TFrom the composition of this explosive a chemical equation for its
decomposition ean be calculated which will very nearly correspond to actual
results. In giving you this equation I might mention that I have rounded
some of the figures in a way as to simplify the caleulations as much as
possible, without, Lowever, interfering too much with the accuracy of the
final results.

As thiere are no experimental figures to guide me, I had considerable
difficulties in properly distributing the available oxygen, but considering the
law of chemical affinity, T have even allowed for greater quantities of carbon
monoxides than are probably being formed.

The chemical formulae of our gelignite, calculated from its composi-
tion, is represented by the following bodies:—

480 C, H, (O NO,),—Nitro-glycerine.

21 G,, H,, (NO, OH), O,;—Collodion cotton.
286 Na NO,- Sodium nitrate.
102 G, H,, 0,—Cellulose.

The products of decomposition will be:
143 Na, CO,—Sodium carbonate.
1644 H, O—Water.
825 H—Hydrogen.
512 CO-—Carkon monoxide.
1900 CO,—Carbonic acid.
1915 N—Nitrogen.
The gascous products preduced by one cartridge of 17 gelignite
(averago weight 250 grammes) will amount to:— '
Hydrogen.. .. .. 17.3 litres equals 0.61 cubic feet.
Carbon monosxide . ., 18.0 » 0.64 ”

C'arbonic acid .. .. 871 ’ 3.07 ”
Nitrogen .. .. .. 411 ' 1.45 ’

i.e., the gases produced are: «
Hydrogen .. .. .. .. .. 10.6 vol. per cent.
C'arbon monoxide .. .. .. ..o 1100,
Carbonie acid .. .. .. .. .. B32
Nitrogen.. .. .. .. .. .. 252 ’

Tt might be interesting to give here by way of comparison the per-
centage of gases formed Ly thie explosion of ordinary blasting powder (black
powder), Tt will show us clearly the great advantage nitro-glycerine explo-
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sives Liave also In this respect over the old blasting powder.  Sarrau and
Veille found the gases to be of the following composition:—

Carbonic acid .. .. .. .. .. 49.4 vol. per cent.

Carbon monoxide .. .. .. .. 20.5 5
Hydrogen. . e .. 2.0—14
Methan .. .. . .. 0.3—14

»

Sulphuretted hydrogen .. .. 7.0—5.5
Nitrogen oxydul .. .. .. .. 213

»

»

PARTIAL OR INCCMPLETE EXPLOSION OF GELIGNITE.

T'rom the nature of this explosive it is evident that missfires will pro-

duce much more noxious goses than, for instance, blasting gelatine under the
same circumstances.

As T do not kuow of any experiments which might guide me in giving
you figurcs which correspond to practical results, I shall have to give you the
theoretical maximum of noxiour gases which possibly could be formed. For
this purpose I chall assume that all the available nitrogen is given off as
nitrogen 1nonoxide, while the whole of the carbon is assumed to produce
carbon monoxide. This is neither theoretically nor practically quite correct,
but under the circumstances it is the only method to arrive at a result. One
cartridge of gelignite would thus produce: ;

&3.6 litres, equal to 2.95 cubic feet nitrogen monoxide.

111.7 " 2.94 o carbon monoxide.

We have scen up to now that a complete explosion in the case of
properly constructed blasting gelatine forms no deleterious gases whatever,
but that in cases of missfires considerable amounts of nitrous oxide and carbon
monoxide are formed.

The figures given are no doubt, of practical value, as they are based
on experiments carried out under actual conditions.

This applies to gelignite in a somewhat modified way only.

Although I myself feel confident that the process of decomposition
as given above will very ncarly agree with the actual reactions taking place,
I should nct like to give @ definite opinion without having proofs from
practical experiments.

So much, however, is certain:  TFirstly, there is a small amount of
carbon monoxide formed cven at a complete explosion ; and secondly, the
amount of deleterious gases forned by incomplete decomposition exceeds by
far the quantity produecd Ly blasting gelatine under similar conditions.

In dealing now with the effects of these gases on the human system,
I shall, as rauch as possible, confine myself to the theoretical aspect of the
question, and leave it 1o the medical man to draw his own conclusions.

Some of the gases formed by incomplete decomposition in special,
have a poisonous effect on the human system through being absorbed into
the blood through the pulmenary membranes. Others, however, operate as
negative sgents, Le., simply Ly cxeluding oxygen. To the latter belong the
products of a complete explosion of blasting gelatine in general, and carbon
dioxide, hydrogen and nitrogen in special.

A person exposed to either of thle above gases will die from the do-
privation of oxygen under the symptoms of ordinary suffocation. As the
opinions with regard to carbonic acid may be divided, I give here a few
remarks which might be of some interest.

Tt is true that carbenic acid penetrates into the lungs, and is absorbed
and cireulated by the Dlcod. Tt combines with the oxyhaemoglobine of tho
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blood, but this compound is not at all stable, but gives off the carbomic acid
if in circulating through the lungs it comes into contact with inhaled oxygen
(air). The gasis further not irritant by any means, as might be taken from
the statement that Berzelius recommends a mixture of air and 5 per cent.
of itin the treatment of consumption (Man. of M.J., A. 8. Taylor, p. 465.)

Demargnay says that one part of carbonie acid (25 per cent.) and
three parts of air produced i a man but slight discomfort after being
breathed for some time, (Chem. News, Aug. 4, 1865.)

It is further generally believed that ecarbonic acid, being a gas much
heavier than air, collects on the lower part of the respective locality. This
is, however, not true. Carbonic acid and air mix readily on contact in all
proportions, and in our cwn specific case, where quantities of heated CO,
are, so to say, thrown into the air, it will quickly diffuse itself throughout
the whole roomm.

Returning now to the subject of poisonous gases, there are two which
we shall bave to consider, viz, carbon monoxide and nitrous oxide.

Owing to the fact that these bodies are in a finely divided state of
vapour, and that in the air cells of the lungs they meet at once with a large

absorbing surfacs, and thus instantly enter the blood, their effects are very
rapid and strongly marked.

Both gases combine with the oxyhaemoglobine of the blood. The
haernoglobine thus loses its valuable property of transmitting the oxygen of
the inhaled air to the system, and death resulting from suffocation due to
the arrest of the internal respiration will be the consequence if a sufficient
quantity of haemoglobine is fixed.

In the exse of nitrous exides, we, however, must not neglect their
cauterising proverties, and, as T €hall show later on, a great number of deaths
have resulted from this specific cause.

Carbon monoxide, although a noxious gas, cannot at the same time
be called an frritant. It is indeed due to this latter fact that carbon mon-
oxide is so well {eared, as there is nothing to indicate its presence in the air.

All cases of polsoning by coal vapours, water gas, ete., are due to the
presence of sometimes very small quantities of carbon monoxide and its
specific action is so well known that I need not comment on it here. Its com--
pound with haemoglobine is a stalle body, and only dissociates very slowly
when circulating through the lungs. The combination of carbon monoxide
takes place progressively with each respiration made in an atmosphere con-
taminated with the gas. The action is strictly cumulative, so that the
duration of the exposure as well as the amount of the gas present has to be
taken into account when considering the effects likely to be produced by a
given admixture. (Encyclopaedia Medica, p. 823.)

The civenmstances connected with the death of M. Zola are very
interesting in this respect.

As can be taken from the evidence. (British Medical Journal, Oct.
4, 1902.) Madame Zola escaped although she had breathed the poisonous
air longer than her husband, who kad got up during the night and was found
lying dead in the middle of the room.

It is supposed that the air contained only a very small percentage of
carbon monoxide, and that this and the time of exposure wene not sufficient
to fix all the haemoglobine of their blood. The slight exertion in getting up
was probably the cause of 3l Zola’s death.

From this and many other cases, and taking the chlemical action of
the gas into consideration, I should say that a patient after he has been
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reseued from the inlinlaticn of such polsonous air, and after feeling compara-
tively well, his complet> recovery will be a question of time only, and no
relapse need be feared.

Not so in ‘ase of poisoning with nitrous oxides. Their cauterising

effects on the larynx, the air passages, and, after inhalation, on the tissues
and blood vessels of the lungs, prove much more dangerous than its com-
bining with the haemoglobine. They have, furthermore, a distinct accumu-
lative action, ie., their effects continue even after the person has ceased to
breathe them. In fact, these effects ave in most of the cases only noticeable
after considerable time has elapsed. In the chemical industry, poisoning by
nitrous oxides is a not unfrequent occurrence. Although these gases originate
from another source (chiefly fuming nitric acid, or mixtures of strong nitric
and sulphurie acid) they are chemically identical and their action on the
human system must be the same.

It will have been noticed that partial decomposition of explosives
produces nitrogen monoxide. This gas oxodises immediately if in contact

~with oxygen (air) and forms the well known red fumes (nitrogen peroxide),
which in turn are 1eadily absorbed by water, giving nitrous acid.

To this formation of nitrous acid the action of the nitrous gases are
due, and to illustrate their effects T cannot do better than quote a very marked
case from Taylor’s Manual of Jurisprudence, p. 75.

“Tn 1854, Mr. Haywood, an analytical chemist, of Sheffield, lost his
life under the following civerunstances:—He was pouring a mixture of nitrie
and sulphuric acids from a carhoy, containing about sixty pounds, when by
sore accident the vessel was broken.  For a few minutes he inhaled the
fumes of the mixed acids (nitrogen peroxide) but it does not appear that any
of the liquid fell over him. He was seen by a medical man, and complained
merely of some cuts about his hands. He coughed violently. In three
hours more there was a difficulty in breathing, with increase of the cough.
There was a sense of tightness at the lower part of the throat, and the pulse
was hard. At times, he said he could scarcely breathe. He died eleven
hours after the aceident. On inspection. there was congestion of the wind-
pipe and bronehial tubes, with effusion of blood in the latter. The heart
was flaceid and contained but little blood, and the lining membrane of the
heart and aorta was inflamed. The blood gave a slightly acid reaction to
test paper.”

This and many cther similar cases leave no doubt that the action of
the above gases arc most deadly in their effects.

In a mixture of poisonous gases, which contain nitrous oxides in any-
thing like a quantity, the most dangerous effects will in all probability be
due to the latter. A post-mortem examination might even prove clearly the
presence of carbon rionoxide in the blood of the vietim, but still death might
have been caused by tlie action of nitrous oxides.

With this, [ lring these few remarks which I took the liberty to
bring before you to a close, ind T sinderely trust they will help you in clearing
up the problems before you.

Head Laboratory,
Dynamite Factory,
Sth January, 1903, (Sgd.) C. WEISKOPF.

824, The Chairman: In your paper you lay pariicular stress on tha
two gases met with underground due to explosions, viz., carbon monoxides
and nitrous oxides?-~Yes,

Mr, E. Weiskopf.
7th Jan. 1908,
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325. These gases are injurious to the miner?— Yes.
326. Do you agree with Mr. Cullen that the chemical formula of
this nitrous oxide is NO?%—VYes.

827. And that on contact with the air it oxodises into
NO, —Yes.

328. You deal here with the gases given off by Lurning explocives?
—Yes ’

-

329. Have you any experience of persons who have been in con-
tact with that gas and its results?—Only in cases such os those mentionel
by Mr. Cullen. The gases produced on thise occasiors are identieal with
the nitrous fumes given off at incomplete explosions.

330. You have not come in contact wfth any such gases as
mentioned here, NO and NO,. These would be the same gases as those
given off in your own factory?—Yes. I have not come in contact with any
cases of people who have suffered from breathing such gases when undci-
ground.

381. On page 9 you make a statement that carbonic
acid gas nsually mixes with the atmosphere and is not found in large quantities
separated fror the rest of the atieosphere—No, except in cases where carbon
dioxide penetrates from crevices in the ground.

332, I would point out that in a mine it is wusual
to find it accumulated in the sides of levels and drives?—That would be the
case where more carbon dioxide penetrates from the ground than is mixed
with the air by diffusion.

333. You mean that CO, given off from these explosives
mixes with the air and does not settle?—It must mix with the air

334, Dr. Sansom: At the bottom of page 9 of your statenient you
say “it is further generaily Liclieved that carbonic acid being a gas much
heavier than air collects on the lower part of the respective localitics. This
is, however, not true”. How can you explain CO, at the bottom of
a well?—The CO, there is formed at the bottom of the well and the
air is quite undisturbed.

835. The question of disturbance does mnot matter if
it diffuses %—But there is always new carbonic acid gas being formed. There
is a very well known case, the celebrated grotto in Naples, where
CO, is formed in a cave and, although CO, diffuses at the top of
the cave, there is always sufficient near the floor.

336. Mr. Weldon will confirm what I say, that if you
take an ordinary drive in a mine there is a good deal of CO, in a
hole in that drive, and yet the air in it is disturbed a good deal ?—
Then CO, must come from the ground itself.

337. We do not find that in mines out here?—Then I cannot
explain it otherwise.

338. The Chairman: Your experience with regard to this gas is
confined to the Dynamite Factory and does not apply to the mines?—That
is sc.

339. Do you corroborate all Mr, Cullen has said?%—Yes.

340. Are the views he expressed your views?—VYes. As to the
action of nitrous oxide T would like to say this action is really due to the
formation of HNQO,. The course would be the following. Nitrous
oxide is given off by the incomplete explosion of the explosives
Then nitrous oxide on contact with the air oxidizes to NO, and NO,
again, if in contact with any water or moisture, becomes HNO,.
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341.  Any moisture in the lung %—Yes, any moistuve will
form HNO,, and to its cauterising effects I consider all the effects of
the gas on the air tubes or hronchial tubes arve due.

342. Dr. Sansom: As to this cauterisation, is this from reports you
have read or something which you have actually seen?—I do not know
which cauterisation you mean. D you refer to cauterisation contracted
underground or such as mentioned by Mr. Cullen?

343. You refer to the cauterising cffects on the bronchial
tubes on the first page?—1 have studied the thing very specially, and T have
read a good deal of ¢landard literature, and on page 12 T give a case from
Taylor’s Manual of Jurisprudence, and I could give many such cases.

344, Tt mercly mentions congestion of the windpips and
bronchial tubes, with cflusion of blood in the latter. You could hardly
call that cauterisation. In nine cases out of ten you will find that men who
die from any interfercnce with the respiratory organs will have a certain
amount of inflamination and congestion. There is no proof of cauterisation?
—Chemically, an acid is firmed, and any acid in contact with organie
maiter will cauterise it.

845. Not necessarily. What about citric acid?—That is a weak
acid.

846. But dilute Liydrochloric acid has no cauterising cffect?-—That
is a much weaker acid than nitrie acid.

347. I have not seen any particulars of a post-mortemn
showing any cauterising action on these parts. I would like to get at your
reasons for saying g0%-One of my reasons is, in cases of poisoning with
nitrous oxides, the efiects always come out a long time after the fumes have
been inhaled.

348. 'That does mnot prove its cauterisation?—These effects are
strongly marked after some time has elapsed, and it appears that there is
something in thie system which irritates, and the only body that can be in
tlic system is nitrous acid. -

849. Here yon also say that 100 volumes of the gaseous
products contain nitrogen monoxide, 24.7; and carbon monoxide, 41.9. Is
that earbon monoxide very dangerous?—No, I don’t consider that the in-
halation of carbon moroxide has a very serious result on people if they inhale
it for a short time, except through its combining with the themoglobine.

350. The effect is not necessarily immediate?—1 think tha effeets
are accumulative. -

351, TMave you had much experience of people éxposed
to Tumes?—You will find that & great many people will die some hours after
exposure to fumes of corbon monoxide. Here you have nitrogen monoxide
24.7, and you have a very much greater proportion of earbon monoxide.

351a. I would like to get a clear idea of the two things:
I would like to know on what ground you state that you eliminate
the one and hold to the other?—I do not eliminate the one, as
both are present, but I consider the nitrous oxides more dangerous.

352. The Chaiyman: Is this evidence from your own experience ¢
—No, this is gqnoted from exyperiments which have been made and are given
in standard works.

853. Dr. Sansom: I think it is generally accepted that there is a
very large proportion of carlion monoxide given off in missfires?—Yes, but
there are really the two things we have to consider.

854. The Chairman: "I heac quotations ave very interesting to have,
but I think your own evidence is confined to that which has taken place at

Mr. E. Weiskopf.
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ke dynamite works and not on the mines%—That is so, and T agree that the
whole of my evidence is froin a theoretical point of view.
Dr. Sansom: I only wanted to get your data.

Dr. Robert Gow Ralston was called and examined.

855. The Chairman: You are Dr. Ralston, T.R.C.S., Tugland,
M.B, C.M,, and L.R.C.P.2—Yes.

356. Have you had any knowledge lately of this Ciscase?
-~I am not a mining doctor, but I have had a certain amount of
experience in the Lospiial of the cases brought there, more particularly the
pathological aspect of the diseasc.

857. Since what time?—Since nine months ago. !

858. Have you studied this disease in its earlier stages?—No, T havo
enly studied the eases that came into the hospital, and thess are generally
had cages. :

359. Do you mean advanced cases?—Yes.

860. Dr. Sansom: ITow long have you been here?—I Ha~e been
nine months in practice in Johannesburg.

361. TIs that the full length of time you havs been
able to devote to any oliservations on this subject?—Yes, on miners’ phthisis;
but not on gilicosis. T have studied silicosis in England.

862. Since, thezefore, you have made post-mortems you must ke
¢hle to make a eomparison?—-Yes. ‘

863. What is the resuls %I think that silicosis aad the
miners’ phthisis here are identical.

8364. Would you call this dizease a chronic interstitial filrosis?
—Yes. T think there is very considerable doubt in a number of cases and
that there must be an element of tubercle, and probably some of the miners
coming to thie Rand have shready got.it.

365. Supposing these people, who have a certain amount
of tubercle, had not been exposed to this, do you think they would
have developed silicosis?—I think they would develop fibrosis, but if you
mean by silicosis a lung which shows particles of dust, then I do not think
$0.

366. That is the point; T specially state silicosis?—Then certainly
rot. - - o

867. Thercfore these people would probably, in the ordinary course
of events, have lived longer if not exposed to the dust?—Decidedly.

868. Do you think many come here to this country
because their lungs arve scmewhat affected, and hoping to live longer by
coming here, or becanse they are miners already and have already contracted
the disease befove they eame here?—T think the latter veason is the true one.
They have probably been mining in England and contracted the discase
there. L

369. In making post-mortems do you find the glands
particularly choked with dvst?--If you mean the bronchial glands, yes.
The glands round the bronchial tubes are distinetly enlarged and you can
actually map them cut quite um]y from the substance of the lTung. They
are quite fibroid and dene.

870. I have asked this question because I wish to have
the matter cleaved up. Ilave you ever heard of any other form of lung
disease where such a post1nortem condition, as you have deseribed, is found?
-——No, I do not think so, I have never heard of one.
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871. Have you read the Ieport of the Transvaal Medical SOCICt}'c Dr.

—Yes, SR o

372. You saw that they found a good deal of silica?—Yes.

873. Do you believe that it is likely to be accurate?—
Oh ycs, undoubtedly. You can feel it in cutting the lung. :

374. TUnless inhaled, iz there any means of accounting
{or the presence of siiiea in the lung?—No, as there is no such deposit occur-
ring in the body.

375. You blave heard what these gentlemen have said
about gases. 1In the course off your experience have you seen anybody
suflering from being poisoned by irritating gases?—The only case I ever
had anything to do with was when I was a student in Edinburgh and Sir
Henry Littlejohn had one case there of two children poisoned by nitrous
fures from nitrie acid, and in that case thie post-mortem showed, I should
not say cauterisation of the lung, but the parts showed acute congestion the
whole way through, and, undoubtedly, if they had lived acute bronchial
pueumonia would have developed.

376, Supposing you took an ordinary person exposed to
irritating gases, what would you expect io be the result?—If you did
not get acute pneumonia right off, I think you would probably get acute
bronchitis. ,

377. Do you think a gas sufficiently irritating to causs
acute bronchitis would get through the larynx?—I think it would.

378. Would you expect ti find more effects further down,
because you would have the much finer structure lower down and less
fumes would effect the epithelium %—Yes, it is more delicate.

879, You wre inclined to believa that, if miners are
exposed continually to an acid irritating gas plus the dust, the protecting
lining of epithelium is likely to be destroyed, and that would increase the
chances of the disease?--Yes, tui I cannot believe that gases have anything
to do with the production of the actual fibrosis.

380, Then supposing there was no dust, do you think
gag alone would do it?—No.

J 3881. Have you ever heard or read of gases producing
such conditions?---No.

382. What port do you think carbon dioxide and general
want of sanitation in the mines would play in this matter?—There
is a certain amount of truth in the fact that if you had carbon dioxide circu-
lating in the mines there would be a tendency to fibrosis. 1 do mot say it
would produce it, but the venous condition of the blood would probably
predispose to it,

383. Will you give me an example of that %—I could

give you an cxample in the Swedish method of treating joints. If you take
a tubercular joint and tie an elastic band wver the limb, and keep up that
pressurd you will produce a distinet fibrosis.  That is proved micro-
scopally and otherwise. I do not say that CO, does produce this
fibrosis, because I do not think it could be proved.

384 1If a miner is breathing say 0,CO, just beyond the limit
of respiratory impurity then the probability is that his puhnonary venous
sympton has a tendancy to be engorged ?—7Yes.

885. And that is more likely to be the casethan if breathing O, or O,
—Yeg, T think so. :

386.  You have mot seen many ecases until considerably

R. G. Ralslon.
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advanced?~—No, T think 1 have only seen one that came on within six
1a0nths,

387. You do not happen to know the occupation in the mines of all
the miners you have made post-mortems on?—No, it is very difficult to gt
that, as they arve hospital cases.

388. Dr. Hawarden: Do you find evidences of tubercle in many of
thie postanortems?— I do not think any more than 25 per cent., but that is
{from a very limited number, and I do not think it wise to draw conclusions

389. The Chairman: Out of how many?—I could not exactly say,
as I made post-mortems seme considerable time before there was any talk of a
Government Commission to inquire into thie matter or anything of the sort.

890. Dr. Sansom: A large numler of these people have beun
dwellers in cities?- - Yes.

391. And you, as well as I, know that in such cases
you find people with evidences of tubercle. Do you think that goes for
very much on the whole?—1 think it does to this extent, that I do not think
it would be very prevalent ciherwise. I think tubercle must have something
to do with the extreme prevalence of the disease.

392. Was the iubercle active?—It is very easily distinguishzd from
an crdinary fibrosis, - -

893. You say you had something to do with silicosis in
England %—Yes.

394. 'What was 3our impression about the presence of
tubercle there —I have very mixed ideas as to whether tubercle is
primary ov secondary, and 1 think that the conclusion to which the Royal
Commission in England came to on that point was that it was secondary.

395. Even if these people had tubercle, they would
live very much longer if they did not work in a dangerous trade?—Yes, and
in a dangerous trade there would be all the more danger, of course, if they
already have tukercle.

396, That is a rik they must take when they come
here, and is not exactly ovr Lusiness, which is to enquire into the cause and
to suggest means of prevention?—I have here this book on Rontgen rays.
The best test as to this disease is an examination by means of the X rays,
but you cannot photograph them satisfactorily beeause the Iung is con-
tinually moving, and wkile you can examine the parts on a screen and see
the areas affected quite clearly, yel in taking a photograph with an exposure
of 20 or 30 minutes you cnly get a blurred image. I had one negative
whicl did show tie sreas affccted, but unfortunately it got broken. It is
Williams® book.

' 397. Supposing a man suffering from silicosis is exposed
to X rays, do you -mean you could declare whether he was suffering
from the disease or not?—You could.

398. Could you say when it is absent and when it is
present—Yes, vou cam.

399. At what stage %—More than cne man T examined
was stated not to have the disease at all. One man was examined by two
doctors, so it was at an earlior slage than a medical man could tell.

400, How long had this man been working?—Five years.

401, In this country?—Yes.

402. On rock drills?—Yes.

403, The Chaizman: It has been stated here that rock drillers who
have been working for some twe years have already got the initial stage of
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the disease. May I ask whether you could, by means of the Rontgen rays, Dr. R. G. Ralston
detect it at that time?—IX think if there was any sign whatever in the lung
you could tell any fibrosis. You see, in X raying the lung you can always get
an outline of the ribg, and the spaces between are very clear. In the
ordinary chest you can see it very well, and immediately you get any of
this condition in the lung you can distinctly see the area in the lung sub-
stance that is affected. This I have seen repeatedly. I had one case where
a man had worked for threc months on rock drills altogether, and at the
time he came to me he had a patch in the pleura cavity. I decided to oporate
on him, and got down to a bit of miners’ phthisis which he had developed in
these three months. I had previously X rayed the man and seen that patch,
and at that time I believed it was a tumour, but I did not think he had had
enough exposure to the dust to develop the disease.

404, May T ask as a layman whether you can tell the
difference between interstitial fibrosis of the lung, which may be caused
by silicosis, and a case where you may get a fibroid breaking down of the
lung without any dust at all’—Yes, you can.

405. It is a form of consumption?—Yes.

406, Can you tell in that cass that it may bhave
been present previous to his working nnderground—You can only tell that
there is chronic [inflammatory area in the lung.

407. Which might have been there before the maa went
underground —Yes, it might have been.

408. Dr. Sanscm: In tuberevlosis you would see the shadow round
the cavity %—-No, it is the aciuval consolidated areas.

Dr. Sansom: He would have definite clinical symptoms of
tuberculosis, while in this unfortunate disease the clinical symptoms are so
vague that there is nothing to guide one at all, so the fact of gettng an X
ray shadow showing filrosis would presuppose it to be a case of silicosis.

The Chairman : I was talking of the particular case where you
mentioned the man had been working for three months.

Dr. Sansom: That is my point. Supposing it was a tubercular case,
he would have clinical symptoms, while in this disease we are investigating
we do not get early elinical symptoms.

409, The Chawrman: You are convinced that the man you referred
to had contracted miners’ lung?—So far as you can tell from an examina-
tion, the appearance of the lung was exactly that of miners’ phthisis, but
this man had the most typical of all symptoms, dry pleurisy, probably one
of the most usual and most common signs found.

410, Then with this X ray apparatas you would discover
that, in cases of consumption and miner’s phthisis, exactly the same
parts are affected, but in the case of consumption you would have other
evidence to prove that it was consumption. Am I right?—Yes.

411, Tt seems to be the clinical history that if a man
leaves his work he goes down very quickly?-—Yies, and I have had no
evidence to show so far that the disease once started is ever arrested.

7th Jan. 1903..
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FOURTH DAY,

CHAMBER OF MINES, JOHANNESBURG.

Wednesday, 4th February, 1903,

PRESENT :(—

~ Mr. H. WELDON, (Chairman).

Dr. C. L. SANsou, Dr. S. HAWARDEN.
Mr. Francis DrAKE, Mg. R. M. CarLIN,
Mg. J. R. WiLLIaMS, Mr. E. PErrOW,

Dr. CHARLES PORTER, Dr. W. F. Davigs,

Mr. J. Harry Jomns,

MR. J. STRATFORD, Secrefary.

Dr. Edward Alfred Miller, District Surgeon,Boksburg,Was called
and examined,

412. The Chairman: Have you & written statement to present
to the Commission?—I have not.

413. T believe that your evidence will be, chiefly, in regard
to the gases met within the Mines?—Well, partly; but I should
like also to give evidence with regard to the prevalence of Miners’
Phthisis. v 7 .
: 414, 'Will you make a short statement?—Yes. I was Medical
Officer to two lead Mines for nearly ten years at home, the great
Laxey and Snaefeld Mines where rock drilling was carried out in
practically the same manner as in the Mines here and, during the
whole ten years, I never saw a case of Miners’ Phthisis such asThave
heard described in this country. I have also seen many- Rand
miners, who went there from the Isle of Man and have worked here
for years. They returned to the Isle of Man and many of them re-
turned to die; but in my opinion they simply died of ordinary

‘tubercular disease of the lungs and I have never seen one case of

Miners’ Phthisis such as T have heard described here. Tubercular disease
of the lungs was a most prevalent complaint in the Isle of Man, not
only amongst the miners but amongst their daughters, brothers and
sisters.

415. The Chairman: I believe, the inhabitants of the Isle of
Man are closely related and intermarried ?—They are.

416. 'With regard to the conditions that prevail in the Great
Laxey and Snaefeld Lead Mines, I think the miners there use very
few rock drills?—There are a great number in the Great Laxey
Mine. I have known men work them for ten years, who have been
working a long time before that at rock drills.

417. 1 do not know the District itself very well, but I do not
think that the miners do any rising by means of rock drills?—Oh
yes, they do.

418. Have they been accustomed to doing that 7—Yes, as a rule.
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419. Have you any idea of what proportion of drills were used
in rising?—I could not tell you that.

420. That is rather important is it not?—VYes, it is.

421. Because, it the driving is confined to wet holes, then
you have not the dust?—Well, the mines I have seen have as much
dust as any of the mines here.

422, Dr. Sansom : Did you make many post mortems?—I never
made any but the cases I referred to had all the ordinary symptoms
and death was simply due to tuberculosis.

423. You do not belicve it might have been Miners’ Phthisis 72—
I think not. The disease described to me here as Miners’ Phthisis,
I do not think any competent medical man could mistake.

424, Have you secn any case?—I have made a post mortem
on one case.

425. 1t is rather difficult therefore for you to make a com-
parison ?—1 do not know about that. This Miners’ Phthisis is totally
different, and any competent doctor should know what is tubercu-
losis and what not.

426. How do you get over the fact that the death rate amongst
miners dealing with hard rock and so forth is very much greater
than amongst other miners?7—I believe it has a good deal to do
with dust.

427. The account given by the Inspector of Mines clearly
proves that there is a fibroid thickening of the lung and a great deal
of silica?—But I want to see these cases.

428. So you really cannot speak with authority ?—No, because
I have not seen one of these cases. If you show me a case, I am
open to conviction.

429. Dr. Davies: Did you make any post mortem examinations
on the cases of tubercular disease of the lungs which you saw at
home?—No, but there was no doubt about it.

430. Supposing that there was a case of a miner who had a
tubercular lung, would you be able to say from clinical examination
that it was not Miners’ Phthisis ?—Certainly not.

431. Are you willing to admit that these people may have
had fibrosis of the lung as well 7—I admit that.

432. Are you able to say that there was no fibrosis of the
lung, in the cases you saw?—No, only they ran the same clinica l
course as a girl who had never been down a mine in her life.

433. Would not an ordinary case of fibroid phthisis on which
tubercular was superimposed run the same course ?—I do not know
but I think not. I am not in a position to say.

434 You know perfectly well yourself from your medical
knowledge what we mean here by a “Miner’s lung”?—I do.

435. That is fibrosis of the lungs ?¥—Yes.

436. If a man has chronic fibrosis of the lung and tuberculo-
sis engrafted on it do you consider he would run a different course
to a man who had ordinary phthisis 7—Perhaps not.

437. Therefore you are not able to say that the cases of
tuberculosis with which you were connected at home did not
have fibrosis of the lung as well?—There were clinical symptoms
such as you would have got in ordinary tuberculosis.

438. You are aware that a great many miners died of fibroid
phthisis  without any marked physical signs of consolidation ?—That
is not what I am aware of, but I am willing to be convinced'
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439. Then you are prepared to say that your knowledge in
this country is not sufficient to offer an opinion?—Not in this
country. '

440. Dr Porter. Would you mind telling us, if you happen
to know it, what is the geological formation in which the miners
work at Laxey?—I really dont know.

(The Chairman to Dr. Porter): I can tell you that. 1t is
granite and slate.

441. The witness: I may also say that I have made a post
mortem examination here on one white man supposed to have had Miners’
Phthisis. He certainly had an empyema at the base of the right
lung, but I could not find anything the matter with his lung

442. Dr Davies: Still you would look upon that as one of
the ordinary mistakes doctors are in the habit of making ?—Certainly.

443. Dr Porter: May I ask whether it was in the Snaefeld
Mine that Dr Haldene made certain investigations as to carbon
monoxide 7—7Yes.

444, Did he at the time investigate the questions as to its
effect upon miners’ lung?—No.

445. Did he confine himself solely to the effects of carbon
monoxide on ventilation 7—VYes.

446. He did not concern himself with the gases produced by
blasting or anything of that kind ?—That came in later.

447. Can you tell the Commission whether he arrived at any
conclusion as to the effect, I do not mean the mere poisonous effect
but any more distiuct effect, which this gas has on the lungs because,
of course, if we could get Dr. Haldene’s opinion on that point it would
be of value because he is such an authority?—In what way do you
mean?

448. Whether he arrived at any conclusion as to whether
these gases exerted a permanent weakening effect upon the lungs
of the miners and whether it predisposed them to any disease ?—
I do not think that was his conclusion at all

443. He did not investigate the point?—No, I don’t think so
as far as the effects on lungs are concerned.

450. The investigation was primarily undertaken in consequence
of a big explosion?—No, an underground fire.

451. Do you remember whether he made any recommenda-
tions about ventilations?—I do not think he did.

452, You are aware that at present he is investigating the
ventilation of Cornwall Mines?—VYes.

453. Dr. Sansom: You do nol have to treat many of the
miners here?—Not many.

45%. Practically none at all?7—None at all.

455. Therefore you really cannot speak very much about
Miners’ Phithisis?—I know nothing about it with regard to the
Transvaal.

456, The Chairman: Your evidence is in respect to the Isle
of Man, and you do not think that Miners’ Phthisis is prevalent
there?— I certainly do not think so.

457, Dr. Davies: I should like to ask Dr. Miller another
question. Can you tell us whether those miners who went home
from this country and died in England died of Phthisis diagnosed
from clinical observation or by bacteriological examination ?—They
certainly had all the ordinary symptoms of tuberculosis and their
families were reeking with it.
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458. Mr. Harry Johns: Can you tell us whether water was
used in connection with the bore holes in Great Laxey?—No, Ithink
only sometimes. There was no systematic watering.

Mr. Arthur Robert Sawyer, Mining Engineer, Johannesburg,
was called and examined.

459, The Chairman: I understand you have got a statement
to place before us, Mr. Sawyer?—Yes.

The Chairman: I think we had better have the statement
read out,

Mr. Davis: If it is a long statement it might be a good thing
to have it circulated as then we should have an opportunity of
going over it in order to save the time of the Commission. If Mr.
Sawyer could give us time to do this, it would be convenient.

460, The Chairman: Can you arrange to do this Mr.Sawyer
and I will undertake to get copies made and circulated ?—That will
suit me very well. Then you will postpone my evidence?

The Chairman: Yes, and we will communicate with you and
arrange as to having it at our next meeting.

Mr. David Wilkinson, A. R. S. M. Mine Surveyor, was called
and examined.

461, The Chairman: You have made a statement Mr. Wilkin-
son ?—Yes.
Witness submitted the following statement:—

The causes of the vitiation of the air of a mine and the
supply of fresh air which is necessary to neutralize this vitiation
and thus to provide continuously a healthy atmosphere for the miner,
are of such importance that any contribution which will add only a
little to our stock of ideas on this subject requires no apology for
its introduction.

It is probable that the adequate ventilation of the Mines on
this field has not in the past received the attention it deserves. We
have been much concerned with the increase in the output and the
difference between working costs and value per ton obtained and
have perhaps neglected the important question of the health of the
workman—both white and black.

There have been as yet, no serious attempts to supply a
constant quantity of fresh air per man per minute to the Mines of
the Rand, natural ventilation being deemed sufficient, and thus on
certain days of the year extremely bad conditions have prevailed in
many, even of the outcrop mines.

If we however except the ends of drives, winzes or raises
the ventilation has on the whole been good, despite the want of
system in the directing of the air currents, but as mining operations
are undertaken at deeper levels a regular supply of air by artificial
ventilation becomes more and more essential, and it is of importance
to fix our ideas as to the suitable minimum supply per man,

This minimum supply for healthy conditions in a mine cannot
be fixed with mathematical precision; all that one can hope to ac-
complish is the indication of the degree of impurity corresponding
to certain supplies, and from the latter to decide upon the most
suitable minimum.

Dr. E. A. Miller.
4th Feb, 1903.

Mr. D. Wilkinson.
4th Feb, 1903,
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The usual gaseous impurities of the air in mines are:—

Carbon Acid {CO,)

Carbon Monoxide (CO)

Sulphurous Acid (S0,)

Methane or Marsh Gas (CIi,)
and the oxides of nitrogen derived from the explosion of nitrogen
compounds such as nitro-glycerine.

In addition to these gaseous compounds there are certain sus-
pended impurities in the air.

These consist principally of (a) suspended organic particles
derived from the respiration of men. The structure and composition
of these particles is variable, and not perfectly understood, but it is
certain that they produce deleterious effects upon human beings and
especially when present in an atmosphere which contains a smaller
amount of oxygen than that usually present in the atmosphere.

(b) Microbes. '
(c) Mineral particles.

It is usual in all estimations of this kind to use carbonic acid
as an indicator of the degree of impurity of the air, and to stipulate
that the CO, shall not be present in amount greater than a stated
percentage.

If all or any of the above impurities are present in the air
that is breathed, it is evident, that the percentage of carbonic acid
present is not a sufficiently precise indication of the impurity of the

‘air and it is only in those cases in which we are able to trace the

proportional amount of other impurities and their effect upon the
human being by the percentage of CO, present that the latter can
be used as a sufficiently accurate indicator of impurity.

Thus for example if we know that the CO, has been emitted
as a result of perfect combustion of Hydro—Carbons, we know that
organic impuritics are not emitted at the same time, and we can
with safety conclude that the percentage of CO, in the resulting
air will not be so deleterious as the same percentage when derived
from the respiration of men.

It is, therefore, evident, that we cannot fix upon a maximum
percentage of CO, allowable in the atmosphere for all cases, but
each case must be investigated and calculated separately.

SOURCES OF VITIATION OF THE ATMOSPHERE.

If we limit this investigation to the air in the Gold Mincs of
the Witwatersrand the following are the principal sources of atmos-
pheric impurities :—

1. Respiration of Workmen.
2. Burning ot Candles.
3. Gases from Explosives.

In addition to these, we have as minor sources:— the impu-
rities from the decomposition of Kaffir excrement, the decay of
timber, and in some instances gases from wunderground stoves for
reheating air, also the gases produced by the ignition of oil in the
Air Compressor and the mineral particles produced by drilling and
explosives.

In the following estimations it is assumed that the incoming
fresh air is thoroughly diffused throughout the mine before it passes
up the Upcast Shatt.
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This is evidently an assurmption that is never realised in
practice ; the other extreme case would be to assume that the whole
of the air in the mine is driven forward by the incoming air.

In the case of a mine that has been exploited for many years
the latter assumption is evidently impossible and it is probable that
in almost all instances the former assumption is nearer the truth.

RESPIRATION.

This is the most important cause of vitiation of the air in a
mine chiefly because it is almost continuous.

To estimate the necessary supply of air per workman per
minute to neutralize this vitiation, it is essential to fix upon some
definite data as to the quantity of air respired per minute and the
composition of the respired air and the degree of vitiation that may
be allowed without injury to men who are constantly employed in
the mine,

It is usual to assume that the average composition of the
gaseous portion of the atmosphere is by volume:

79.00 Per cent N
21.00 » O
004 » CG,

with small percentages of other constituents.
Authorities :
~Kirke’s Physiology.
Parkes & Kenwood’s Hygiene.
~ ‘Whitelegge’s Hygiene and Public Health.

Number of respirations per minute varies from 46 to 18.

It is usual to assume the number 106 as an average per minute
and 30 cubic inches as the average volume per respiration, or
480 cubic inches per minute at the sea-level when the subject is at
rest, Assuming that the supply of oxygen by weight at this altitude
should be the same as at sea-level, we obtain approximately 586 cubic
inches as the volume of air respired per minute at this altitude.

Disregarding the aqueous vapour and the organic particles
emitted, the composition of the respired air, when the subject is at
rest, is usually stated as:

Nitrogen ... ... .. . 7900
Oxygen ... .. ... .. 16.96
Carbonic Acid ... ... ... 404

During hard work the percentage of CO, is said to be appro-
ximately doubled with a consequent decrease in the percentage of
oxygen.

Maxmiom PercENTAGE OF CO, Arrowep In Tue Ar In Roous Erc.

It is usual in works on Hygiene to assume that 0.00 Percent
of CO, should be the maximum percentage present in air that has
to be breathed continuously, a larger percentage causing a decrease
in the vitality of the person breathing it.

If the allowable maximum percentage of CO, is fixed upon,
it is easy to compute the number of cubic feet of air that is neces-
sary to render this respired air innocuous when thoroughly mixed
with it.

Attached is a table showing the variable volumes of air re-
quired per man per minute, according to the degree of vitiation
assumed, when the person is at rest and when working hard,

Mr. D. Wilkinson
4th Feb. 1903.
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TABLE T0 SHOW THE CUBIC FEET OF FRESH AIR PER MINUTE PER
MAN REQUIRED TO PRODUCE RESPECTIVE PERCENTAGES
or CO, IN THE ATMOSPHERE.

Cubic inches required at 5700’ elevation is taken at 580.

Formula to find the amount (n) in cubic inches required per
minute per man, so that the atmosphere shall not contain a greater
percentage of CO, than v.

586X 404 | n X 04 _ (n + 586)X v.
—100 100 100

Example:— To find the number of cubic inches of fresh-air
necessary in order that the percentage of CO, shall not exceed 0.08.

586 % 404 + n X .04 = (n - 586) X .08

2320 = n >< 04
n = 58000 cubic inches
= 33.6.
Resulting per- Cubic feet of Cubic feet of Rest and Work-

centage of CO, fresh air re- fresh air re- ing Conditions
atmosphere. (V) quired per mi- quired per min- One-third work-
nute per man ute per man ing conditions.
‘at rest. when working.

06 67 134 89

07 45 90 60

.08 33 66 44

09 27 54 36

40 22 44 29

A5 12 24 16

The most striking result of thiscalculation is the rapid increase
in the fresh air required to cause a decrease in the CO, of only
.01 per cent. .

It must be remembered that the increase in percentage of
CO, is an indication of the increase in the number of organic
particles and of a slight decrease in oxygen.

It is necessary to fix upon what we may describe as the degree
of vitiation, and in doing so we must be guided principally by pre-
cedent.

A Committee appointed in 1897 to inquire into the ventilation
of Factories recommended that “as a measure of respiratory im-
purity the carbonic acid gas contained in 10,000 volumes of air in
humidified sheds should not exceed 9 volumes” that is 0.09 per cent,

This is evidently an attempt to obtain a percentage of CO,
which could be supplied without practical inconvenience, such as
draughts and lowering of temperature.

It must be remembered that in the factories we have condi-
tions which do not occur in a mine.

In Cotton Factories, for example, it is necessary for the proper
spinning or weaving of yarn that the air should be moist and above
a certain temperature and that draughts should be inappreciable,
whereas in a mine there are no delicate operations undertaken; the
temperature may vary considerably and currents up to 150 feet per
minute cause no inconvenience.

It is stated by Dr. Oliver, in Dangerous Trades, that 0.09 per
cent of carbonic acid is too high an indication of respiratory im-
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purity if we fix upon 0.07 per cent of CO, as the maximum for
good conditions we obtain 45 cubic feet per man per minute as the
minimum supply for man at rest and 90 cubic feet per minute when
working hard.
If we assume that the man is working hard for one-third the
time, we obtain G0 cubic feet as the necessary average supply.
If we {ix upon .08 per cent as the maximum we obtain res-
pectively 33, 606, and 44 as the necessary supply of {resh air.
To contrast this result with well known instances.—
Whitelegge’s Hygiene, page 21.
“ 3000 cubic teet of fresh air per hour per person
» should be supplied to a room of 50 cubic feet per minute
» per man for rest conditions.”
Parkes & Kenwood's Hygiene, page 265,

“ It was assumed by De Chaumont, and experience has
» confirmed - his assumption, that air vitiated to the extent
» of 0.2 per 1000 can be breathed with impunity but that
» no greater vitiation ought to be allowed. That is to say
» an adult requircs 3000 cubic feet of fresh air per hour
» in order that the respiratory impurity may not excced
» 0.2 per 1000 or the total impurity of 0.6 per 10007,
The subject in these two examples is assumed to be at rest.
1t is therefore evident that a supply .of 60 cubic feet per man
per minute is less than the usual requirement for persons who are
working,

BURNING OF CANDLES.

Parkes and Kedwood state that a Sperm candle (six to the pound)
produces 0.4 cubic feet of CO, per hour. As the emission of this CO,
is not accompanied by organic particles we may assume that the
maximum vitiation {rom  this source should not be greater than is
indicated by 0.12 per cent of CO,.

In Parkes & Kenwood’s Hygiene from 0.08 to 0.1 per cent
is the maximum of CU, allowed from this source.

Assuming a vitiation of 012 per cent and that each man has
one candle burning we obtain 8 as the cubic feet of fresh air per
minute which must be supplied to render the CO, from this source
innocuous. '

VITIATION OF THE AIR DUE TO THE EXPLOSION OF
' BLASTING GELATINE.

Explosives used in the Producing Mines of the Witwatersrand
from January to June, 1902: — ’

Blasting Gelatine ... ... ... ... 1,412,600 1bs.

Gelignite ... ... ... .. .. .. 383200,

Dynamite No. 1 ... ... .. .. = 3253},
1,799,050

Assuming for our purpose that the gases emitted by the
explosion of Blasting Gelatine are practically the same in volume and
composition as those obtained from the explosion of a similar weight
of Nitro-Glycerine, and also that the gases formed during the ex-
plosion of Gelignite and Dynamite No. 1 are the same in volume
and composition as those formed by the explosion of an amount
of nitro-glycerine equal to the amount present in these respective
explosives, the equivalent weight of nitro-glycerine used in the

Mr. D. Wilkinson.
4th Feb. 1903.
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Producing Mines of the Witwatersrand f{rom January to June, 1902,
inclusive is:—

Percentage of Fquivalent
Nitro-Glycerine weight of Nitro-
1bs. present. Glycerine.
Blasting Gelatine...1,412,600 100 1,412,600
Gelignite... ... ... 383,200 - 60 229,920
Dynamite No. 1 ... 3,250 75 2,437

Total equivalent weight of Nitro-Glycerine 1,644,957

Assuming 156 working days in this period and 312 shifts
1,644,957
312

The average number of workmen employed underground
during this period was, WWhites 1420 per diem, Coloured 12,506 per
diem or a total of 13,980 per diem = 6993 per shift.

Therefore the weight of Nitro-Glycerine used per man per shift was

= 7539 lbs.

Guttmann in the “Manufacture of Explosives”, paoe 146, gives
the following data:—

1 kilo of Nitro-Glycerine, pu‘ftctly exploded, yiclds 1,135 litres
of gascous products consisting of :—

58.20 Per cent CO,
19.80 » H,0
1850 » N

3.560 » 0

Assuming the condensation of the aqueous v1pour we have
produced a gas cont‘unmc —

72.57 Per cent CO,
2307 » N
436 - » 0

Sandford in Nltro-Exploswes, page 20, gives the following data

1 kilo of Nitro-Glycerine perfectly exploded, yields 71/1 litres
of gas at 0°C and 760 mm. pressure, or, 940 litres at 70 I and 24.5
inches pressure of which 802 Per cent are permanent gases

1 kilo = 292 lbs.

1 litre == 61 inches.

1 kilo produces 940 litres of gas at. ’70°F and 24.5 ins. pressure.

2.2 lbs. produce 940 X 61 cubic inches of gas.

1 1b. produces 9 02>2< 61 26,064 cubic inches of gas containing

we have as the amount used per shift 5272 lbs.

5272
9693

58.20 Per cent of CO, or 20,903 cubic inches of gas containing 72.57 Per cent

C0,. 0.7539 lbs. produce 15.759 cubic inches of gas.

912 cubic feet of gas containing 72.57 Per cent CO,.

What volume of air is required to render this innocuous ?

We may assume that two hours elapse between the time when
the workmen return to the surface and the full complement of men
begin the new shift, i. e., the mean time per man that the mine
is vacant.

If we also assume that on the resumption of work the CO,
present in the atmosphere should not be more than 0.12 Per cent CO,
(this being derived from chemical reactions) the necessary supply
of air per man is obtained thus:—
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Vitiated Air Ordinary Air. Innocuous Air.
9.12 X 7257 n X 0.04 (n 4+ 912) X A2
100 100 109

from which n = 8259 cubic, feet
= 688 » » per minute per man for two hours.

Thus a supply of 69 cubic feet per man per minute during
a period of two hours will at the expiration of that time have
rendered innocuous the CO, derived from blasting always assuming a
perfect explosion and complete diffusion of the fresh air throughout
the mine.

The percentage of oxygen present in the gases produced by
explosion of Nitro-Glycerine being only 4.30, it is necessary to
determine the percentage of oxygen present in the air at the end
of two hours with an assumed total supply of 8259 cubic feet of
tresh air. Using the usual equation we have:—

Fresh air Fumes Innocuous air
3259 X 21 4 942 X 436 (8239 4-9.12) Xk
100 100 100

where k = percentage of oxygen at the end of two hours.
From which we find, k = 20.91.
The percentage of N estimated in a similar manner is 78.898.
Thus giving composition of the atmosphere at the end of
two hours as:—

N ... ... .. 78808

O e o .. 2008

€O, .o ... 012
SUMMARY.

Cubic feet of air required per man per minute to render the
atmosphere suitable for working conditions:—

For Respiration ... ... ... 60 cubic feet
For Candles vie e o 8
68

DYNAMITE FUMES:—69 cubic feet per man per minute for
two hours assuming a pertect explosion and complete diffusion.

As explosions are never perfect and other and more obnoxious
constituents are often produced such as CO,, oxides of Nitrogen, and
various hydro-carbon gases, the above supply must be regarded as
a minimum.

Attached is a table B to show the probable condition of the
atmosphere in mines when variable quantities of air are supplied.

TABLE To INDICATE THE CONDITION OF THE ATMOSPIIERE IN MINES
WITH VARIABLE SUPPLIES OF FRESH AIR.

Cubic feet Percentage of car- Percentage of CO,

of air  bonic acid present Percentage present after two
supplied in atmosphere due  of CO, due to hours interval
per man to Respiration and respiration only. between shifts due
per min, Candles. , to blasting.

30 0.123 0.100 0.223

40 0.102 0.086 0178

50 0.089 0.076 0.151

60 0.081 0070 0.132

70 0.076 0.066 ' 0119

80 0.07t 0.063 _ 0109

90 0.008 0.000 0.101

100 0.065 0.058 0.095

Mr. D. Wilkinson.
4th Feb. 19:3.
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It is evident from this table that the regulution which insists
upon a minimum supply of 70 cubic feet per man per minute is
based upon sound reasoning.

It should be remembered that as the current passing through
the mine varies enormously, as much as 100 per cent, this should
be the supply on the worst day of the year.

In all the above estimations it has been assumed that the in-
coming fresh air is thoroughly diffused before its pasrage up the
upcast shaft. Such conditions never occur in mines, much of the
air passing through the levels and to the upcast shaft without com-
plete diffusion throughout the mine.

Thus the air at the end of levels, i.e. beyond the last connec-
tion, will, invariably be found to be much less pure than that in
the main connected levels, and personal observation points to the
non-ventilation of thesec portions as being the worst feature of the
ventilation of the Mines of the Witwatersrand, especially if boys are
working at the Fuce.

It may be of interest to ascertain the velocity of the air-
current which is necessary to supply the stopes with 70 cubic feet
per man per minute.

As an ideal case, we may assume that there are five stopes
on the Jevel and 20 boys (Hammer and Shovel) in each stope, or
100 boys and men on this level in one shift.

The necessary supply of air is 7000 cubic feet and as the
whole of this may pass at one place through a cross section of 33
square feet in area, we have at this pluce a velocity of 212 feet
per minute.

This may be described as a fairly strong draught, but one in
which a candle can be kept alight.

This is the highest velocity on the level and rapidly decreases
as portions of the current pass up the stopes.

VELOCITY IN SHAFTS.

Assuming that boys only are employed for breaking ground
also & Iour Compartment Shaft with a clear sectional area of 110
square fect, we obtain the following velocities for variable numbers
of workmen undcrground

No. of workmen. Supply per man Total supply of Average velo-

per minute.  air per minute. city in shaft.
300 70 21,000 191
400 ' 28,000 255
500 35,000 318
600 42,000 382
700 49,000 445
800 56,000 509
900 63,300 573
1000 70,000 636

In the above estimations we have omitted the supply of air
necessary to render innocuous the exudations {rom the skin of work-
men, because this is difficult to estimate and also the obnoxious
effluvin from Kaffir excrement. This latter is much more serious
than many who are not intimately acquainted with mine workings
could possiby imagine. From personal expericnce of many mincs
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one can only describe the condition of some of . them as perfectly
disgraceful and calling for the immediate adoption of an underground
sanitary system. :

462. The Chairman: For the benefit of the Commission
could you make us a brief statement of what you have written
there?— VYes. The statement I have laid before you_is an investi-
gation into minimum supply of air per man per minute required in
the mines of the Witwatersrand, and, in making this investigation,
I bave started almost ab initio taking the statements of various
writers on hygicne and calculated out by a simple and correct
method what I consider the probable minimum that is required.
In doing this T have taken into account principally three causes of
vitiation: — respiration; burning of candles; and the  gases emitted
by explosives. The carbonic acid from these three sources is accom-
panied by different impurities in each case.

I have calculated the amount required for each case indepen-
dently. In the case of respiration, and almost all other cases, I have
taken, as a rule, the lowest data in order to calculate the minimum
amount required. For instance in the case of respiration. I have
taken the ordinary conditions of sixteen respirations per minute, and
what is usually stated as the lowest volume exhaled, viz, thirty
cubic inches, and from that I have calculated the amount of carbonic
acid, exhaled per minute; and assuming certain figures of maximum
vitiation, I have calculated, as on table “A”, the number of cubic
fect per minute required to render this exhaled air innocuous. As
you will notice from the table, T have given you a list of six figures
of vitiation, *06, -07, 08, 09, ‘10, 15. I have calculated the number
of cubic feet required per man per minute, supposing 'a man to be
at rest; the number supposing a man to be working hard and con-
tinuously; and then, in the fourth column, I have estimated that
the man is working hard 1/3 of the time, which I assume is pro-
bably the proportion of the time which the Kafir does work hard.
In the case of Kafirs, for example, I do not think they work half
the time really hard, and I have deduced in that way column 4 from
columns 2 and 3. As I pointed out in the paper, this is not in-
tended, by myself at any rate, to fix upon the number of cubic tect
that is required, so much as to point out the vitiation that results
from certain causes. In this case for example a vitiation of .08 Per cent
will be the result of supplying 44 cubic feet per minute per man.
In all these calculations 1 have assumed that the mine resembles an
elastic globe that expands when a certain quantity ot air is forced
into it and then contracts when a similar quantity passes out of it
again. In other words I assume that the air supplied is completely
diffused throughout the mine.

That is an assumption, which you all know, is not in accor-
dance with facts but one must estimate something and that is per-
haps nearer the truth than anything else I could think of.

463. The Chairman. That assumption would tend rather to
lower your figures if anything?— Well, if T assume that all the
air supplied passes straight through the mine, without diffusing in
the mine, the amount required per man would of course be less
We know such is not the case and that diffusion must take place.
I have dealt with respiration in that way, and before passing on to
the burning of candles it scems to me in looking at this question,
that *07 is o fair number to estimate as the maximum vitiation

Mr. D. Wilkingm.
4th Feb. 1903,
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Most authorities are agreed that ‘06 is the figurc for vitiation of air
which has been respired.

464. Dr. Davies. You mean allowable vitiation?— Yes. Well,
I assumed here, and I show in this paper, that in cotton factories
the Commission decided upon 09, but there seems to be a concensus
of opinion that ‘09 is too high, so I have given you two figures ‘07
and 08 resulting in 60 cubic feet, and 44 cubic fect respectively, as
the necessary supply. It seems to me that ‘07 isa very fair assumption
We cannot get conditions in a mine corresponding to those in a
room. Passing to the burning of candles; I have taken my data
entirely from Parkes and Kenwood’s hygiene, in which it is stated
that *04 cubic feet of carbonic acid is given off per hour by the
burning of a sperm candle of the weight of 6 to the lb., and I have
assumed that the air may be vitiated to a large extent in this
case. It may be vitiated to the extent of ‘12, If this is assumed
then 8 cubic feet per man per minute is required to render
the CO,,given off by the candles, innocuous. Then I have dealt
with the question of the air required to neutralize, or render
innocuous, the gases emitted by the explosion of Nitro-Glycerine.
We all know that none of the explosives consist of pure nitro-
glycerine; but, in order to arrive at some result I have assumed
that the result of the explosion is the same as if nitro glycerine
were exploded. In the case of blasting gelatine I have assumed
that the gases emitted are practically the same, in volume and
composition, as those obtained from the explosion of a similar
weight of nitro glycerine, and I have estimated from the statistics
furnished in the Government Mining Engineer’s report the weight
of nitro glycerine exploded per man per shift, and I worked this
out at .7539 lbs. Then I have taken certain data. I have also
estimated this over a certain number of mines and it varies from
.9 to .7 in the few mines I took. This figure is probably, therefore,
approximate to the truth. Then I have taken the volume of gases
emitted by the explosion of a certain weight of nitro glycerine, and
reduced this to the temperature and pressure which obtains down,
in the mine, or rather at the altitude, and I obtained 940 litres
as the amount of gases emitted by the explosion of one kilo
ot nitro-glycerine. I then assume that the aqueous vapour is
condensed; and calculated the volume of gas emitted by one
kilo of nitro-glycerine to contain 72,57 of CO,. In this way I
have arrived at 9.12 cubic feet of gases containing 72.57 per
cent of CO, as the amountof CO, emitted per man per shift. Then,
afterwards, 1 have .discussed the question of rendering this
gas innocuous. I have assumed that .12 per cent of CO, should be
the maximum amount of vitiation. You must remember, that in
this case, there is a small proportion of carbon monoxide and oxides
to nitrogen; but it seems to me that .12 is sufficiently high.| Tien
I have assumed that this gas should be rendered innocuous in_the
two hours that elapse between the close of one shift and the be-
ginning of the next. We know that is not the usuul time, but I
assume it is the mean time. A large  number may come up at
3 o’clock, a large number at 4, and a large number at 5, but if we
take the mean time, it is probably about two hours. I have
supposed, then, that the gases from the dynamite explosion_should
be neutralized in these two hours, and I have worked this out in
the usual manner. In this way, I have obtained a (igure of 68.8
cubic feet as the volume of air required per man per minute for
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two hours. Then I have ecalculated the oxygen in the atmosphere
which, in the case of perfect diffusion, should be the result at the
end of two hours. [ have summarised this, and find the cubic fect
of air required per man per minute, to render the atmosphere
suitable for working conditions, is for respiration, 60 cubic feat, and
for candles, 8 cubic feet, giving a total for these two of 68 cubic
feet, and for dynamite fumes 69 cubic feet per man per minute for
two hours subsequent to the mean period of blasting. 1 have also
made a calculation on the last page but one, to show the vitiation
of the atmosphere resulting from the supply of 80, 40, and 50 cubic
feet per man per minute. It is very difficult to separate, in this
case, CO, produced by burning candles, from CO, produced by
respiration. I have given a total in the sccond column, and then,
of this total, I have given a proportion in the third column. You
will see, that by the supply of 70 cubic feet per man per minute
the vitiation amounts to .076 of which respiration amounts to .066
and this is the amount supplied during the two hours after blasting.
The vitiation at the close of that period corresponds practically to
A2 of carbon dioxide. 1 have calculated from this that the regu-
lation which insists on 70 cubic feet is a fair regulation, and takes
into account the practical difficulties and also the requirements of
the individual. I have also calculated, and it is a matter of interest,
the draught that would be the result of supplying 70 cubic feet per
man per minute to a certain number of boys above a certain level.
This is obviously an ideal case and can be varied ad infinitum. I have
assumed that there are five stopes on the level, and twenty boys in
each stope, or one hundred boys and men on this level in one shift
and I find the draught resulting to have a velocity of 212 feet per
minute. This is the strongest draught that would ‘result in this
manner. [ have also calculated out, as a matter of some interest,
and as heing especially valuable to mine managei‘s, the shift velocity
of the air when 70 feet is supplied per man per minute for given
numbers of workmen. I have also referred in the last paragraph
to what mdst men, who have any knowledge of the mines of the
Rand, are perfectly cognizant of, and that is, the disgraceful con-
dition of the mines as regards sanitation.

Dr. Sansom: I think Mr. Chairman we cannot ask any
questions. on this paper until we have had time to consider it.

The Chairman: I think it will be neeessary to go into the
question of ventilation and the necessary amount of air required.
I believe the point has been raised that Miners’ Phthisis is produced
not by dust, but by vitiated air, and, I think, that is one of the
alleged cases which this Commission must investigate. I fully agree
that this is rather a big paper full of figures and that it ought to
be circulated amongst the members of the Commission, and we
could then question Mr. Wilkinson at our next meeting.

465, Mr. Catlin: I would like to ask Mr. Wilkinson a question
in regard to his last statement, that the sanitary conditon of the
mines is disgraceful. Ilave you any suggestion to make in regard
to the improvement of the sanitation?—Well, T have not any detailed
suggestions to make to you, but I simplysay that there should be
some sanitary system and that there is none at present.

466. Mr. Catlin: ‘I presume. some of the mines have tried,
and tried in vain, to improve the sanitary conditions, because this
is the most striking thing one meets wnderground, and I did not

Mr. D. Wilkingon.
4th TFeb 1903,
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know but that you had given the matter some thought?—I dont
know any particular sanitary system which might be applied apart
from the pail system, but in a large number of mines there is no
sanitary system whatever. I have had to investigate ¢0 many blind
ends,” and of course I have been again and again turned out
of those ends, and it scems te me something should be done. In
the cases I am speaking of, no system at all is adopted.

467. Dr. Porter: You are spcaking of underground sanita-
tion?—Yes.

468. The Chairman: If you can make it convenient to attend
at our next meeting for examination I shall be obliged ?—Certainly.

Mr. Joseph Simpson Fisher, Deputy Inspector of Mines, Jo-
hannesburg, was called and examined.

469. The Chairman: I think, you have a written statement
with regard to the wearing of the respirators ?7—Yes, I have it here.
The Chairman: I think we can take this paper as read.

Witness submitted the following statement:—

WEARING OF RESPIRATORS.

In connection with the wearing of respirators the following
men have been interviewed and their statements are as follows:—

CROWN REEF.—RESPIRATORS MADE OF
' ALUMINIUM. :

William Martin stated:—“Ihave been using my Respirator,
for about two months. When I wear it in dusty places I do not
find my nostrils stopped up with dust as I used to before Wearing
one. The Respirator has given me no trouble due to breakage
during the last two months; the valve is the only weak point. I
do not smoke when I am drilling dry holes in the presence of dust.
I am sorry that I have not used Respirators always in dusty places.”

T. Shadwill stated:—“I have been usingmy Respirator for
about 6 wecks. I consider it very good and as long as I remain under-
ground where there is dust present I will always wear one. I have
no trouble about breathing, and when I wear it in dust I have mot
noticed any coming through.”

—Hudson stated:— “I have been wearing my Respirator
for about 8 months. I wish I had worn one 10 years ago. I have
no doubt that it is a good thing. I have no trouble about breathing,
and do not feel any inconvenience now while wearing it; when I
first used it, it was a little awkward. I do not smoke when dust is
present. I am an old Miner and would recommend that everyone
should use them when working in dust. I have not noticed any
coming through my Respirator after wearing it in the presence
of dust.”

A. L. Shadwill stated:—“I have been using a Respi-
rator for 3 weeks and I intend to continue using one when in dust.
I have no trouble about breathing, and I f{ind that I do not cough
up dust and black stuff after being in the smoke and dust as T
used to do.”
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WOLHUTER — RESPIRATORS MADE OF INDIA-
RUBBER, HURD’S.—

Two men were interviewed at this Mine.

Richard Jones stated:— “I'have been using my Respirator
for 6 months. 1 use it always in my working face. When working
my machine I find no difficulty in breathing unless I do very hard
work. Instead of the valve I use a small piece of sponge on account
of the valve getting out of order. After using the Respirator in dust
I find that no dust comes through, at least I find no dust in my
nostrils as I used to before using one. I find it of special use after
blasting. I am working in a rise.”

John Ulmar stated:— “I have been using my Respirator
for about two months. I have no trouble in breathing through it when
working on my machine, and I find no dust in my nostrils after
using the Respirator in dust. I intend always using one when in
dusty places.”

NEW HERIOT.—RESPIRATORS HURD’S
INDIA-RUBBER.

Pearce—Shift Boss—stated:— “I always wear my Respi-
rator (an aluminium one) underground, but find it rather difficult to
breathe with when climbing ladders. 5 months ago I went to Dr
Rogers and he told me I was in the incipient stage of Miners
Phthisis and advised me to leave off work for two months. I then
weighed 165 lbs. I knocked off work and went down to Natal for
2 months; on coming back I weighed 185 lbs. I started again as
Shift Boss and always used a Respirator, and Dr. Rogers now says
iy lungs are improved vastly. Iattribute my not having lost weight or
gone back in health during the last 3 months to wearing a Respirator.,
I have never run a machine in my life and was most surprised when
I heard I had Miners’ Phthisis. I have been Shift Boss for 10 years.”

Matthias Lavel stated:— “I am a machine man and have
been running machines for the last two years; so far I have found
nothing wrong with my lungs. I have been using one of Hurd’s (India-
Rubber) Respirators for a fortnight. The rubber is not stiff enough,
and it therefore loses its fit to the face. I do mot think much of it,
although it saves a certain amount of dust, but a lot comes through
the side. I always wear it when drilling dry holes. I find it most
useful when there is any smoke about.”

R. Littlestated:—“I am a machine man. Idon’tthink
much of the India-Rubber Respirator as the valve is useless, and
it does mot fit the face. I don’t wear mine now.”

T. Mcboy stated:— *I am a machine man. The India-
Rubber Respirator is useless. [ have thrown mine away. The
valves don’t work and they don’t fit the face.

D.LM. I visited the Crown Reef Gold Mining Company and used
the Aluminium Respirator. I gave it a severe test, keeping my face
within 12 inches of the mouth of a dry hole that was being drilled.
When the hole had been drilled 5 feet I examined my nostrils with
a looking glass and found them coated with fine dust; there was
no dust on my moustache. On examining the Respirator T am of
the opinion that all the dust came through the valve, there was no
appearance on my face of the dust having eome under the edges of

the respirator. The respirator is a good one if it was not for the
valve, which is not effective.

Mr. J. 55 Fisher
4th Feb. 1903,
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At the New Heriot an Aluminium Respirator was also tested
while a dry hole was being drilled 6 feet deep in a drive. The
results were much the same as at the Crown Reef. The test was
taken standing by the bar, and on examination after the hole was
drilled, dust was present on the moustache and in the nostrils.
There was no appearance of dust entering excepting through the valve.

There are at present in the Johannesburg District a total of
24 Mines Milling, Developing and Shaft sinking:—

Mines Milling ... ... ... 21
» Developing ... ... 1
» Sinking ... ... ... 2

Total 24

In the two Mines sinking there is no dust owing to the water
met with during sinking operations.

Having made enquires from the 22 Mines Milling and Deve-
loping, concerning the use of Respirators, T have come to the con-
clusion that, with a few exceptions, the men employed have taken
little interest in the wearing of them as a preventative against the
inhalation of dust.

Out of the 22 Mines I find that Respirators are used at 8 only,

as follows:
Number of

Name of Mine, Men using Respirators.
Crown Reef ... ... ... ... .. .. 382
New Heriot ... ... ... ... ... ... 24
Village Main Reef PP 1 i
Robinson Deep ... ... ... .. .. 12
Wolhuter... ... ... ... ... ... ... 25
Henry Nourse 8
Bonanza ... 2
Crown Deep 2

Total 121

On the 8 Mines named where Respirators are used, 15.6 Per cent
of the total number of men working wundergronnd wwear them.
The managers inform me the 15.6 per cent represents the number
of men developing or working in stopes where a large amount
of dust is present. The men working machines where wet holes are
being drilled consider they are unnecessary ; also the men on other
mining work who do not come into contact with a large amount of
dust.

At the remaining 16 Mines Respirators are not being used for
various reasons, some of which are as follows:—

1. Men object to wear them.

2. Men take no interest in them,

3. In some cases very little developing is being carried on,
and the men do not consider it is necessary to wear them while
doing other work where there is but little dust present.

From my enquiries I am of opinion that the svearing of
Respirators is not a perfect preventative against dust entering the
lungs. It has many disadvantages, some of which are as follows:—

The men will not wear them during the whole shift; they ave
only used when the dust is plainly visible in the air, or when going
into a working place after blasting; this is owing to the discomfort
experienced in wearing them.
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2. Most Miners smoke and they cannot do so when wearing
them,

3. Some men complain that there is a difficulty in breathing
when they are working hard.

4. The valves at present used are far from satisfactory, and
are often discarded and the hole filled with filtering material.

ADVANTAGES.

There is no doubt that there are advantages 2lso to be claimed
for the wearing of respirators, especially those in use at the Crown
Reef Gold Mine; they are made of Aluminium with a cotton wool
or flannel filter. When going through this Mine I wore one, and
though I walked up steep stopes, I cannot say that I felt any diffi-
culty in breathing. Where men are working in dust and smoke,
a good respirator is beneficial in that it prevents a large percentage
of the dust being inhaled. T saw men working machines drilling
dry holes, and on asking them to take their respirators off T ex-
amined their nostrils, and there was only a trace of dust to be seen
caused very probably by sltering the shape of the respirators in
order to fit the shape of the face, which causes the valve to get out
of order.

The men alse stated that when wearing them in the presence
of dust and smoke, they found very little deposit of dust or black
matter coming from the nostrils, which is usual when they are
working in dust ana smoke and do not wear respirators,

Granting that Respirators are beneficial at the present time
when water is not being used to any great extent, I am of the
opinion that in the future Respirators will have to take a secondary
place to the use of water, and they will only be used where it is
found impossible tolay the dust by that means.

From the staiements of old machine men using Respirators
I find that they are taking a serious view of the effects of dust, and
realise that unless something is done, their health will be permanently
ivjared, and they assure e that when dust and smoke are present
they will always wear them. On the other hund in the case of
voung men who have not been working long on the machines and
do not feel any bad effect from dust, something else will have to be
done as it will probably be too late when the seriousness of their
condition leads them to believe that the wearing of a Respirator
would tend to prolong their lives.

I am of the opinion that a good class of Respirator in the
hands of a careful man will greatly assist in preventing a very large
pereentage of dust being inhaled, but from what I have seen T con-
sider something else is necessary.

[Taving dealt with the bad and good points of the Respirator,
before concluding T might state I consider that water is the agent
which has to be depended upon in the future, and in my opinion
water pipes ought to be laid in the drives to the different working
places, the pressure being taken from the shaft or in any other suitable
way. Up to the present time I have seen no jet with which it is
possible to wash out the dust from a dry hole 6 feet deep, though
it has been experimented with at a few mines; if this were possible
it would satisfactorily deal with the dust due to boring.

There are two other methods of using water at present being
tried, as follows,—atomizing the water, and also using it in the form
of a spray.

Mr. J. 8. Ficher.
4th Feb. 1903,



Me. . 8. Fisher.
4tly Feb. 1903.

76 MINERS” PHTHISIS COMMISSION.

ATOMIZER.

The Atomizer patented by Mr. Britten is effective in depositing
all dust within its sphere of action. I saw it working in a rise at
the Wolhuter which was up about 170 feet and though all the
holes were dry no dust could be seen present in the air, and dust

~ could not be noticed on the faces of the men working the machines

which under ordinary conditions would have been white. When
the Atomizer is working in a drive during blasting operations, it
will prevent any dust passing through the point where it is placed,
which point may be in proximity to the face

Looking at the Atomizer from a dust-destroying point of view,
it is effective, and in hot places it will cool the air, and by so doing,
will naturally give a better circulation. Whether the finely divided
particles of water floating in the air will be detrimental to the
health of the persons employed, is a point that will have to be de-
cided by Doctors.

SPRAYS.

Mr. Beatty has patented a spray which I consider will be
effective in depositing the dust in the Mines Like the Atomizer it
can be used for damping all places where dust is present, and also
used to advantage after blasting. If the Doctors decide that the
atomizing of water is injurious to the health of the workmen, then
[ am of the opinion that the use of a spray will do what is necessary
without highly charging the air with moisture.

‘Where Atomizers or Sprays are used I consider that it is
essential that water pipes should be laid down to the different work-
ings, as at the Jumpers Deep If this is not done, and the water
has to be brought from a considerable distance, it is probable that
Atomizers or Sprays will not be used. The labour and discomfort
arising from having to carry water up steep rises is well known to
all accustomed to underground workings, and to my mind if the dust
is to be effectively laid in rises, it will be necessary to have the
water carried up in pipes.

4#70. The Chairman: Your paper chiefly deals, I think Mr.
Fisher, with respirators?—Yes, the use of respirators.

471. Would you kindly give the Commission your experience,
in regard to the efficiency of the respirators as used by the miners,
and also of the different kinds in use 7—There are only two kinds princi-
pally in use; Hurd’s Respirator and the Aluminium one. This
Aluminium one is the best one. It was brought out from home by
the Crown Reef.

472. 1 think that is a respirator patended and sold by Messrs.
‘Wallach Bros., London?—Yes. I used that respirator at the Crown
Reef, standing about a foot from a dry hole, and I found no dust
came through, but through the valve itself a certain amount of
dust does penetrate. When 1 looked at my nostrils I found them
coated with fine dust, but there was no dust on my moustache, and
[ noticed none on my mouth. Taking this, therefore, as the best
class of respirator, I think it fails owing to the valve.

473. Then that particular respirator is a good one with the
exception of the valve?—VYes, that is the best T have seen. In walking
up stopes I found no difficulty in breathing, but the great trouble
with regard to respirators is, that they are rather uncomfortable and
men will not wear them unless they see dust present in the air or
during blasting operations, and a man, who is not blasting or drilling
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dry holes, will not as arule wear them. I found many men who
objected altogether to wearing them. Others, who say that their lungs
are weak, experience difficulty in breathing through them. In the
‘Wolhuter, where they use Hurd’s Patent Respirator, the men com-
plain that the mica valve does not fit, and the result is that the
dust comes through. They often take the valve -out and put in
some filtering material, such as cotton wadding or sponge.

474. Does sponge act efficiently as a filter —There is a certain
amount of difficulty in breathing when working hard, but not when
doing mild work. :

475, Does that apply to all respirators or only to Hurd’s?—
In ordinary work, I have heard very few complaints except from one
man who is a shift boss travelling about the mine, and he stated
that he had some difficulty in breathing. That is the man, who was
told by Dr. Rogers, that he had incipient Miners’ Phthisis.

476. The Chairman: I think it would be rather interesting
if you would just read out what he says?—IHis statement is as
follows: “I always wear my respirator (an aluminium one) under-
ground, but find it rather difflcult to breathe through when climbing
ladders. 5 months ago I went to Dr. Rogers and he told me I was
in the incipient stage of Miners’ Phthisis and advised me to leave
off work for two months. I then weighed 165 1bs. I knocked off
work and went down to Natal for two months; on coming back I
weighed 185 lbs. I started again, as Shift Boss and always used a
Respirator, and Dr. Rogers now says, my lungs have improved vastly.
I attribute my not having lost weight or gone back in health during
the last three months to wearing a Respirator. I have never run a
machine in my life and was most surprised when 1 heard I had
Miners” Pthisis. I have been Shift Boss here for 10 years.”

4T7. Mr. Drake: Does he refer to this Respirator?—Yes.

478. Mr, Drake: I see you have here Hurd’s Respirator on
the New Heriot 7—Well, the men on the Mine are wearing Hurd’s
but Pearce, the Shift Boss, wears an Aluminium Respirator.

479. Dr. Sansom: How many mines have you visited to en-
quire about these respirators ?—I have enquired at all the mines,

and have gone personally to those mines where the majority of
respirators are in use.

480. And have you watched the men use them?—Yes, I
watched the men using them.

481. On how many mines, do they use them?—There are
22 mines in the Johannesburg District, and I only found respirators
being used on 8 mines, the Crown Reef using 82 and the New
Heriot, 24. v ‘

482. T take it, your conclusion is, that although to a certain

extent dust is excluded by these respirators, they are not a complete
protection 7—Not with their present valves.

483. Supposing these things were ordered to be used, is there
great probability of men invariably using them or, do you think,
that it is likely that the regulation would be disregarded and the respi-
rators allowed to fall into disuse?—As far as I can gather from the
old miners, they are taking a serious view of the case and they
wear them, whenever they see dust present in the air.

484 You know that they will probably take a serious view
of the matter for a little time, as long as attention is directed to the
serious nature of the disease, but, when there is no longer this

Mr. J. S. Fisher.
4th Teb. 1903,
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attention paid to it, the men are apt to get careless?—I think that
a very great deal depends upon the managers of the different mines.
I noticed, that where the managers take an interest in the matter,
their men, to a very large extent, wear the respirators.

485. But Managers cannot be down at the end of every drive
to see that the men are wearing respirators 2—No, they cannot do
that but, I think a certain percentage will always wear them.

486. A man will take off his respirator in order to smoke?—
Yes, there is no doubt about that.

487. Mr. Drake: You have brought out the fact that only
8 mines, out of 22, are using respirators in the Johannesburg
District?--Yes.

488. A little further on in your statement you state that—
“At the remaining 16 Mines, respirators are not being used for
various reasons, some of which are as follows:—

1. Men object to wear them.

2. Men take no interest in them.

3. In some cases very little developing is being carried on,
and the men do not consider it is necessary to wear them while
doing other work where there is little dust present.”

I bring this statement out in view of the previous one
because it might appear to the public that some mines were using
more precautions than others and these three objections state the
whole case. I think that in those mines, where developing is going
on at present all the managers would probably take more interest
in seeing that respirators were used. You would agree with me in
that 7—Certainly, I have no doubt they would.

489. The Chairman: You might just read out your opinion
at the end of your paper with regard to respirators generally. I
think it is the last page where you summarise?—“I am of the
opinion that a good class of Respirator, in the hands of a careful
man, will greatly assist in preventing a very large percentage of
dust being inhaled, but, from wha I have seen, I consider some-
thing else is necessary.

Having dealt with the bad and good points of the Respirator,
before concluding I might state I consider that water is the ageat
which has to be depended upon in the future, and in my opinion
water pipes ought to be laid in the drives to the different working
places, the pressure being taken from the shaft or in any other suitable
way. Up to the present time I have seen no jet with which it is
possible to wash out the dust from a dry hole 6 feet deep, though
it has be:n experimented with at a few mines; if this were possible
it would satisfactorily deal with the dust due to boring.

There are two other methods of using water at present being
tried, as follow : atomizing the water, and using it in the form of a
spray.

The Atomizer patented by Mr. Britten is effective in depositing
all dust within its sphere of action. I saw it working in a rise at
the Wolhuter which was up about 170 feet, and, though all the holes
were dry, no dust could be seen present in the air, and dust could
not benoticed on the faces of the men working the machines, which,
under ordinary conditions would have been white. When the
Atomizer is working in a drive during blasting operations, it will
prevent any dust passing the point where 1t is placed, which puint
may be in proxmmity to the face.
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Looking at the Atomizer from a dust-destroying point of view
it is effective, and in hot places it will cool the air, and by so doing
will naturally give a better circulation. Whether the finely-divided
particles of water floating in the air will be detrimental to the health
of the persen employed, is a point that will have to be decided by
doctors.

Mr. Beatty has patented a spray which I consider will be
effective in depositing the dust in the mines. Like the Atomizer, it
can be used for damping all places where dust is present, and also
used to advantage after blasting. If the doctors decide that the
atomizing of water is injurious to the health of the workmen, then
I am of the opinion that the use of a spray will do what is necessary
without highly charging the air with moisture.

Where dust or sprays are used, I consider that it is essential
that water pipes should be laid down to the different workings, as
at the Jumpers Deep. If this is not done, and the water has to be
brought from a considerable distance, it is probable that atomizers
or sprays will not be used. The labour and discomfort arising from
having to carry water up steep rises is well known to all accustomed
to underground workings, and to my mind, if the dust is to be
effectively laid in rises, it will be necessary to have the water carried
up in pipes.”

490. The Chairman: That conclusion of your statement leads
one to believe that you don’t consider the present respirators really
effective 7—No.

491. Have you ever known any respirators really effective 7—
No.

492. When you examined the men at the mine did you notice,
whether dust got through their respirators?—I have looked at their
nostrils after working, and examined their moustaches.

493. And did you find the insides of the nostrils coated with
dust 7—Yes.

494 TIn all cases 7—Yes, to a certain amount.

495. To what extent ?—Not nearly as bad as you would ex-
pect to find, in the case of a man working a half-shift without a
respirator.

496. Some respirators were worse than others?—Yes.

497. Depending upon the valve ?—Yes. These respirators you
can, of course, make to fit any ace, but the trouble is that in fitting
it to the face you very often disturb the scating of the valve, so that
it won’t work.

498. Do these rubber ones fit better?—They are worse, [
think

499. Mr. Drake: You say that you find the respirators not
effective. Would you qualify that, and say not entirely effective?—
Yes, but it is only a matter of time hefore that valve becomes in-
effective.

500. But still a respirator has some beneficial action?—VYes,
as a whole it is good. ‘

501. Mr. Harry Johns: One other point I should like to make.
Mr. Fisher has mentioned, in his statement about dust-destroying
apparatus, atomizers and sprays. Have you seen anything, so far,
which would lay the dust after a blast 7—Yes.

502 When the holes are blasted we have dust,and no atom-
izers or sprays are present. You would haveto saturate the whole heap? —

Mr. J. S. Fisher.
4th Feb. 1908,
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Yes, but then the spray would come in, because you could have
different sized nozzles with your spray. You would, however, have
to thoroughly saturate the stuff you were blasting.

503. That would be a difficult thing to do?7—Well, it would
be difficult.

504. Without you had the spray or the atomizer playing on
the heap of dry rock you would not be able to get rid of the dust?
That is so, and you would naturally have to keep the spray playing
continuously.

505. I mean in the case of men drilling fresh holes and boys
shovelling rock already broken, you could not saturate that rock in
order to prevent this dust rising unless you had the spray playing
on it.

506. Mr. Drake: One would require to have a spray playing
on the point where the shovelling was taking place?—VYes.

507. Mr. Catlin: In places where the atmosphere is already
charged with moisture, is that not sufficient to settle the dust? I
understand it takes two hours after blasting to settle the dust?—
Well, in working the atomizer, water is divided into very fine par-
ticles but with the spray it would be thrown more as a large body
agamst the face of the surface.

508. I understood that it would take two hours after the
atomizer was at work to settle the dust?—Oh no; I think you mean
that it took two hours to take noxious gases out according to
Mr. Wilkinson

509. Have you seen the effect of these atomizers on gases
after blasting?—No, I have not.

510. You cannot state whether it has any effect in laying the
gases 7—No.

511. Dr. Davies: How many miners do you think, Mr. Fisher,
would use these respirators supposing they were perfect and miners
knew it would be to their advantage to wear them ?—That is a very
difficult question.

512. From your practical experience of miners, you must
know perfectly well their various idiosyncrasies and how many, do
yvou suppose, would use them ?—I believe 70 Per cent of the miners
would use the respirator, in dusty places, where they could see
the dust.

513. But if they could not see the dust, they would not wear
them ?-—No.

514. The Chairman: Do you mean at the present time or
always?—No, in dusty places even in the old days men used to tie
a rag, of some description round their faces.

515. That is only when the dust is visible?—Yes.

516. They would not take any notice of finer dust which
wus not visible?— No.

517. From your knowledge, do you think the use of respi-
rators could ever be made compulsory?—No.

518. Do you think that the opinion of the men is, that the respi-
rators are good to a certain extent?—Yes.

519. And, so long as the respirators are not uncomfortable,
they think them good?— Yes, when they are in dust the majority
of the men would wear them. i

520. Dr. Sansom: Have you talked to the miners who work

this atomizer?—7Yes.
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521. Have they any complaints?>—No, no complaints. Oue
man, who was working 170 feet up, told me that if the atomizer
was taken away he would have to leave the place.

522. That was not a complaint?—No, it was rather in favour
of it.

523. Then, with regard to the atomizer, you have heard no
difficulties whatever —No.

524. Now, as to the spray, are there no complaints about
that?—That spray has been tried by the Robinson Mine and, I
know, they have ordered four.

525. Mr. Drake: That is Beatty's?—Yes.

Dr. Sansom: A certain number of samples of air have been
taken from difierent mines in order to see how much dust per litre

is in that air. Have samples of air been taken for testing purposes
when the atomizer was at work ?

The Chairman: Not yet
Dr. Sansom: T think I should like to have that done, because

we would then know whether it was an effectual means of laying
the dust.

The Chairman: Yes that is so.

Mr. Drake: It would also prove whether it had any effect on
the gases, and that would be a very strong piece of evidence If
there was no dust in places where rock drilling was going when
the atomizer was being used, then we should know where we were

The Chairman: Thank you, Mr. Fisher.

Mr. William Moses, Inspector of Mines. was called and
examined.

5206. The Chairman: Mr. Moses, have you come across many
cases of Miners’ Phthisis?—No, very few.

527. Ts that because the cases don’t exist or because you
do not come in contact with them?—I suppose the latter. T have
had 32 years experience in mines, principally in coal mines but I
have not come across any cases, with the exception of four cases
here quite recently.

528. Where was your experience of Coal Mines?—In England,
British Columbia, China and also here in the Transvaal.

529. And you never came across Miners’ Phthisis?—No, not
in Coal Mines.

530. Did you come across other pulmonary complaints?—
Yes, these are very prevalent.

531. In your opinion Mr. Moses, Miners’ Phthisis does not
exist out here, in the Transvaal, or is it only because you have not
come across any?—I would not say that, I should say, that it does
exist. [ come in contact frequently with Miners, Mine Managers
and the Medical Officers. and all I am telling you, is what I have
gathered from them, and that is that there is not so much Miners’
Phthisis as we are led to believe.

532. But it does exist?—Oh there is no doubt.

533. Have you any idea as to the cause?—Well the principal
cause is the dust created by the working of the rock drill, the fine
particles of dust developed there.

534. Is this the chief cause?—I should say so.

535. In every case?—I should say it was aggravated very
much by the gases, and so forth, given off in the explosions.

Mr. J. N Figher.

4th Feb. 1903,

Mr. TV. Moses.
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536. Have you any evidence to lead, as regards the injury
caused by gases?—No, I have no evidence beyond this that during
my experience T have seen men gassed and I have also come across
deaths from the inhaling of fumes, but as to the injurious effects
of gases that is more a point for a medical man.

537. Have you any suggestions to make as regards the pre-
vention of the disease? —As far as I can gather, the best prevention
would be the application of water and an improved respirator.
There is no doubt that the present respirators are not the very best
that might be made, but improvements could be brought into them.
The application of water would stop the dust rising and getting
into the atmosphere. Mention has been made as to the sanitation
of mines, and, as far as I have seen, this is not so bad underground
in any new mine, but is worst in the older mines where there are
disused workings, which have not been shut up.

538. Do you mean disused portions of a mine?—Yes.

539. In these portions where working is proceeding the
sanitation is not so bad? It is not so bad.

540. That is in the newer mines?—Yes.

541. What do you mean?—Deep levels.

542. You mean to say there is not the same number of worked
out stopes in a new mine as in a deep level mine?—Yes.

543. Do you think that all deep level mines would eventually
get into the same condition?—No, because precautions are being
taken.

54% What precautions?—The bucket system,

545. Has that been introduced into all deep level mines in
your district?—I won’t say all, but I should say the majority of the
deep level mines. Then, as to the health of the miner, if the system
of having change houses was applied to the different mines, the
miners would be very greatly benefitted. His clothes should be left in
the change house and they should he dry and clean for him before
he returns to his work. He should not be allowed to go to his
room and hang up his wet clothes, inhaling all the time the damp
atmosphere caused by these wet clothes. This leaves the miner open
to all kinds of other diseases and would probably induce a more
rapid course of this phthisis.

546 Do you mean that for a man to change in his bedroom
is very unhealthy?7—Yes.

547. Examined by Dr. Davies.

548. Do you make a statement that Miners’ Phthisis is not
so common as one would be led to believe?—Yes, that is so, as far
as I can gather.

549. That is rather an important statement, is it not?—Well,
I don’t know. I can only give my opinion, and the opinion of the
people in my district, that is also what they think.

550. Do you know what Miners’ Phthisis is?—Not in the
least, excepting what I have been told.

551 Do you know what it is caused by?—By the inhaling
of the atmosphere which is laden with dust.

552. If you don’t know what Miners’ Phthisis is how do you
know what is the cause?—Irom the instructions of medical men.

553. Then do you not know of your own knowledge?—Oh
dear no, I have never made a post-mortem.
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554, Do you know what you stated regarding prevention
from your own. personal knowledge?—Not from my own personal
knowledge.

555. You say, you don’t know anything except what the
Doctors have said. You make a statement that dust is the cause?—
Yes, and I say apply water and stop the dust.

556. Very good. Then, you are assuming, that certain state-
ments, that have been made as to dust being the cause of Miners’
Phthisis are true?—Certainly.

557. Very good, then we also have to take your evidence, as
being purely an assumption on an assumption?—It is an assumption
as far as that is concerned.

Then, Mr. Chairman, I object to evidence being taken of this
kind. I don’t think it right that we should get evidence as to
opinions, unless the gentlemen giving these opinions are willing
to prove them.

The Chairman: I think, Mr. Moses, as Inspector of Mines, has
visited a large number of mines in his district, the eastern portion
of the Rand, and, I think, he is reflecting, possibly, the opinions of
those with whom he has come in contact.

Dr. Davies: But, Mr. Moses is on oath giving evidence as an
expert and if he does so, we must get categorical evidence and not
what he has got from other people as it seems to me we may be
led astray by evidence given entirely made up of statements by
-other people.

The Chairman: Cannot we take Mr. Moses’ ecvidence as
being that of the general opinions obtaining in his district?

Dr. Davies: I am quite willing to accept his evidence from
that point of view.

558. The Chairman: I think Mr. Moses stated his opinion has
been based, practically, on the opinion of people with whom he has
come into contact. Is that not so?7—Yes, that is, Mine Managers,
medical officers, and miners generally.

559. And you have reflected their views with regard to the
cause of Miners’ Phthisis?—Yes entirely.

560. You are not stating it, as a fact?— I cannot state it.

561. Is it merely the opinion prevalent amongst the em-
ployees 5f mines in your district?—That is so.

562. Dr Davies: As long as that is perfectly clear I am
satisfied, but T want it to be made perfectly clear that your evidence
is merely the opinion of other people.

563. Dr. Porter: I should like to ask the witness whether I
was correct, in believing him to state, that the majority of deep
level mines were supplied with buckets underground?—I stated
some of the deep level mines were.

The Chairman: We are only talking of Mr. Moses’” district.

564. Dr. Porter: I can only say that in the district within
the extended boundaries, I made a careful survey some time ago
and, as far as my memory goes, there were, I think, only two that
had any arrangements underground at all, and there are some
22 mines shortly coming under the jurisdiction of the Town Council
of which I say only two have any underground sanitary arrangements.

565. Dr. Sansom: You had a long experience of coal mining
in England?—Yes.

566. You have been at work underground 7—7Yes.

Mr. W. .Moéee.
4th Feb. 1903.
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567. Were you there as Inspector?—No, as Assistant Manager
and Manager.

508. But you were constantly underground?—Yes,

569. How does the ventilation of the Coal Mines in England
and the ventilation of a mine here compare?—You cannot compare
them. I was connected with the most fiery mines in the north of
England and the ventilation there is all artificial, while here you have
natural veuntilation so that the two cannot be compared.

570. Conplaints have been made that the ventilation in the
mines is very bad. Have you found it very bad?—I have in one or
two cases on coming to a dead end, but taking it on the whole [
express the opinion that the ventilation of mines in the Transvaal
is much better than the ventilation of the metalliferous mines
at home.

571. Now as to the conditions of the individual compared
with those existing at home?—These I should say are on a par. I
mean the living conditions.

572. The whole conditions of the individual?—Yes.

573. You made certain remarks just now about going to
their rooms and hanging up their wet clothes?—Yes, and it is the
same at home. There are only a few places where there are
change houses.

574. The Chairman: Do you mean that there are no change
houses on metallifferous mines?—They have on metalliferous mines,
but I am speaking of Coal Mines which generally have no change
houses. 7

575. Dr. Sansom: I was questioning you on Coal Mines
because I understood from you that your experience has been
amongst Coal Mines and not so much amongst Metalliferous Mines.
Now you speak about gases here. You have been in mines in Eng-
land and other places where they use explosives?—Yes, all of them.

576. Have you had much difficulty with gases?—Not in Coal
Mines. :

577. Then you never had any trouble with gases in Coal
Mines ?—No.

578. Why not?—Because ventilation cleared it all away.

579. Did you not say that the ventilation is better here?—
Oh! that is in the case of Metalliferous Mines but the ventilation
here is not to be compared with the Coal Mines. Here you are
content with 20,000 feet while at home they get 2, 3, or 4 hundred
thousand feet per minute.

580. The Chairman: Your experience at home was confined
to Coal Mines?—Yes, to Coal Mines

581. You did not come much into contact with Metalliferous
Mines ?--No.

582. You have no wide experience of them?—None whatever.

583. In stating a comparison between the ventilation of
Metallifferous Mines at home and the mines here; do you know that
from your own knowledge?—I cannot say so as a manager of any
of these mines, but I visited them.

584. As regards the ventilation of the mines here, you say
it is very good with the exception of dead ends? Yes.

585, Are not all working places as a rule dead ends, the
drives for instance?—Yes, but where you have rock drills working
then you get ventilation.
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586. In that case the ventilation depends on the rock drills?
Yes, I have not come across any artificial means being adopted for
ventilating dead ends or rises,

587. Mr. Drake: Speaking generally Mr. Moses, the under-
ground conditions which you experienced in the old country and
here are much alike, that is as to the comfort of the men. I do
not mean you to go into any scientific method of determining the
quantity cf the deleterious matter in the air but it is the fact that
yvou feel more comfortable here than at home when underground?
- Yes, I should say so generally.

588. Mr. Harry Johns: Ts it not a fact that in all these dead
ends you speak of there is ventilation when the miners are working
there?—Yes, when the rock drills are working.

539. Reverting to the sanitation of the outcrop mines, do
you know of any reasonable method by which the manager of a mine

or his shift boss can get the miners to use the pails supposing they

were put there?—The only way is to close up all the openings of
the old workings

590. That would be almost impossible in an outcrop mine
where you have a couple of reefs and a lot of stopes worked out?—
Yes that would be almost impossible.

591. Dr. Davies: Is there not a Kafir in charge of the boys
who could overlook that kind of thing?

592. Mr. Harry Johns: Take a mine with ten to fifteen miles
of levels open, what kafir can supervise all these boys?—I know of
a minc exactly like the mineshere in which at every level there was
a closet and the miners were compelled to use it.

593. Dr. Davies: Have kafirs any objections to these things?
—No, I think they would prefer using them.

594. Mr. Harry Johns. Would you not. find considerable
difficulsy in carrying out a regulation to that effect, supposing the
boys were working three or five thousand feet away from the end
of the level?—You would of course have to train the boys into it.

595. Do you think it possible to train raw kafirs within three
or four months?—Not within three or four months.

596. The Chairman: Don’t you think that underground su-
pervision would be useful in the matter, placing a few native police~
men on duty ?—Yes, that would be a very good suggestion-

597. What number do you think would be sufficient 7—I
really could not say.

Mr. Harry Jones: 1 have tried these various matters and I
know the difficulty and, in my opinion, it would be next to im-
possible unless you employed a body such as the 5. A. C. of the
Transvaal. I have found the greatest difficulty in getting the Kafirs
to use any system whatever as long as they can get into these dark
disused workings.

598, Mr. Williams: With regard to these change houses you
were speaking of, do you know whether the miners usc them? —Yes, 1
was in charge of one mine where we had change houses and the
men were ot allowed to leave the mine without using them.

599. Was the use of the change house made compulsory 79—
Yes, they were compelled to use it.

600. I have a mine in my mind where they had really good
change houses and the men did not care very much abont using
them?—I think that depends very much upon the manager, and he
should make rules that they do use them.

Mr. TV. Moses.
4th Feb. 1903.
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601. That means legislating. I mean that hot water has been
laid on for baths and very frequently the mincrs would go home
rather than use the baths prepared for them ?—Exactly, but I think
you will agree it would be very much better for them if they did
use these change houses. In one mine I knew of the rule was
that they either had to use the change houses or leave the mine.
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FIFTH DAY.

CHAMBER OF MINES, JOHANNESBURG.

Wednesday, 25th February, 1903.

PRESENT :

Mr. H. WeLDON (Chairman).

Mr. J. R. WILLIAMS. Mr. J. Harry Jouws.
Mz. E. Perrow. Mzr. R. M. CaTrin.
Dr. Davigs. Dr. HAWARDEN.

Mr. J. STRATFORD, Secretwry.

The examination of Mr. Arthur Robert Sawyer was continued. His Mr.
A. BR. Sawyer.
statement was as follows :— _
. 25th Feb., 1903.
As I have mnot the advantage of being personally known to the

majority of the members of the Commission I think it well to read the
following before tendering my evidence.

Secretary of State,
Home Department.
32,113

=3

{

METALLIFEROUS MINES REGULATION ACT, 1872.

1, the Right Honourable Richard Assheton Cross, one of Her
Majesty’'s Principal Secretaries of State, in pursuance of the power vested
in me by Section 15 of the “ Metallifcrous Mines Regulation Act, 1872, do
heveby divect Arthur Robert Sawyer, Esq., being a person duly appointed
an Inspector under the “Coal Mines Regulation Act, 1872, to act as an
Inspector under the aforesaid « Metalliferous Mines Regulation Act, 1872.”

Given under my hand at Whitehall this 16th day of April, 1879.
(Signed.)  R. ASSHETON CROSS.

I may add that I left the service in 1890, and have been engaged
professionally in Africa ever since.

The following is the substance of a letter I wrote to the Commission
on the 15th December, 1902 :—

“The only recommendations [ can suggest to prevent or to minimise
miners’ phthisis are :—- ;

“1. A greater regard to ventilation not only in quantity but in its
distribution. The distribution of air should be studied in pretty well the
same manner as if we had to deal with inflammable gases instead of with
non-inflammable gases and fine, sharp dust.

“2. Dry drilling should be entirely discountenanced. The fine dust
produced by drilling should be systematically wetted and rendered
innocuous. Several methods of allaying dust, some mechanical, exist and
have been in operation for many years. No doubt the most suitable
method will suggest itself to managers of mines as soon as dry drilling is
prohibited.”

We have recently been informed by an eminent Jobannesburg
Doctor that phthisis is due, so far as 1 understand him, to the clogging or
destruction of the membrane of the lung or, so to speak, of the diaphragm
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between the lung proper and the outer atmosphere, which prevents an
exchange of gases through it by endosmose and exosmose, so that, however
much oxygen there might be outside, it could not get into the lung to
purify the blood.

~ This, he stated, was entirely due to dust and not to noxious gases,
except indirectly in weakening the constitution of the individual and thus
making him more susceptible to the disease. From this statement it has
been deduced that good ventilation is not an important factor in this
enquiry, and that the only thing to be done is to allay the dust.

I do net know what the scope of the Commission is, but if it were
rvestricted strictly to Phthisis, which I' cannot suppose, an allusion to
ventilation might be considered out of place in this connection after the
statement referred to above. ‘

I consider that the accompanying table on the comparative
mortality of males in England and Wales, from 25 to 65 years of age, in
diffevent occupations from all and scveral causes, accompanying Dr. Ogle’s
evidence before the Royal Commission on Labour in 1892, which shows the
number of deaths that took place in the years 1880, 1881 and 1882, is of
importance.

From this table it will be scen that Phthisis is not the ouly disease
of the respiratory organs, and I venture to think that the inhalation of
impure air and noxious fumes contributed considerably to some of these
other diseases, such as miners’ asthma and chronic bronchitis.

Dr. Ogle draws attention to the death rate in miners from diseases
of the respiratory organs other than phthisis. In the case of colliers and
ironstone miners it is considerably higher than that from phthisis.

He further states that, owing to the loose way of certifying death,
many deaths registered under the name “miners’ phthisis ” should really be
registered under one or other of the diseases of the respiratory organs.

Diseases of the respiratory organs, other than phthisis, are due to
several causes, among which are breathing impure air and sudden change
from one extreme of temperature to another. Ventilation tends to remove
the first cause, and suitable wash and dressing houses at the shaft the
latter cause.

It will be seen from Dr. Ogle’s table that there is comparatively no
high mortality from diseases of the respiratory organs among colliers and
ironstone miners. The mortality amongst ironstone workors is only very
slightly higher than that amongst colliers. The figures for Cornwall are,
however, appalling.  They are from three to four times as great for diseases
of the respiratory organs, including phthisis.

The health conditions of coal and ironstone mining in England have
improved considerably during the last quarter of the century owing to a
great Improvement in ventilation, just as the death rate from accidents has
improved as under :—

Year.  Output intons.  Death per 1,000 cmployed.
1855 64,000,000 - 39
1894 188,277,525 16

As a member of the Commission appointed to revise the mining
regulations in the Transvaal in 1896, I am partly responsible for the
insertion of the following clauses :—

52. Every mine must be constantly provided with an adequate
supply of fresh air.

Not less than (2) two cubic retres or 70 cubic feet of such air per
minute shall be provided in the intake for each and every person employed
underground, and as much more as circumstances may roquire.
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53. The ventilating current shall be suitably split where necessary
and the an conducted to and along the face of each and every working
'placc throughout the entire mine in sufficient quantities to render harmless
and to sweep &way the smoke produced by blasting, ox any other noxmus
gases, so, that al W 01k1n0 places and travelling roads Shdﬂ be in a fit state
for p01sons to w 011& and’ tmvel therein.

These 10@111amons, 1 beheve ars still in fmce

} As 1e0mds thc outerop nnncs on the Rand and the deep level m]nes
genemlly, 1t m%y bo smd that but for blind ends, headings and rises (Wlnzcs)
the amount of air circulating th()ugh them is not, insufficient. :

These blind ends are, so far as I know, invariably Venmlated by
dlffllblOIl and by the exhaust air from the drills, which is, of course, only
avallab]e when the drills are working. This supply of air is thus cut off
at the tirne of Dlasting, just when it is most needed to purify the air at the
face, which the cxhaust air does to some extent. The blind ends cannot
stnc‘dy be said to be ventilated in the spirit of the above regulations.

Headings are frequently driven many hundreds of feet before being
connected with an upper heading through a winze, and much time is then
lost by the men in waiting unti] the face is clear enough for them to go in.
There is algo a great temptation to miners making high wages to return to
their work before the fumes and gases have cleared away sufficiently, and
for the fine dust shaken into the air from the floor and sides of the heading
by the blast to subside.

The small outlay necessary to ensure the circulation of a regular
air current in the blind ends would, I foel sure, be fully repaid by the quick
removal of the noxious gases enabling the miners to start work quicker
than is generally the case at present, and, through better health conditions,
to accomplish better results.

Healthy underground conditions must also have some influence in
attracting drill and other boys, for we must not forget that boys are also
affected. This must be known to their friends at home, and must act as a
deterrent to their coming to work in the mines.

It is a question whether the proper ventilation of blind ends might
not also cnable the blocks to be inade larger, thus reducing the cost of
development.

With regard to the deep level mines, and especially the very deep
ones now contemplated, I cannot too strongly urge, as I have already doune,
the necessity of a plentiful supply of air and its proper distribution, and
that the mine be so laid out that two or more splits, quite independent onc
from the other, be cnsured. It is not a matter of outlay so much, which
is comparatively insignificant, but a matter of application of the laws of
underground ventilation. It is in connection with these deep level mines
that the headings are sometimes driven inordinately far without proper
ventilation, before connection can be made with a second opening.

I have no wish either to state or to insinuate by the foregoing
remarks that the necessity for good ventilation has escaped any of the
Engineers or Managers on the Raud, or that most of these are not fully
qualificd to deal with this matter and most desirous of looking to the
health conditions of the minors. It is, however, my experience that
metalliferous miners “per se,” who have not had any experience in
stratified deposits outside the Rand like the stratified ironstore deposits in
England, are not always quite aware of the necessity of good ventilation as a
factor, not only in healthy underground conditions, but in cheaper WOfkmg,
and are not always experienced in the application of the laws of ventilation
underground.

Mr.

A. R. Sowyer

°5Qh Feb.,

1903.
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The mortality from diseases of the respiratory organs amongst
ironstone miners in England compared to the high mortality in the
metalliferous mines of Cornwall, in which the character of the dust
approximates to that in the mines of the Rand, is very instructive.

The illustrations which I produce are taken from a book on
« Accidents in Mines,” which I published in 1886. They show some of the
workings in the stratified ironstone mines of North Staffordshire. Naked
lights are used in these mines, but they are ventilated like collieries, in a
systematic manner, and the miners have seldom to wait long after a blast
hefore being able to return to their work.

[ do not wish it to be understood that the conditions of mining in
these ironstone mines are the same as in Cornwall or on the Rand, or that
the fine dust produced is as angular, but I do think that the small mortality
from diseases of the respiratory organs amongst ironstone miners in England
is greatly due to proper ventilation, which removes one of the predisposing
causes of these diseases.

A glance at the illustrations will show that the stratified ivonstone
beds, which have an inclination varying up to 45 degrees, are worked by
modified systems, or “ Longwall,” thus saving in development, and ensuring
better ventilation.

In a joint report made by Mr. J. Harry Johns and myself, some years
ago, for the Geduld Proprietary Mines, Ltd., on the proper method of
working their reef, which dips at an angle of eight degrees, we advised that
it should be worked by the « Longwall ” system, which they have decided to
adopt.

A wider resort to this system, where practicable, would simplify
ventilation, and reduce the cost of development considerably.

Electric blasting should be resorted to where practicable, as there
would then be a total absence of smoke and fumes from the burning time
fuses, which greatly add to the fumes produced by the explosives.

Before closing my remarks on ventilation, I should like to mention
an arrangement, shown me by Mr. T. Britten at the Wolhuter Mine, to
counteract the evil effects of the noxious gases produced by blasting at the
end of a long heading. A small pipe from the main air pipe, with an end
somewhat on the principle of Giffard’s injector, is placed not far from the
face. The miner, on his way out after lighting the fuses, turns on the air,
which sucks up a solution containing salts of alkalies and spreads it as
spray towards the face. This, to some extent, neutralizes the fumes, and
enables the men to return to the face sooner.

We were recently informed that it is best to allay the dust at the
bottom of the hole, on the principle that prevention is better than cure,
because a damp atmosphere at the face, which, no doubt, combined with
great heat sometimes caused by want of ventilation, is objectionable, would
thus be avoided. But it seems to have been overlooked that drilling is not
the only source of dust, and that blasting, breaking and falling of quartz
also produces dust. Blasting is especially obnoxious in this respect, as it
disturbs the finer particles from the floor and sides of the headings and
winzes, which then float in the air for some time, and are inhaled by all
those working in these blind ends. To state that they are carried away by
the ventilating air current, except in rare instances, is bordering on the
imagination, as already explained.

Dust, which might have injurious properties, is also, in some cases,
produced by dynamite itself. In parts of Bohemia, dynamite is not used
because it covers coal with a fine reddish dust after blasting, and this affects
the selling price. It would be interesting to know whether any appreciable
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quantity of dust, blown about from the sand and slimes heaps on certain 4 R.Di‘qf;wyw.
very windy days, is carried down shafts in their immediate vicinity with the .
intake air. ‘ . 25th Feb., 1903.
As is well known, the fine coal dust in collieries is not so very
injurious in itself, but is a most important factor in the production of
explosions, causing, in some cases, explosions without the presence of fire-
damp. In Europe, before a shot is fired in dusty collieries, the roof, floor
and sides have to be thoroughly wetted or damped to allay the dust. The
cost of this is infinitesimal, and is well repaid by the greater amount of
work which the miners are able to perform in a purer atmosphere.
Independently of legislation, the dust is also allayed along the roadways at
several collieries.
Although not necessarily applicable or desirable to do this in the
mines of the Rand, or even at all eollieries, I think it well to cnumerate a
few methods which are adopted for this purpose :—
1. A water waggon, which waters the roof and sides by means of a
pump fixed inside of it. It is worked by cranks on the axles of the wheels,
and throws out the water in thin sprays from jets or roses.

2. Another kind of waggon has a brush at one end, and the motion
of the wheels makes the brush whirl round, causing the water to fly out
from its circumference and to water all parts of the road alike.

3. 1} inch or 2 inch pipes are laid from the pump column in the
shaft along the main road, having a rose or jet fixed on upright standards
attached to these pipes. These emit a constant discharge of a thin fine
spray of water into the air. This method has been greatly developed at the
Maybach Celliery in Germany, where a network of pipes starting with 4
inches and ending with 2 inch in diameter is spread through the colliery.
As it was found that the air current dropped the particles of water only a
few feet beyond the sprayers and that the rcadways could, therefore, not be
kept damp, stationary sprayers were abandoned. The nozzles produced
fine spray to the greatest advantage, but as they were expensive and often
required to be repaired and cleansed, they were abandoned and narrow pipes
with narrow openings substituted.

Fine, angular dust is certainly a most, and probably the most,
important cause of diseases of the respiratory organs. This is corroborated
by the high mortality among trades other than mining in which dust is
formed, as shown in Dr. Ogle’s table.

I believe it is, therefore, generally admitted that the fine, sharp dust
formed in the mines on the Rand should be rendered innocuous. The only
question is as to the best method of doing this.

To their credit be it said, many engineers and managers on the
Rand have made strenuous efforts to cope with this question. The methods
so far tried are .—

1. With air drills. Mr. Britten has introduced a spray, which he
calls an atomiser, on the principle already described, but without the
alkaline solution, at the drill itself. This spray is turned on to the face of
the hole whilst the drill is at work. It allays the dust coming out of the
hole, and also has the effect of damping the dust in the headings and
winzes (rises) for some considerable distance. The results, as I saw them,
were certainly very encouraging, water in conjunction with compressed air
forming a most efficient spray.

Mr. Strangmann Hancock has introduced pipes somewhat on the
principle described above, which are laid at the same time as the air pipes,
and thus at little cost.

The Leyner drill has recently been introduced. In this drill the
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drill steel is perforated, and Water is forced through it from the back right
up to the end of the drill, thus conveltlng the dust into mud before it
issues out of the hole. This drill, T Believe, is in use at the Slrnmer and
Jack Mine.

Mr. J. C. Manion, of the Ingersoll -Sergeant Dmll Co, has also
tmproved theu' drill in this respect. This new drill, which is on its Way out,
also requires a perforated drill steel, but the water, instead of entering the
the drill at the back, enters it at the front head, and what is very 1mpoltant
issues not at the end of the drill but thr ough four holes, one in each wing,
several inches back. The advantage of this is, that the drill is not likely to
clog, and the steel is easier to sharpen. The present Ingersoll-Sergeant
drill can be used, the piston and front head alone requiring to be changed.

2. With a hydmulic drill, the invention of the late Mr. Thompson.
This drill is worked by water, which is forced through pipes by a head
of water similarly to the third method described above. Some of this.
water is forced right up to the end of the hole and converts the dust
into liquid mud. The water pipes being there, it would be an easy matter
to allay the dust by water sprays. Should this drill, which is now being
tried at the Meyer and Charlton, prove a commercial success, compressed
air would probably, in some cases, be abandoned and strict regard to
ventilation would be still further necessary.

- 1t is premature, and not my desire now, to expross any preference for
any of these methods.

Good work is certainly being done by some in devising inexpensive
and efficient means of allaying the dust, and I should certainly not like
to check the development of fresh ideas on the subject by recommending
one of «these methods specially.

Whenever the subject is ripe for legislation the particular method
of allaying the dust should not be laid down, but it should merely be
stated that the dust shall be allayed. As shown, it is practicable to do so,
and will, in my opinion, decrease rather than increase the cost of mining.

I would not recommend any fresh legislation with regard to
ventilation as, in my opinion, the clauses of the mining regulations, already
referred to, meet any and every case. They only require to be carried out.

(Signed.) A. R. SAWYER.

. 602. The Chairman: You are under your former oath. At the
last mecting, Mr. Sawyer, you stated before the Commission that the
ventilation of the mines on the Rand here was good except in the ends of
drives, winzes and raises 2—Yes.

¢03. This was said by another witness in addition to yourself ?—I
think, generally speaking, that the ventilation is good, but not in all cases,
especially where the headings are rather extended.

604. Then apart from these portions of the mines which are being
developed, the remainder is well ventilated ?—IFrom my visits to the mines,
the ventilation gencrally is good except in the case of those headings which
are usually badly ventilated, but I have not seen the workings in all cages.

605. Have you been much amongst the mines, and are you well
acquainted with them under their present conditions 7—Yes.

606. Have you been down the mines ?—I have been down several
mines since the war, and, of course, I went down more often before the war.

607. Do you advocate that the drilling of dry holes should be
prohibited by law -1 should prefer that the law should not be too specific,
but should simply state “the dust shall be allayed,” and leave it to the
inspectors of mines or the Mining Office, in conjuction with the managers.
of mines, to determine what is best for each individual mine,
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'608. " You mean that the law shotld bé in general terms 7—Yes.

609. And that it should prohibit working in dusty places —Yes.

610. Do you think that would have the desired effect 7—Well, that

in oohjmiétidn with ventilation or, I should rather say, with a due regard to
ventilation.

611. What, in your opinion, is the cause of miners’ phthisis ¢—I
am unable to say, because I do not know the definition of miners’ phthsis.
If under the term is included all diseases of the respiratory organs, then I
should say, that ventilation has a good deal to do with it.

612. Dr. Hawarden will probably define what miners’ phthisis is
to you just now. Krom the remark you have just made, and from what
you state in your paper, one would imagine you do not consider that miners’
phthisis, 4., consolidation of the lung, is so prevalent as some witnesses
have given the Commission to believe, and you think that there are other
causes such as bronchitis, pneumonia and other respiratory diseases often
classed as miners’ phthisis, and, accordingly, an undue weight has been given
of late to the term 2—It seems to me, I may be wrong, but I think there are
other discases of the respiratory organs just as fatal and as bad.

613. You think they have been wrongly entered under the heading
of Miners” Phthisis 7—Yes. Of course I have only Dr. Ogle’s statement
for that, and he does say so distinctly,

¢14. You are unable to give an opinion as tc the relative
importance of dust and impure air with regard to the diseases of miners ?
—1 should say that perhaps, on the whole, the dust is of more importance,
but at the same time I consider the question of ventilation as almost
equally important.

615. Then you do not think that dust is the primary cause 2—I
should say the primary cause of certain diseases of the lung—probably
phthisis—and, no doubt, other diseases as well.

616. Are you acquainted with metalliferous mines in Cornwall 2—
Yes, I have been down them.

617. Do you think the dust there is as sharp and angular as it is
here 7—I would infer it is so, but it is a long time since I was there, and I
did not study that particular question at the time. I should think that as
the Rand banket contains quartz, the dust would probably be very similar,
except, of course, that it may have a different chemical corposition from
the dust in Cornwall.

618. I was referring more to the physical qualities ¢—Physically I
should think the dust there would be almost the same as here—viz., sharp
and angular.

619. Have you prepared any scheme, or have you got any
suggestions to offer with regard to the most efficient method of ventilating
the mines here 2—The mines here are not quite the same as those you
meet at home. They are worked on a different system, and possibly the
system of ventilation would have to be different.

619s. IHave you gone into the details of the matter 2—Of course in
my own mind I have.

620. For instance, we were speaking of those portions of the mines
which are being developed. Have you any particular suggestion to make
with regard to the ventilation of these places 2—Well, in those ironstone
mines referred to in my written statement they are ventilated either by
brattice cloth or by iron pipes from 8 to 10 inches in diameter.

621. You mean thin pipes 2—Yes, very thin air pipes.

622, Do you find that the joints of these pipes are always

_Mr.
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efficient 2-—Of course there is a slight leakage at the joints, but that does
not matter as long as a certain quantity of air gets to the face.

623. How does it get to the pipes—by natural means, or is the air
forced through ?—In the ironstone mines it is sucked through the pipes by
means of a furnace or a fan.

624. T am talking of iron mines ~—The air is forced through the
mine either by means of furnaces or fans, which suck the air out of the
mines and it is led along the various turns and twists,being thus practically
forced through the pipes.

625. Not by natural means ?—No.

626. With regard to brattice cloths, do you not find that in this
country more explosives are used ?  There are rock drills in all drives
which take out big cuts six feet in depth, and the concussion is very great.
Don’t you think the concussion from a cut of that description would
destroy all bratticing down a drive ?—Of course with such heavy blasts 1
would not have the ends of the brattice or the pipe as near as I would in
an ironstone mine, but I do not think the blast would have that effect on a
light brattice or on a light air pipe, because they would present to the
blast a very thin surface—almost as thin as a sheet of thick paper.

627. I have seen trucks upset in drives after a blast 2—Yes, in a
mine I was down the other day they told me that wooden doors at the
shaft had been injured through concussion of a big blast.

628.  Mr. J. Harry Johns : 1think you stated just now that in most
of the mines the working places, with the exception of headings, are fairly
well ventilated ?—Yes.

629. Don’t you think the drives, if driven by rock drills, are
equally well ventilated while the men are working there 71 should not
say so in all cases, especially in the deeper mines, before connection has
been made with a second shaft.

630. That would be in the case of deep level mines where they have
not connected with the two shafts 2—Yes.

631. T am speaking of an ordinary drive in a mine being extensively
worked. You have the exhaust air from a one-inch pipe practically all the
time #—That is so, but of course ventilation by compressed air is a rather
extravagant method of ventilating a mine.

632. I am referring to the exhaust air from the drill 7——As far as I
understand, in most cases the ventilation of the headings is produced by
the exhaust air from the drill whilst at work, but as far as I know 1 should
think that there are veryv few mines here that can afford to let the air con-
tinue to run out of the one-inch pipe whilst the drill is not at work. 1
mean to say that they require all the air they have.

633. Yes, but when the holes are being drilled. Is not the drill at
work most of the time, and, when the drill is at work, is not the exhaust
air sufficient to ventilate the end of the drive %—-I have calculated here the
amount of air passing through a one-inch pipe, and I find, I do not know
whether 1 am right, that the velocity through a one-inch pipe would be
about 440 or 500 feet per second, so that the quantity would be about 345
cubic feet per minute through a one-inch pipe.

634. The Chairman: Through a pipe or duill /—Through a full
opening of the pipe.

635. Mr. Catlin: Under what pressure !
With a 12-inch ventilation pipe, which is rather a large one, the velocity of
air passing through would be about 7 feet per second to produce the same
amount of ventilation, and, to arrange the ventilation so as to direct the air
through those pipes to the face, would, T think, be cheaper than ventilating

30 pounds at the surface.
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by compressed air. (To Mr. Johns) I do not know, Mr. Johns, whether
that is the point you asked me about.

636. Mr. Johns: No, the point I wanted to get at was, is it not your
opinion that a drive is sufficiently ventilated by the exhaust air from a drill
when at work —When at work at the face, yes.

637. And in a mine that is being extensively worked with the winzes
within a reasonable distance of the headings, do you think the headings
leading beyond the winzes would be sufficiently ventilated ¢—Well, I should
say that depended on the dip of the rcef and the extent to which the winzes
and headings have been driven.

638. I mean when the winzes are connected of course —Well, it
would all depend on the length of the heading itself.

639. You will generally find that in most mines here we rarely drive
beyond 300 feet.- What, in metalliferous mines, is considered a reasonable
distance —Here I think they drive them as much as 500 feet in some cases.

640. Rarely over 300 I think 2—In some cases I could mention I
think they have gone as much as 500 feet, but I should say that 300 feet
is a long way to ventilate, as 1 put it in my paper, by diffusion and exhaust
air from the drill. V

641. Dr. Hawarden : What do you think the discases of the lungs in
these miners are due to?—Personally, I have no knowledge of medical
science, but of course I know a little about the lung. The lung itself may
be affected, or the bronchial tubes, or of course the other parts of the
mechanisnz, both by dust and gases.

642. Do you think this disease is caused by gases principally ?7—
Oh no, I do not say that. I should say that I put it asabout equally by dust
and equally by gases, but dust is a very important tactor.

643. Are you familiar with ganister mining in England ?—1I think I
have been in a mine working ganister, but I cannot say that I am very
familiar with 1t. It occurs in the coal formation in Eogland.

G44. 1 believe they obtain it to make a lining 2—Yes.

(45. Do you know that there is a very large mortality among the
men who work in that 7—JI cannot say, but I have an idea that I was aware
of it at one time.

646. Dr. Davies: I understood you to say that, in your opinion,
the causation of the miners’ phthisis is equally dust and equally gases ?—
Well, as T said at the beginuing, when I entered the room, I first want to
know the definition of miners’ phthisis before I could reply to that question.
If phthisis is what I have understood as stated in my written statement,
then, of course, it is caused purely by dust.

647. Do you think that a definition is sufficient to base a diagnosis
upon, however good that definition may be? Do you think that, if you had
a definition given of blood-poisoning, you would be able to tell what caused
it 2—T dare say.

648.  You think-you would ?—Yes.

649. Have you ever made any pathological examinations of a lung
which has been affected by miners’ phthisis 2—No.

650. Have you ever made an anatomical examination of a lung 2—
Yes, I have.

651. Have you made a microscopical examination 2—VYes. I studied
with Professor Huxley years ago, and at that time I knew more about it
than I do now.

652. Did you ever examine one that has been diseased or affected by

miners’ phthisis 2—No, but I examined a lung once which was completely .

filled with coal dust; a lung from a miner who had been working in a coal
mine for a long time.

Mr.
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653. Do you think you would have been able to say from that
examination and a definition of coal miner’s lung what proportion of that
lung was interfered with by dust and what by gases ?—No.

654. Do you think you are competent in any way to give an opinion
as to whether miners’ phthisis, according to those definitions you have got,
is caused by dust or by gas 2—Not from a medical point of view, but
certainly from the effects on the miners.

655, How are you able to exclude every other kind of cause except
dust and gas which might cause phthisis, unless you look at it from a
medical and pathological point of view? (To the Chairman.) What I
want to show, Mr. Chairman, is that Mr. Sawyer is giving evidence with no
knowledge of the pathology or anatomy of the disease, and I therefore think
his evidence is of very little value, and we may say that the amount of
personal knowledge he has of miners’ phthisis, from a medical point of view,
is very little. I think you will agree with me, Mr. Sawyer ?—1I do not pro-
fess to be a medical man.

656. The Chairman: You base a good deal of your figures on this
table of Dr.Ogle’s ? (See Appendix E.)—TI certainly go a great deal by that
table.

657. Not any personal knowledge you have 7—No medical know-

ledge.

658. Dr. Davies: That is all I want to get at. Now, as to
ventilation, I notice on page 2 of the report an analysis of mine gases taken
from ordinary mine air, in which the analysis is given: oxygen 2046 per
cent., carbonic acid less than 0:05 per cent., carbon monoxide 008 per cent.,
hydrogen 0-26 per cent., olefines in traces, nitrogen by difference 792
per cent. Would you consider that fairly good air?—I would like to
compare it with one I have here. I do not think I could reply to that
question either one way orthe other without having carcfully considered it.

659. You cannot tell whether that is a good sample of air for
breathing ?—Not at a moment’s notice.

660. M. On page 4 of your evidence you state, «these
blind ends are, so far as I know, invariably ventilated by diffusion, and by
the exhaust air from the drills, which 1s, of course, only available when the
drills are working. This supply of air is thus cut off' at the time of blasting,

Johns :

just when it is most needed to purify the air at the face, which the exhaust

does to some extent.” Is it not the usual custom to open the pipes to some
certain extent and allow a lot of air to escape directly after blasting 7—It is
done, but I do not think it is the usual custom.

661. May I ask whether you have ever known of any drive being
driven without that being done ? on’t say I have.

662. Personally I never have 2—No, I never have, but I go, to some
extent, by hearsay, and, of course, the quantity of air could only be very
small.

663. I take it from this that you considered only air from the
exhaust air was used for ventilating the end of the drive /—Of course |
may be wrong, and [ may have omitted to state that a certain amount of
compressed alr passes through while the drill is not at work by the cock being
slightly open, but my point is, that this is an expensive and uusatistactory

way of ventilating compared with veutilation pipes in extensive mines.

(64, And directly after blasting ——VYes, as sooi as the men get in.

663, So that the fumes and dust ave blown from the faces hetfore
the men come in/~—=Yes, but of course 1 take exception to ventilation by
compressed air 18 Is customary only to open the eock to a small oxtent.
:a]’!:.’»\\'u‘” asinall proportion of the air through, hui not rhe full ex
necessary to work the deill
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666. Is it not a fact that more air is allowed to escape out of the
pipes when the men are not working, and directly after blastmg, than when
the drill is working 7—Of course, they suit ‘the opening ‘of the cock to tlm
state of the air, and if’ they require more air they open it further.

667. What I wanted to bring out was whether, in your opinion, the
quantity of air that comes from the exhaust of the drill and what is let out
after a drive is sufficient to ventilate the end of a drive while the work 1s
being carried on ?—To a certain extent it is, but not .altogether.

668. Mr. Catlin to Mr. Johns: I understood the witness to dis-
tinctly say he considered the ventilation from the drill to be sufficient
so long as the drill was runnmﬂ ? ‘

669. Mr. Johns: That is why I brought this m yatter up, because
in his evidence he made no mention of the air allowed to escape out of the
pipes after blasting 2—The rveason 1 did not refer to it, I remember now, was
because the amount could only be necessarily small. It cannot be the tull
amount that passes through the }pi‘pe. ' ‘ -

670. Mr. Catiin: Why not 7 Because you may want fyuur arr
for other drills in other parts of the mine.

671. The Chairman: [ think, br. Sawyer, it is customary in all
mines on the Rand that blzistilig takes place at a staved time, and after
that time the cocks are allleft wide open, and the engines kept running right
through the shifts. I think, in the majority of mines, the cocks are fully
open, and the full amount 01 air is passed into the drives during the
interval between the shifts 7— Ves. I do not think that an economical way
of ventilating a mine. o

672, Mr. Johns: T merely wanted to know from you whether the
alr let out was sufficient /-—Yes, up to a certain point.

673. Mr. Catlin: In what docs dcﬁcwnq of ventilation consust in
quantity or quality —In quantity of oxygen.

674. Not in.any possible deleterious matter present. in the com-
pressed air itself Z—Personally, T do not know of any deleterious matter in
this compressed air, but I have heard it stated that this is sometimes the
case. : ‘

675.  Then vour objection is mierely on the grounds of economy ?—
Quite right.

Mr. D. WiLkINsoN was called and examined.

676. The Chairman: I notice that you mention that marsh gas
is an impurity in the air of mines. Do you find a very large quantity of
marsh gas in the mines of the Rand ?—This statement was not made on
actual knowledge . of analysis. When T wrote, that T wished to refer
principally to the coal mines of the Transvaal.

677. You state that the drives, winzes and raises of the mines—I
think you are talking of the Rand mines—are not well ventilated. Do you
consider that in the working operations of the mines the stopes and drives
of all the mines are well veutilated 7—In all the mines, certainly not. The
mines vary a great deal. There are many mines in which it is a
difficult matter to retain the workmen, owing to bad ventilation, but a
general statement of the kind you have put to me is rather misleading.

678. You state here that the mines, as a whole, are well ventilated
with the exception of the ends of drives, winzs, air-raises ?—VYes, taken
on the whole, that is my experience.

679. Then you merely wish to draw attention to the fact that some
of the mines are not well ventilated ?—Yes.

M.
A. R. Sawyer.

5th Feb., 1903.
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680. The calenlations in your paper are based upon conditions
which you do not find existing in the mines. You take it for granted that
the gases in mines are completely diffused ; as a matter of fact it is well
known that at the end of drives the air is more impure than at any other
place 2—In the case of the ends of the drives, there are two conditions we
have to consider. There is & portion of the drive near the drill, and in this
place the air from the drill issues at a considerable velocity and forces the
air from the end of the drive outwards towards the eross-cut. The end
of the drive, near the drill, therefore, is well ventilated, but the portion
between that and the cross-cut may not be well ventilated.

631. Do you think the amount of air coming from the eshaust of a
drill is sufficient to keep the air pure when seven or eight men are working
behind ?—Yes, at the face, but not in the drive itself.

682. Then, of course you do not take into consideration the fact
that a portion of the air from the down cast shaftis short-circuited, and that
only a portion of the air finds its way through the workings 2—No, I have
not assumed that.

683.  But that is o fact 2—Certainly, that is the case.

684. Therefore, we can take it that 70 cubic feet required per man
per minute is & minimum —Well, what [ think is, that it appears to be a
suitable condition and if 70 cubic feet per man per minute is not supplied,
then the consequences shown in the table will vesult. I am not sufficiently
well versed in medical matters to say that, because there is 1'1 per cent.
of carbonic gas in the atmosphere, the air is not fit to breathe. T simply had
to rely upon certain statements in medical works for these assumptions, and
[ have assumed a maximum of 07 per cent. becanse i medical works they
take 06 as the maximum amount of carbonic gas that ought to be present
in the air.

685, May I refer you to page 7 of your statement, where you say
that 60 cubic feet per man per minute is less than the nsual requirement

for persons who are working ¢ Further on you state that & cubic feet of
fresh air per man per minute is required for each candle bwning, in ovder
to render the CO, from this source innocuous. This does not take into
account the presence of organic particles in the mine ~Yes, it takes into
account the organic particles produced by the respiration of miners while
working.

(R5a.  Butnot in the organic particles from excrement 2—No.

636.  Therefore the air would be more impure down below than vou
have put it, and we may take it that 68 cubic feet of air per man per
minute is not sufficient ?—1I take it that 68 cubic feet, according to the
reasoning. should be the minimum. It may be sutficient, but it is a
question of degree.

627, Do you think this quantity of air passing through a mine, even
if well split up, would thoroughly cleanse out the gases from a mine.  Are
not the gases given off by an explosion oceulted m the hroken rock *

Some portion is usually retained i the interstices of the broken rock.

fis. You have not gone mto the question of dust, Mr. Willdiuson 2
—1 do vot understand the medical portiou,

629, Mr. Johns to the Chairman @ T mervely wish to rvefer to his
reply to one of your questions, in which he stated that he thought the air
runiing throngh the drill was sufficient for the men at the face to ventilate
the end of the drive within a eertam distance.

To the Witness ¢ Is it not a fact that all the men working in that
drive would be working at the face =—h, no, not aly

GO0, Bat they wonld be close to the face P—Well, the boys whe
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take the stuff from behind the drill would not be working at the face, but
along the length of the drive. ‘

691. But they would be close to the face ?~—Yes, but from the drive
to the cross-cut the trammers would be working in the drive. I think with
reference to that matter it scems to be the general experience that as you go
along the drive you find the air rather bad, but nearer the face you find the ends
better. That is my experience. There probably would be two or three boys
tramming between the face and the eross-cut. T should like to go into that
matter about the end of the drive if you like. I think, if you calculate it
out, you will find the amounnt of air supplied is not snfficient for six persons
in the drive.

692. Oh, no, probably nof, but, according to Mr. Sawyer's
statement, there would be 345 cubic feet of air per minute given off, and as
a rule you would rarely have more than three men at the face at a time. Is
it not the custom at most of the mines to have the drive cleaned while there
is a good blast of air from the pipes between shifts, after the blast and
before the drill men go down again ?—As far as T know the rule, the
portion near the face is cleared out before the men return to the face.
The remainder of the stuft is then taken to the cross-cut, so that the boys
are working at the face a considerable time before the miner fixes up his
drill.

693. Do you know of any mine i which the whole of the rock is
cleared out of the drive between the taking ont of the drill and rigging it up
again >—Not where two men work each shift at one face only, but where
the man work alternately at two faces.

694. Dr. Davies: You consider the airin a large number of the
mines as being perfectly good, taking the mines as a whole, with the
exception of certain parts >—VYes.

695, As to the other parts, where you say the means of ventilation
ix very bad, ave they ventilated ou o different system, or is the bad
ventilation due to any peculiarity in the mine itself »—My experience of
mines is generally that there are two shafts, which are placed so that the
driving is cast and west towards the boundary and the shafts. Now, the
portion between the two shafts, the central Jortion, is generally very well
ventilated, beeause the currents of air are divect, but in the case of the other
parts of the mine that are situated between the shafts and the boundaries,
the mine may not be well ventilated, because a considerable distance
may be driven before there are communications from one level to another.

696. T understand you to say that there are a certain number of
mines well ventilated on the whole ?—Yes.

697, Now, are those which arve not well ventilated on the whole
cifterent from the good ones in being ventilated in a different way ?—No.
It i wsually due to temporary conditions.

698, Do you consider the present method of ventilating mines on the
Rand ix, speaking geuerally, sufhciently good to supply good air to the
mines below >—Yex, | think so, generally.

699, You do not advocate that there should be any change in the
method of ventilating ¥—1 certainly do think that the most importaut point
is want of interest in the guestion of ventilation amongst the mines. 1 a
great 1y mines no interest whatever, ov very little fndeed, is taken in the
question of ventilation, '

W00, You consider there s not as mueh interest taken i the ventila-
tion of these mines as in that of coal mives *—Ch, no.

ol And you think more inferest ought to be taken in the question ?
—Yex, 1 think so.

Mur.
D. Willinson

25th Feb., 1903.
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702, Mr. Catlin: Is it not true that we have different conditions here
from those prevailing in the coal mines of the British' Isles, and that the
same amount of ventilation is not required on the Rand ?P—I take it, that
the differeice in conditions is the cause of the difference in ventilation.

703, You certainly think a different arrangement should be made for
the ventilation of der level mines. Is that because they are deep levels,
and because the distance vertically to the point of work is greater than in
others, or because of a larger area drained by these shafts ? If you have a
shaft 2,000 feet down to the reef, and you have a number of levels com-
municating with it, you consider the air is rendered impure before it gets
below. Is that your idea, or is it because it is 2,000 feet more or less deeper ?
—Not precisely that, There are a number of causes. Inthe deep levels the
men would have to remain down probably the whole day, and, there-
ftore, the snpply of air will have to be greater in the deep levels than in the
present mines. As that is the case, all Ventilatioushbuld be more under
control, for at the present time the ventilation of the mines depends largely
on the atmospheric conditions above. 1f you have artificial ventilation in
addition to natural ventilation, you would get more constant ventilation.
Anyone working in these mines knows that the difference in ventilation
between one week and another is, :at times, enormous.

704, Tn the case of o deep shaft having a greater volume of air, is it
not a fact that the incoming air, replacing that going out, would come with
greater velocity ?—If the first assumption is right, the second is right.
Assuming it 1s once set in motion, it appears to me the cirenlation of the air
in deep mines is dependent on precisely the same conditions as in other
mines.  [u the deep mines the velocities of air currents passing from one
shaft to another may be .very small under certain atmospheric conditions.

705, I you have two shafts on the same level, is there no circula-
tion >—I do not say that, but I say that there are certain days on which
circulation will be very had.

6. Mr. Williams : In allowing a maximum of ‘08 per cent. of
CO, do the authorities quote the amount of CO >—Not as a rule. They
refer in that case to air which has been respired.

707, Admitting 08 per cent. of (O, is injurious to health, would not
the same percentage of CO be very much more injurious P—Certainly, CO, is
only an indicator and can only be used as an indicator of any value when
vou know the general composition of the air in question.  You find that CO,
up to a certain amount is harmful, but you may have other conditions where
the same amount is not harmfnl—you would of coursein this case require a
larger percentage of CO, as an indication of viliated air.

708  We have cases before nus where there is far more CO than CO,
in the mines. In one case, at all events, we found 05 per cent. of CO, pre-
sent, and that would be considered very pure air, but the same sample of
air has got ‘08 per cent. of CO. Would you call that a very much worse
case than if there was ‘08 per cent. of CO, present?—In the first place if
that is a sample of ordinary mine air, it is difficult to understand the
analysis. In the case of air taken, say, from the compressor pipes or from
the air under ordinary circumstances, it is difficult to account for the
presence of ‘08 per cent. of CO. I would rather question the analysis,
or the taking of the sample you will excuse me saying so.

709. This was taken at the face of a drive where there were nine
men working and nine candles burning ?—For myself I could not frame a
theory to account for the presence of ‘08 per cent. of CO and only ‘05 per
cent. of CO, in the same sample of mine air.

710. You will also find that the compressed air taken direct from
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the compressor contains a greater amomunt of CO than CO, 2—That could
only be accounted for by the ignition of the oil in the compressor, but I
should doubt this very much, because ignition would take place in the presence
of a large excess of oxygen, and the formation of CO under these conditions
appears to be almost impossible. If you will excuse me saying so, I
question the analysis.

711, Of course you know that the tests for CO, and CO are very
distinct, and the results anmistakable 2—Yes. T cannot account for it.

712. Mr. Perrow : I think you said just now that, in your opinion,
most of the mines are well ventilated —Yes, taken on the whole, T think
they are.

713. What mines are you acquainted with ?—Well, I suppose I
have been down 20 to 30 mines on the Rand.

714. The majority of them deep level mines 2——No; the majority
are outerop mines.

Mr. G. D. STONESTREET was called and examined.

715. The Chairmnan : I think you have a statement to make with
regard to Dr. Aymard’s patent inhater ?—Yes, and first of all I want to
point out that it is quite different to a respirator. This inhaler is merely

a mechanical appliance for compelling the breathing of air direct from the-

compressor. The air comes through the mains into a small pipe, and
compels the man to breathe the air from the air mains while he is using it.

716. 1 think Dr. Aymard hasdeseribed his inhaler, and we have had
it on the table before us. I think it will be sufficient if you will give us
your experience of it ?—1I put on this inhaler, and took it from the hands
of the miner with the strength of air which was then ruuning, when I
found it unpleasant, being too strong a current, and too cold, but on
reducing the pressure of air I felt more comfortable with it; I could detect
no smell of oil—nothing at all unpleasant except the usual smell of the
engine-room. The miner who had been using it assured me that when he
first uscd it—and he had been using it for some five or six weeks - he
found it equally unpleasant to start with, but gradually increased the force
of the pressure of the air, and got to like it, and in raises he preferred the
coolness of this air.

717. Dr. Davies : Do you think that the miner gets practically
pure air through this inhaler 2—He gets engine-room air.

718 Do you think the air that passes through the inhaler is very
much lower in temperature than the ordinary air 2—That I could not say,
but I assume it is. T am sorry I did not take the temperature at the time
as I might have done so, but 1 should say the temperature of the air in
the inhaler would be about 50 degrees.

719. o youmight have a difference of 30 degrees 2—VYes.

720.  Quite apart from the gquestion as to whethier that would be a
good condition of things, do you leok upon that mask as being practical
from the miners’ point of view, and do you think a large proportion of the
wminers would usc ib constantly ?—1I think they would. 'The inhaler would,
of conrse, require to be removed if a man has to go round the colummn of
the drill or to the face, and this is due to the shortness of the connectin 1g

pipe s Lsaw it I uoticed that the men put it on readily.

721 When ab work —Yes, and  from investigations T made
found they were in the coustant habit of putting it on the woment they

Lad o dey hole to put b

M.
D. Willinson.

25th TFeb., 1903
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722. Of course, the only time they would wear this would be when
rock drilling 2—When they are putting in a damp hole they do not use
it, because water is pouring in usually.

723. Do you give it as your opinion, speaking generally, that,
supposing this inhaler were said to be the best method of dealing with all
conditions of air, the miners would generally use it ?—I think so. Of
course I am quite unprepared to speak as to the quality of the air.

724. But, apart from that, supposing that were said to be the best
method, do you think the general run of miners would use a mask of that
kind *—I do think so, particularly in raises, because the coolness would
obviate the heat in the raises. As faras I could ascertain, they seemed to
like it, and I have brought in a couple of miners with me who have been
using it, should the Commission desire to hear them.

725. Mr. Williams: You know that with the use of an ordinary
respivator through the working of the valve the nostrils of the miners are
frequently covered with fine dust. Is that dust entirely excluded by this
inhaler ?—It is entirely excluded by this inhaler, for it passes tightly over
the face of the miner, and the current issuing keeps the valve open and
keeps the dust fromn entering. When you take it off the exposed part of

. your face it is white with dust, but there is nothing at all inside.

Mr,
John Richards.

726. Mr. Perrow: Have you got many miners using it ?—At this
mine there were ten in use some few weeks ago, but owing to certain con-

. ditions on this particular mine they have reduced them, and when I saw

them there were only four.

727. How many men were working there 7—I did not talke the exact
number, but I think eight. v

728.  Then four miners were using them out of a small number 7
Yes. ’

729. Dr. Hawarden: Have you ever heard any complaints as to the
quality of the air from the compressor ?—The men told me they had not
noticed anything bad. They only had it in use about five or six weeks and
they had not noticed any oil.

730. Mr. Williams: Working with a minimum number of miners
the pressure would not be forced in any possible way ?—Well, they worked
at full limit when I was there, owing to the number of machines being used
in the stopes.

731.  Where they working at full pressure?—Yes, practically so, with
a pressure of 80 lbs. on the surface.

732, Dr. Hawarden: WHave you any experience of any other
respirator or machinery for keeping down dust 7—Of course, T have seen
the ordinary respirator in use with the sponge, which has to be washed out
very frequently, and which I do not consider a good appliance.

733. Have vou seen the atomiser at work ?—1I have not.

Mr. JouN RicHARDS, miner, was called and examined.

734. The Chairman: I believe you have been using one of Dr.
Aymard’s inhalers 2—Yes, sir.
785. On what mine ?—The French Rand.

736. How long have you been using it ?~—About two months, sir, but
I could not exactly state the date.

737. Would you make a statement as to how you find it works ?-—
Well, T have used it, and I did not feel anything coming through but the
pure air. I have been working when lots of water has been coming from
the compressor through the rock drill, but no water came through the air
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of the inhaler. Again, if & miner drills a dvy hole in veef it makes him
cough » good deal, but with the inhaler on he does not- cough at all.  The
air is very eold, bnt you breathe just as freely with the inhaler ag you do
withont it, and you do not feel any discomfort in drilling a dry hole while
vou wear it.  Absolutely no dust can get through it.

738. Do vou feel any effects from the cold air -~No, siv, I do not.

738, Do younot find that there is great difference in the temperature
of the alr coming from the compressor and the air from ahot raise 7—Yes, it
is a lttle cooler, and I have heard sowme say that when they first used the
inhaler it gave them a cold in the head, but T have never had one.

740. How many persons could use the inhaler at w roek drili 7—
Only oue.

741,  So that this inhaler is not @ universal preventive, so to speak ?
—No, sir. It serews on to the machine practically the same as the hose on
the top of the rock drill

742, And you do not see how wore inhalers eonld be attached ?—
Well, we have only one white raan there at a time.

743. So it means that the roek driller turning the handle is the
only person who ean use it ¢—VYes.

744. The work would interfere with its use in the case of the
assistants 7—Yes.

745 You have to take it off when you leave the machine ?—7Yes,

AT
746.  Your opinion of the inhaler 1s that you would always use it
in futvre whenever you get the chance 7— Decidedly.

747. Have you heent working in the mines long? -Yes, sir, for
SEVED Years.

748, And at home *—1I worked there for six years.

749. Have you been vock drilling all that time 2—No, sir, I have
been vock drilling tive years herc,

750, Did you do any rock drilling at home 7—No, sir.

751, Have you experienced any ill-effects 2.-None whatever that
I know of.

752, How wany mines have you worked on ¢—1 have worked on
five mines.

753. How do you find the venulation of these mines with regard

to the working places?—On one of them there was a vertieal shaft,

and 1t was not ventilated at all because there was no oeeasion.

~T1
pory
-

Was it a single shaft -—VYes, sir.

T
i

-1
T

And you found the air pure 7—Yes, sir.

-1
T
foN

Did candles burn well #—0Oh, they burned all vight.

Was it hot —1It was a little warm, but 16 was o wet shuft.

- =T
Noye
-1

58 With regard to the other wmines, how did you find the

ventilation 7—0On one of them it was very good indeed.

759, What about ventilation in a drive 7—When working in a drive,
you have no ventilation whatever until that drive is eonnected to the
level above.

760. You wisnh io say that the mine, as a whole, is well ventilated,
but. those portions where development work is being carried on arve not
well vensilated —Yes, sir,

761. The exhaust air from the drill gives a eertain amount of
ventilation (—Yes, sir, that is what we lodk to.

762. Have you had any experience with regard to miners suffering
from this phthisis 7—Yes, sir, I have a friend suffering very badly from it.

763. How long has he been working ?—Seven years on rock drills.

Mr.
John Richords.

25th Febh., 1903,
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764. In this country ?—Yes.
765. Was he working at home %—Not on rock drills, sir.

766. What was his motive in coming out here? Was it as a miner
to earn his living 2——Yes.

767. It was not for his health, I suppose *—No.

768.  He was perfectly well when he left home ?—Decidedly.

769. And bhe has been working for seven years here?—Yes. I
have known hundreds of cases in Cornwall where men have died after
having been five ov six years in this country.

770. Arve you chqu%Linted with men accustomed to working rock
drills at home 7—Not very much.

771, Do you mean that they don’t make such frequent use of the
rock drill at home ?—They use them just as much, but 1t does not seem to
have the same effect as here.

772. Do you think that men in the old country, working as they
do in pairs, having to do their own tramming, and having no boys to work
behind them, do the same proportion of rock drill work as in this country ?
—1I have a friend who worked a rock drill in the old country for seven
years. They worked eight hours & shift, and one pair took the matter out of
the other pair’s hands, and yet vock drilling there does not have the same
effect as here.

773.. You must remember that in one shift you take the blast and
in another shift you take the stuff’ away. You have got no natives 2—No,
sir.

774. Here, in this country, you are drilling all the time and natives
take away the broken rock /—Decidedly.

775, Whereas at home you yourself would have to take away the
broken rock ¢~—No, other men do that at home. The developer has nothing
to do with rock after he breaks it. ‘

776. Is that usual in Cornwall —Yes.

777. From your point of view, as a practical miner who has been
brought up to mining, to what cause do you attribute the prevalence of
this disease ! —I could not say unless it is the pyrites in the veef. That is
only my opinion, and I do not know whether it is true or not.

778. Do you get more pyrites here than at home?—1 do not think
we get more here.

779. Mr. Johns: In econnection with your statement as to the
drilling at howme, you say that the workmen do not suffer in the same way
as they do outb here {from this disease —No, sir, they do not.

780. In the working places you arve alluding to, is water ever used
in the holes 2-—No, sir.

781. What do you think of Dr. Aymard’s inhaler, and what do
you think would be the effect on the whole of the miners?—I think it
would be very beneficial to the men if they would use it.

782. But supposing rock drilling is worked by white wmen only,
and only one inhaler could be used, it would nov have any good effeet on
the others 2—No, it would not.

783. 1 understood you to say that only one inhaler could he used
at a time 2-—I do not see how you could fit on another pipe.  The tube of
the rock drill is only about six inches long, and, as there arc two tubes
already connected, a third would be a matter ol impossibility.

784. The Chairman : But you stated that, evenif it were possible,

you did not think the assistants could wear themn on account of their
work 7—No.
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785. Mr. Johns: Therefore it is not an appliance that could be My,
John Richards.

used with universal good effect 2—That is so; only the man using the S
handle can wear it. 25th Feh., 1903

786. Dr. Davies: In the first years of your work asa vock driller,
did you fecl the etfects of the dust from the rock drill pressing on your
chest *——No, sir, I have never felt that.

787. You do not feel any discomfort at all 2—I breathe as freely
now as ever 1 did.

788. 1 am not speaking of the inhaler, but when you worked with-
out the inhaler 7—1I was the same then as now.

789. 1 mean at the time itself. The feeling one has who is not ae-
customed to rock drilling is a great feeling of depression on the chest. 1Is
that a common feeling 7—Yos, if they have nothing on to prevent it.

790. Does that wear off in time 7—Yes, when you go out into the
fresh air.

791, When they go down they get it again ? —VYes.

792. Does this inhaler relicve that %—Yes,

793. Do you think it would do away with the danger of drilling ?
—1It would not prevent the inhaling of dust altogether, because the roek
drill is not at work all the time.

794. You can only use 1t at certain times ——Yes, only when rock
drilling.

795. 'Then in future the most healthy occupation will be that of a
rock driller -—VYes.

796. Do you ever get wet when working in a mine ?—No, sir.

797. The miner does not get wet?—No, except a little with
perspiration.

798. He does not get his clothes soaked 2—No, sir, previded he is
not sinking a vertical shaft, because then the water drops down on him.

799. Do the natives get wet 2-—No, sir.

800. It is very much hotter down below than above 7—VYes.

801.  And you get very warm ?—VYes.

802. Do you get excessively hot #—Pretty hot sometimes.

803. In the mines you have been working at, what arrangements
have been made for any change of clothing ?—Well, we have change
houses.

804. Arc these generally found in every mine —As a vule they
are.

805. What does that consist of 7-—Hot pipes to dry your clothes,
baths, cte.

806. Do you change there *—Yes.

807. Does that apply on any mines to the natives %-—No, sir.

808. In no case?—In no case.

809. 1Is the chauge house looked upon by the miner as being of
considerable comfort 7—VYes. sir, it is.

810. Does he invariably use it 7—Very few miners don’t.

811, They don’t look upon it as a nuisance /—No, sir, there are
baths there.

812. Dr. Hawarden: 1 understand it is only possible for one man
to use this inhaler at a time %-—Yes.

813. So your two native assistants could ot possibly nse it 2—No.

814. Your boys cough a good deal *—Yes, sir.

815. In your experience on the Rand, have you known many of
your boys dropping off and going sick ?—No, sir.
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* Mr. 816. You have not known of many natives who said that they had
John Richards. J J

no mowe breath, as they express it ?—No.
25th Feb., 1903. . . . . s ..

817. Do you think natives are excmpt from miners’ phthisis 2—
I could uot say.

818. Don’t you have the same boys working with you always 2—
Not as a rule. They leave and go home, and we get a fresh lot of boys.
The boys working with me now have heen working with me for twelve
wmonths.

819, Do they show any signsof difficulty n breathing, sud do they
cough more than they did 2—No, they ave just the same.  Wedrill fourtecn
or fifteen holes, and we have only two dry holes out of the lot, and when
you are raising you geb every one a dry hole.

820. Have any miners spoken to you about boys saffering from
niners’ phthisis 2—1I heard there were some in the George Goch who
went home during the war and have returned, and I hear these ave suffering
from miners’ phthisis.

821. Don’t you think it strange that in seven years yon have never
et o boy who has suffered from this disease 21 have never met one.

822. Mr. Catlin: I understood you to reply to Dr. Davies that
miners only got wet in vertical shafts.  Did you never see a dreive from the
roof of which water drops on to the miner ?-—I have never experienced one
like that, sir.  They exist, I know, but I never worked in one, and it does
not usually last so very long.

&23. Mr. Perrow: [ think you stated that the places you have
worked in have all been dry places ?—Ves,

824. Since you have been wearing this inhaler, your cough stopped,
and the Kaffive still kept on coughing - Ves.

825. And you are satisfied that thisinhaler is a good thing for the
miner ?—Yes,

826. Do you think gases have anything to do with miners’ phthisis ?
—1T think they have, but I do not know, as I am not a medical man.

827. The Chairman: Have you seen any vespivators 7—VYes, sir.

828, What do you think of them 2—I do not think much of thew.
I have used Hosken’s.

Yes.

830. And you find they are not mueh used 2—No.  They are much

829. That is the one with the sponge?

inferior to Dr. Aymard’s patent.

831. In what way do they fail?—Well, if you drill onc dry hole,
vou must take off the sponge and wash it, and then you will have to draw
your breath through the sponge, which is rather difficult.

832. Is there not a valve on the top of it #—The valve is no good.
The sponge is the only thing, and it is very difiicult to breathe through.
Then you have a strap across your head, which is very uncomfortable.

833. Do you find it effective in keeping out dust 7—Oh, yes; it is
better than nothing.

834. Does it keep the dust out ?— Yes, but not altogether.

835. You #ind your nostrils and moustache are covered with
dust after using a respirator 2—A little.

Mr. Tuomas Mclsaasc, miner, was called and examined.

My 836. The Chatrman: Have you been working undergromnd
Thomes Melsane: 06 2 About ten years.
837. How long in this country ?-—Fifteen months.
‘ 838.  And the vemainder at home ?—No : in British Columbia and

Canada.

839.  You have not worked in England ?-——Not at all.
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840. How long have you worked the vock drill 2—About four
years.

841. Have you been working a rvock drill here 7—VYes, all
the time.

842. Have you ever experienced any discomfort 2—I have had a
bad eough, but nothing to keep me from working.

843. Did you find miners’ phthisis prevailing in British Columbia
and Canada, and was there any notice taken of it 2—Yes, of course, most
of the old miners were troubled with it as well ag here.

844, It was a recognised disease *—Exactly.

845, Were any precautions taken ?—VYes, water sprays in raises
and headings.

846. Was it recognised that dust was the cause of the diseasc t—
Yes, sir.

847. What kind of sprays were they—roses ?—No, small water
pipes.

848. A jet of water 7—VYes, in the dry holes.

849. Did they apply it on the collar of the.hole and moisten the
dust as it fell 21 have seen a strong jet going to the bottom of a hole six
feet deep.

850. How far would the jet penetrate 7—A strong jet would keep
the hole clear all the time.

851. Did you not tind the dust choke your drill and preveat you
from drilling ?—Sometimes.

852. If you get the dust in a rock drill hole damp or only partially
wet, you get it elogged altogether 2—VYes, and you have to take out your
drill and start again.

853. How muany mines have you worked on here #—Five mines
in all

%54, Did you tind ventilation good in these niines ?—Yes,
comparatively.

855, Quite as good as in British Columbia —Yes.

$56.  With regard to this inhaler, do you like using it #—1 use it all
the time when putting in dry holes.

857.  Would you always use it when drilling a dry hole +—Yes.

858. Do you find the air cold through it ?—It is cold, but not
uncomfortably so.

859. It does no harm ?—1I do not think so.

860. Do yonu iind any water comes through it ?—None whatever.

861. Nor oil #—No.

¥62. In your opinion the cause of this complaint is dust 7—Yes,
dust and gas.

863.  What do you mean by gas *—For instance, in headings there
1 always bound to be a bit of gas.

864. Do you mean gas from explosives or bad air 2—I mean from
explosives.

865. And you think that has an effect on a miner’s lung -1 think
it has.

866. Have you tried any other respirators besides that one 2—Well,
1 bave never given any other a thorough trial.

867. In your opinion, should drilling dry holes be probibited by
law ?—1 do not see how the mines could be worked otherwise, unless
working with a water jet.

868. Supposing a method was found by means of a jet of water of
some description to allay the dust, do you think it would be a good thing

Mr.
Thomas Melsace.

25th Feb., 1903.
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to bring in a law forbidding the drilling of dry holes 7—I helieve that
working in dust is the cause of the disease amongst miners.

869. Dr. Davies: Were not inbalers used on those mines you
were working at before you came to this country ?-—1I never used any.

870. Did you ever see them used 2~—No.

871. Do you know whether they ever had been used #—I could
not say.

872. I take it they used a jet of water becsuse they thought that
most efficacious 2—That is all I ever saw used.

873. Was thereé no particular interest taken in the matter, or was
there so much sickness amongst the miners as to cause any special intevest
to be taken 2—I have never seen any special interest taken in the matter.
It was recognised that the work of a miner was unhealthy, and I never
saw any steps taken to make it more healthy.

874. Was the jet of water used fairly eflicacious in stopping the
dust 2—Yes, to a certain extent.

8§75. There was still a good deal of dust ?-—Yes, and the trouble was
it interfered sometimes with work.

876. But it did some good ?—Yes.

877. Mr. Johns: In drilling the holes inclined downwards, have you
ever got dust when using a jet of water 7—No, because the jet of water
plays right into the hole.

878. The Chairman: Did you find the miners objecting to use this
jebt #—Yes, a great many would not use it at all.

879. Was it because they found they could work quicker without
it 2—Yes.

880. They would sooner have the dust and get ill ?—Exactly.

881. Which do you prefer, the jebt of water or the inhaler %-—Well, I
have not worked in this country with white men about me. They happen
to have been boys.

882, Do you prefer the inhaler to the jet of water -~ Yes.

883. For what reason. Is it that you get purer air through it and,
if there was mno dust, would you not have the same air 7—The jet is more
trouble to use and takes more time, and you cannot work so fast. Of
course, { have always worked by contract, when the more you do the more
you make.

884. Dr. Hawarden: Inthe wines of British Columbia, did you say
that the miners suffering from this disease were principally old men %—No,
as a rule old men do not suffer. They do not get very old.

885. The Chairman: I think in answering my question wvou
meant by “the oldest men,” the men who worked longest -—Yes, I stated that
these men sutfered from the complaint in British Columbia.

886. I think you implied that they were the older men, the men
who had been working longest ?—Yes.

887. Dr. Hawarden: Then you find young men suffering from this
illness there and dying from it ?-—Yes, just the same as here, sir.

888. M. Catlin: I understood you to say that the use of the jet

“was not considered very favourably because it impeded the work. How

does it delay your work ?—If takes more time to adjust it.

889. To rig it up 2—VYes.

890. Is it fastened to the drill %—7Yes, sometimes; at others you
hold it in your hand, but frequently the hole gets clogged up.

891. That is the point. The water then does not go to the bottom
of the hole ?—1It depends upon the force of the water. At times you get a
stronger stream than at others.
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892. Tt was because of this liability to clog, by virtue of the water
not getting to the bottom of the hole, that this delay in your work was
caused 7—VYes.

Mr. Groragr BLIGHT, miner, was called and examined:

893. The Chairman: Have you been acquainted with undergrountd
work long t—Since 1866.

894. Have you had much acquaintance with rock drilling 2.—Well,
T was running a drill in the old country in 1882, and I have becn in this
country something like 14 years.

895, What part of the old country were you in /—I was born in
Cornwall and worked in the Cornish mines until I was 17 or 18, when I
went te the north of England.

896. To what kind of mining ?—Iron mining and coal mining.

897. In Lancashire 2—Yes, Furness district.

898. What experience have you had of rock drilling ? Have you
been rock drilling constantly since 1882 —Not constantly, but off’ and on.

899. How long altogether have yon heen on rock drills 2—1I should
say 10or 12 years in all.

900. Have you found any inconvenience through having woiked
the rock-drill so long 7—Yes, L am not so well as I was when I started
rock drilling.

901. Do you think it due to the rock drill &It is due, if you will
allow me, to dust from the machines and {rom the channelling of ground in
stopes, smoke after blasting, vitiated air from the machines, bad sanitation
and ingufficient ventilation, which I think is the main cause of the disease
here.

902. You wmention a rather curious thing. We have just had two
witnesses who stated that the air from the machine, which they have been
breathing, was very wholesome, and yet you mention vitiated air from the
machines —VYes ; impure air or insufficient oxygen, not being compressed
and sent down to the drives. In fact, in the exhaust air from the machine,
when you have nothing else to do, you will see floating about wminute
particles of oil, dust, and filth of one kind or another, which almost choke
you, especially when you first start the machine.

903. You have not tried the experiment of breathing compressed
air /—I have had nothing else to breathe when working in the drives along
way from any ventilation. To this cause I attribute the abnormal death
rate amongst the miners, as well as to the want of accommodation on most
mines to enable a ininer to change his elothing, with the result that he has
to sleep in his room with these bad smelling clothes.

904. The witness before Jast stated that there were change houses on
each of the six mines he had been working at 2—Well, I only know of
one mine having a change house, and it is only an apology for one.

905. How many mines have you worked at on the Rand /(—Abous

SIX,

906. And do you think dust is the chief caunse of this disease 1
do, sir; one of the primary causes anyway.

907. And the other causes you consider are bad sanitation, ete.?—
Well, we must be pretty healthy or we would all have been dead long ago.

908. What do you mean by bad sanitation 7—Well, bad privy
accommodation.

909. s theve no accommodation for either white men or natives 7—
None at all.

910, And the wvesult is, excrement all over the mine in certain
portions +—Yes_ sir, in certain portions.

M.
Thomas McIsaae.
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911. Does the bad sanitation exist only in dead ends of old drives
—It 15 bad enough in the drives 1 work in, and I go there every day.

912. Have there been any efforts made to make regulations in regard
to this 7——Not on any of the mines on which I have worked.

013.  Was there no bucket system ?—No.

914, What is your experience with regard to the ventilation of the
mines —Very bad. _

915. Could you give deseriptions 7—Well, I go down to-night at
6.30. 800 yards before I get to my face it 1s as vile as it can be, and you
can hardly see yvour hand in front of you.

916. Is the atmosphere thick 7—Yes.

917.  Is that with smoke?

918.  How can you tell that gas is present —Beeanse you ean feel
ity effects in yowr head.  You get a fearful headache, dizziness in your head.

Yes, and with gas.

919. Do you feel the effect of this after your shift 7—Yes, certainly
but by the tihme you are in your drive and have got your machine rigged
up, you are exhausted. Of course, when your machine starts it has s
tendency to clear away those fumes.

920. Is it usual for all men to get gassed 7—Not at all. I suppose
they would not get gassed if a sufficient amount of pure air were sent
down hetween the shifts.

921. Can you describe the peculiar conditions existing on this
particular mine, or do you maintain that these conditions are to be found on
all mines 7—Well, the same conditions prevail in all the three mines T
worked at in Roodepoort, but, of course, that was some years ago, and they
way be different now.

922, With regard to change houses.  You say that a man comes up
from underground and goes to his room and changes there 7—VYes, and he is
practically breathing the fumes arising from his clothes, in which he has
been working all day.

923.  The clothes carry the gases with them 7—You are never without
the smellg.

924. And I suppose they are often wet with perspiration ?—Yes.
And very often quite wet with water dripping from the roof.

925. In what condition are these clothes in the morning? Are
they wet or dry 7—In the morning they are damp and claromy.

926. Through not being dried properly >—Yes.

927. And, in your opinion, if change houses were erected on all
mines it would improve the health of the miners ?-—Yes, that along with
hot ana cold water would have a tendency to minimise the effects. 1 do
not say for a moment that it would stop the disease, because in the old
country, in Cornwall, men have died from this discase before the rock drill
was ever nvented.

928.  You think this complaint existed before vock drilling 7—Yes,
Tam sure of 1t. My father died of it

929. Was that heart disease from climbing ladders or respiratory
disease 7—Well, they call it sick miners’ lung, and 1 should call it the same
thing. They were not very particular in the old days.

930. I would like to know whether, in your opinion, you consider
legislation should be passed prohibiting persons from working in dusty
places, and whether you think it would have a beneficial effect 7—VYes, it
would, but how are you going to work these places if you prevent it by
Aect of Parliament ?

931. Then you think it impossible tc work a mine without dvy
holes 2—-Yes, but you can obviate the dust to a great extent by the use of
water.
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932. Will that entirely remove the dust ?—It will make mud of it.
I have tried with a jet of water at one. mine, and it was impossible to
lay the dust effectively, beeause I could not get suflicient pressure.

933. But if some spray is discovered that would lay the dust
would not legislation then be a good thing ?—Yes. I also think a system
of water should be carried into every working place and the dust laid after
blasting. Where you have several tons of rock thrown up by blasting,
that ought to be saturated with water before being touched. In most
cases, especially at the stopes, it is red hot.

934. Mr. Johns: How many shafts are there in this mine you
ave working on ?—There is only one shaft.

985. With no connection except with the winzes ?—Well, there is
no direct communication at all.

986. Then you are really deseribing abnormal circumstances, and
not cases where there are two shafts in & mine 2—That is so. If we had an
upecast and downcast shaft the case would be different altogether.

937. 1 simply want it to be understood that the conditions you
have been deseribing in connection with the drives, and so on, are not
conditions that would prevail in a mine laid out with two shafts ?—No, the
conditions of a mine with two shafts would be better after you have made
your connections, but, of course, there are certain drives east and west
that would always remain in a state of insufficient ventilation.

938.  You say insufficient ventilation in certain drives, but the end
of your drive is never more than 100 or 200 feet from the winzes or raises
and they would never be badly ventilated /— But they are.

039. Under the conditions you name %—Yes, in almost every 1mine
on the Rand. Some of them are a distance of 500 or 600 feet.

940. Well, that is hardly what one would term a reasonable
distance ?-—We know all about that, sir. I think, with a greater interval
between the shifts and with a better systemn of ventilation, it would
minimise the diseage very much by which we ave carrvied off sooner or
later. In my opinion there is not sufficient time between the shifts to
ventilate the mines.

941,  You stated that your father died from miners’ phthisis 7—Yes.

942. Do you wmind stating what year that was in 2—I think it
was 1870.

Myr. THOMAS PEARSON, miner, was called and examined.

943. 'The Chairman: I think you gave some information to Mr.
Fisher, the Inspector of Mines, with regard to respirators 7—VYes, sir.

944.  Would you read that to the Commission, or would you give
your views with regard to the use of the respirator—Yes, sir. The respirator
that we tried was one of the aluminium respirators, and the Mine Inspector
stayed with us while we drilled a dry hole. A little dust got in through the
side of the respirator. 1 may say that I have worn a vespirator for about

tive month,q and that I was not very well previous to doing so. The doctor

advised & change and I had it ; and then Dr. Rogers advised me to use a
roespure;tor. I have worn this respirator, and have dex f

e derived a great deal of

benefit from it There is no doubt that the vespirvalor is far from being
perfect.  Ib s Loo complicated alvogether, 1t

Y

bei D

k

has a small valve on the top,
aud the least touch it gebs knocks 1t out of gear, and you may nof got one

in h‘undr'd ‘0 fit your face. There is a rubber respirator which the nen
conplained of as being worse than useless.  Small pieces of grit geb inside

of the valve

Mr.
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945. That is Mr. Hosken’s respirator, a valve with a sponge ?—Yes,
siv.  All the men condemn it as being worse than useless.

946. Your opinion of respirators as a whole Is that they are not yet
efficient 7—Yes.

947. May I ask how long you have been mining altogether 2—
About ten or twelve years.

948. In this country 7—7Yes.

949. Have you done any mining at home ?—About ten years.

950. Is thatin addition to the twelve years here ¢~-Yes.

951. In what part of England were you mining ?—The county of
Durham.

952. Coal wining —Yes.

953. Have you been rock drilling 2—I never ran a rock drill.

954. Have youseen any experiments carried out with water sprays ¢
—None whatever.

955. Dr. Davies: What part of the mine have you been chiefly
working in 2—All parts. Of course, we have to visit the drills and stopes.

956. How many hours a day on an average do you spend in the
mine —About nine or ten,

957. Where would your business carry you to ordinarily 2—All
working parts.

958. Not go much in the old workings #—Where the miners are
working.

959.  So as a matter of fact, although in a lesser degree, you breathe
practically the same kind of dust as a man at the rock drill ?—VYes. Of
course, we are further back in the drives than the rock driller generally is.

960. Is there not dust visible in the air in the parts of the mine
where there are no rock drills 2—Not unless there is & dry hole or there has
been some heavy blasting.

961. Then it is dusty 2—Yes, you can notice it.

962. Has any other method of laying dust been used 2—I have not
seen any.

963. The inhaler is the only thing ?—Yes.

964. And that has only been comparatively recently introduced ?—
Yes.

965. What i1s your experience, in the time you have been mining, as
to men who have had lung trouble? Have you known many men who
have guffered from it ?—Not so many men on the mine, but we have heard
of deaths after they have gone home. I have never heard of a single case
while the men were working.

966. Do I understand you to say that vou have heard of men,
working as miners, who have gone away and died afterwards 7—Yes.

967. And have their deaths been put down to lung troubles ?—That
I do not know.

968. Do you look upon the inhaler which you are using now as
fairly efficient ¢—Yes, with a little improvement it would be. Of course,
there is a great deal wanted yet before it is quite eflicient.

969. Supposing you could get one that would keep the dust out
absolutely, do you think it would be generally worn 2—1I would compel the
men to wear them.

970. Do you think they would wear them of their own accord 2—I
am rather inclined to think they often would not. It is, of course, tight
breathing, and the men are apt to throw them aside.

971. That is to say, his breathing is not so free as without it 2—No,
sir.
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972.  You think, T suppose, that if these things were made cfficient
it could be made compulsory for the men to wear them —1 should
think so.

973. Have you got a change house at the mine you are on ?—Yes,
there has been one for some years.

974. 1s any provision made for the Kaffirs?——Not that Tam aware of.

975. They come straight up from the mine anil go to their
compound {—Yes.

976. Have they usually nothing on when they come up —Very
little on.

977. They come from their huts with a cloth round their waists -
Yes, some have a jacket.

978.  But practically they go down to the mine and come up in the
same things and go back to the compound ?—VYes, sir.

979. Have you ever suffered any inconvenience from bad
ventilation in the mine apart from dust ?—No, sir.

080. Is the ventilation on your mine bad —It is very good
generally.

981. Have you ever been gassed /—Yes

982, Did it have any bad effect on you afterwards —Well, it was
some years ago, when we had those large headings and developments. I
felt 1t for a few days, but nothing to speak of.

983. What is the thing that troubles you most working
underground ? As regards the conditions of the mines, what would you
have improved if you had your choice —1 should certainly have a good
current of air and something to allay the dust generaily arising from the
dry hole and rock drilling. During blasting operations dust is raised in
all parts of the mine and held in suspense. You will find the dust on the
walls, the roofs, and everywhere.

984. That is, dust produced by rock drills is not the only dust in
the mine 7—Quite so.

985. Where would the dust you have inhaled come from generally
—from the moving of rock already blasted or from the drilling of dry
holes ?-—Well, I should say dust generally held in suspension in the mine
as a whole. 1 do not know of anything eclse. As a rule I do not stay
opposite these dry holes. ‘

986. Do they use any means of allaying dust from heaps of rock
already blasted "—Not generally.

987. Do you think if it were done it would prevent a large amount
of dust ?—I think so.

988. Has a jet of water ever been used on these dry holes 2—1 have
never seen it used.

989. Practically you have used no preventative until the time you
wore respirators 7—That is so.

990. Mr. Johns: Have you worked at any other mine 7—I
have worked on one for a few months and on another for six months.

991.  You have not seen any mine here that has been damp enough
generally to prevent any dust rising from the rock in the stopes 7—No, sir.

992. Supposing the miners were forced when below to wear
respirators, do you think they would wear them ?—They would have to, if
there was a law.

993. But do you think they would even in the face of a law —Yes,
I think so.

994.  You think most of them would ?—1I de.

Mr.
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Mg. THoMAS PRYCE ROSSER was called and examined.

995. The Chairman: How long have you been working in
mines 2—About 17 years.

996. Would you give a rough idea of where you have been working?
—I spent nine years in collieries in South Wales and eight in South Africa
in various deep level mines.

997. Then during the last eight years you have been working in
the Rand mines ?—Yes, with the exception of the war period.

998. That is about three years that must be subtracted —VYes.

999. Have you been on many mines on the Rand 2—I have been
on four mines.

1000. On deep level mines ?—Yes, all deep levels.

1001. Can you give the Commission your experience with regard
to these inhalers and respirators for the prevention of dust #—I consider
the wearing of respirators is very effective in preventing a man breathing
dust as long as his employment is such that he is not engaged in hard work.
A man cannot work hard while wearing a respirator. A rock drill man
can easily wear one with advantage fto himself, but a certain amount of
difficulty is experienced in breathing. I have worn one for five months,
and I have experienced no particular difficulty unless I exert myself a
great deal.

1002. Do you find that miners willingly wear these respirators ?—
Miners who realise how dangerous it is to breathe dust wear respirators
readily, but new men don’t worry about wearing them. The young miners
are not disposed to wear them and are not so cautious as the older men.

1003. In your opinion are miners careless as to their health in
regard to breathing dust ?—On the whole I do think that miners are
careless, and contractors, who are paid by the piece, certainly are.

1004. We are talking of the same person 7—Ves, but I am speaking
of one class particularly, viz.: contractors who go back to the face before
they should.

1005. You mean that those men who are paid according to the
work they do are very liable to risk their health in order to carry on their
work quicker 2—That is the case in my experience.

1006. How long have you worn these inhalers ?—For five months.

1007. Do you find, after using them, that your nostrils are covered
with dust?—No, I do not think that is the case. I think the respirators
are perfectly effective.

1008. What rvespirator are you talking of %-—The dry cmergeney
respirator.

1009. That is manufactured by Sherif Swingley & Co.  Could
It is an indiarubber arrangement with a spacc inside

you deseribe it?
containing a sponge and & little valve on the left-hand side made of mica.

1010. Do you find that the valve works efliciently ?—In the majority
of cases the valve becomes disabled in about a week and a piece of sponge
is pub in.

1011. That must cause discomfort ?—But if yon inhale you can
exhale through the same source.

1012. Except that you will have a certain amount of moisture
condensed on the sponge 2-—1I think that an advantage, because it keeps the
sponge moist, and one wetting will lagt all day.

1013. How many men are there working on the mine you are
working on now ?—There are about 120 white men engaged.

1014. How many of them are rock drilling 2—About 20.

1015, And how many wear respirators ?—Fifteen—about three-
fourths of them.
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1016. Do they wear them out of compulsion or of their own
aceord 2—Well; of their own aceord, although I have used considerable per-
suasion with the majority. I have used no compulsion whatever, but have
induced them to wear them.

1017. I suppose they only wear them on the stopes when putting in
dry holes, when you have a large amount of dust given off. Do not a good
many miners imagine there is no dust in the air 2—The question of dust has
been so thoroughly discussed lately that I dow’t think many miners are
unaware of its presence.

1018. Then you advocate the use of inhalers 7 - By all means, com-
pulsory if necessary.

1019. Do you think it a matter for legislation >-—Certainly.

1020.  As rvegards ventilation, do you find that the mines on the
Rand are well ventilated 2—I think that the mines on the Rand are very
inefficiently ventilated, the deep level mines particularly.

1021. With regard to outerop mines, are they fairly well
ventilated - Well, you may take them as being fairly well ventilated, but
there are drives in certain instances five to six hundred fest beyond a
connection.

1022. Thatisnota frequent oceurrence '—Five hundred feet is a very
common oceurrence.

1023. In your opinion, therefore, ventilation requires great improve-
ment in order to be healthy for the men to wor't in -1 think the natural
means of ventilation should be supplemented by mechanical conditions.

1024, May I ask, in regard to your experience as to the natural
means of ventilation that now exist, whether there are any precautions taken
to split up the air so that it will circulate through the mine? Ave brattice
cloths used 7~—1 have seen doors of brattice cloths used in the way you
suggest, but such is not the general practice.

1025. How many mines have you been on?—Four.

1026. With regard to these four mines, have they used brattice
cloths or any means for splitting up the air %—I have seen doorsused on one
mine evidently intended to split up the air.

1027, Then there is a certain amount of attention being paid to
ventilation #—Yes, where there is a current to split up, but where there is no
current it is not necessary, because you have gev no curvent to split up.

1028, But a mine must have ventilation. It could not exist without
it.  We ave speaking of mechanical ventilation ?—A deep level shaft is ven-
tilated by mechanieal ineans through the air compressor.

1029. I did not know you were including that. I was talking of
natural ventilation, and there is a certain amount of attention evidently
being paid to spiitting up the air currents ?—1I think so, but not sufficient.

1030. With regard to sapitation, do you find any provision made
for the miners underground ?—Provision is being made, Mr. Weldon, on
several mines, at the suggestion of your department.

1031, Is it being efficiently carried out 2—Yes, on some mines.

1032, And do you tind an improvement ?-—The bucket system has
been adopted and works very effectively.

1033. Do you find a difference in the mine %~ The air is certainly
purer. Natives are in the habit of stooling underground, but I have
appointed policemen to prevent that, and I have no difficulty. I see that
Intrines ave placed at every level.

1034. - And you find it possible to keep the air pure in that respect ?
—Yes, quite possible with good supervision,

My,
T. P. Rosser.
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1035. Have you had any experience with regard to the laying of
dust by means of sprays ?—VYes, during the last five months a spray has
been adopted in all dusty places in the mine I am engaged on.

1036. With what result /—It has been very effective in allaying
the dust immediately it leaves the hole—in fact it is damped during the
time the hole is being drilled. That applies to the collars of all the holes.

1037. The water is not injected, but plays on the ecollar of the
holes 2—Yes.

1038, TIn your opinion no dust escapes —Very little dust escapes,
because I have scen men wearing respirators and yet the parts of the
sponge showed no trace of dust after working through the whole day.

1039.  With regard to dust from shovelling and blasting operations,
does this spray also affect it 7——When a wet hole has Deen started water
can be thrown in, and the spray can then be turned baclward on the stuft
being shovelled, which thus answers a double purpose.

1040. With regard to dust caused by blasting operations ~—Sprays
can be used in that instance, but cannot be taken right up to the face. Thus
you have a seetion of your drive where dust exists. It would not be sale to
put & spray nearer than 60 or 70 feet from the face of the blasting. A
strong spray is projected towards the face, and all the fumes, having to pass
through it, are purified to this extent, that the dust is allayed.

1041. In your opinion itis quite possible to allay all dust in a
mine —1I think so, simply by meeting it on the spot where it is ereated.

1042, Would it be useful, in your opinion, to introduce legislation
to the effect that miners should not work in dusty places?—I think it
highly essential, considering the view medical gentlemen take of the dust.

1043. And you think it would be effective 2—I think so.

1044. Have you a change house in your mine /—There is a change
house on the outerop property, but not on the deep level. I think it highly
necessary on every mine.

1045. Mr. Johns: Do you think respirators would be sufficient
protection for the workmen ?—I do not think so, because a respirator does
not affect, in the slightest, the inhalation of gases.

1046. You think a spray would be more effective than a respirator t—
I think, considering the extreme danger of dust and gases driven off, both
means could be adopted with advantage.

1047. You mean that where you could not get a spray you would
use a respirator 7—A spray is valuable in all places.

1048. But only where you have compressed airi—Yes, T am
referring to developing places.

1049. I was speaking of the mine generally 2—Then I agree with
you.

1050. What is your experience about the dust being raised in
clearing rock out of stopes? Do you find much dust raised in shovelling ?
—VYes, there 1s a considerable amount.

1051, That is when rock is shovelled shortly after blasting 7—VYes,
there is a considerable amount of dust raised.

1052 But in mines where there is a lot of broken rock, and it is
necessary to take the rock out directly it is broken,is it your experience
that the same amount of dust would be raised, or is the general dampness
of the mine sufficient to prevent that 2—The general dampness of the mine
considerably allays the dust in that instanee, but not the whole of it.

1053. That would partially depend on the time it has been lying
there ¢—Certainly.
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1054. Dr. Davies: You take the view that the best plan to
prevent the dust is at its inception 2—Certainly, because once converted
into mud I do not think the dampness of the mine would ever allow it
to be eonverted into dust again.

1055, Although you are somewhat of an enthusiast in regard to
respirators, would you prefer some means of spray or a jet of water?—
I would simply take the respirator as a supplementary safeguard.

1056. It there were any dust left, you would say use a respirator ¢
—By all means.

1057. 1 understand vou have had five months experience of
spraying in the mine you are working on, and that it produced a good deal
of dampness in the air.  Can you tell me whether the men complain of
that as having any ill effects 2—This point was brought to my notice by a
medical gentleman who visited the mine, and I have made enquiries. 1do
not know whether the period is too short to allow me to speak, but I can
say that up to the present time there have been no bad effects on the men
using these sprays.

1058. They have not complained of any discomfort /—Not the
slightest.  In fact, it is difficult to get a man to raise without a spray.

1059, Youhaveno difficulty in getting the men to wear respirators ?
—A certain amount has been experlenced with the vounger men, who do
not understand the danger of breathing dust.

1060. Supposing the time comes when a spray is used on the mines
which will do away with a large amount of dust, and the danger of the
disease hecomes lessened, do you think it probable the miner will throw
aside his respirator /—1I think a respirator will always be necessary.

1061.  But do you consider miners will always consider it necessary ¢
—In development work it will always be necessary, because within 70 feet
of the face you cannot introduce your spray, and, therefore, that section
will still be dusty, and a respirator is essential, if only to commence the
dwill.

1062, 1 understand you to say that you have your spray 60 feet
from the face, and that this 60 fect is full of dust and full of gas, and
when the miner comes back this has not been cleared away 21Tt is not full
of foul gas,becanse fresh air has been admitted, and one of the most prolific
canses of dust is not altogether drilling, but blasting.

1063.  But as soon as the miner has his drill up he can get vid of the
dust, so that the dangerous time is until he gets his drill set up #—Ves.

1064.  And during that time you think he should wear a respirator ?
—1 think so.

1065. With reference to mine sanitation, have you found any
difficulty in making the miners use the buckets ?—During the first two
weeks there was considerable difficulty, but after that policemen were put
on.

1066.  And it was carried out effectively /—Yes.

1067.  You do not believe the statement of some witnesses that you
will never get natives to use buckets ?—1I say it is a matter of supervision.

Mr.
T, P. Rosser,
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SIXTH DAY.

CHAMBER OF MINES, JOHANNESBURG.

Tuesday, 17th March, 1903. -

PRESENT :

Mr. H. WELbON, Chairmon.

Mr. J. R. WiLLiAMs. Mr. R. M. Carrnin.
Mr. E. PERROW. Mg. Francis DRAKE.
Dr. C. 1. Sansom. | Dr. HAWARDEN.

Mr. J. STRATFORD, Secretary.

Mr. JosErH MonTAGUE HoDGE, shift boss, was called and examined.

Mr. 1068. The Chairman: How long have you been connected with
{J. M. Hodge. ..
underground mining ?— About 14 years.

17th Mar., 1903. 1069. Did you commence mining in England ?—1I cannot speak

much of my experience at home, as it has been chiefly in this country:.

1070. You have been 14 years in this country ?—Yes.

1071. The whole time on the Rand ?—No, some portion of time I
spent in Barberton district, but I have been about eight years on the Rand.

1072, The last eight years you spent in Johanneshurg ?—Yes.

1073. What has been your experience during that time?—I have
been running rock drills a considerable portion of the time, and ab present
I am shift boss.

1074. Could you give the dates between which you have been
running rock drills —At no time longer than 12 months.

1075. At a stretch ?—Yes.

1076.  And for what period of the eight years were you running
rock drills 2—About four years.

1077. Have you suffered any inconvenicnee during that time ?—My
last experience of rocic drills was at New Kieinfontein. I was raising for
about eight months on end, and T was not feeling at all well when I left
there, but I do not know that I feel any ill effects now.

1078, You don’t feel any the worse now ?—No.

1079. During the time you were taising for eight months you did
suffer -—VYes, towards the end of the period.

1080. In what way were you affected —1I had shortness of breath
and {elt without any cnergy, and did not feel at all myseif.

1081, As a practical miner, I would like to ask you whether you
are in s position to make a statement with regard to the prevalence of the
diseasc 7—Of course I eannot quote any statistics, and can only give you
simply my own observation.

1082, That is whab L mean. What is your opinion about the pre-

L

ralence of the disease 7—1 know it is very prevalent

1083, Cav you give any instances ?—Yes, quite a nwmnber of men
whow I have heen employed with, and who have remained ab the smne
work for five, six or seven years, I cannot find now, and I ain inforued by
those 1 enquired of that they are dead.

1684, From whai canse 7—TPresumably phthisis,
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1085. Before this Commission sat, and before the commencement of
the war, were you aware of the existence of this disease!—I1 know we
always regarded rock drilling as a very unhealthy occupation. I am speak-
ing now of perhaps two years before the war. I think it began to be
generally noticed then, and that was when I first took any notice of it.

1086. Rock drilling was considered unhealthy ?-—Yes.

1087. From your own experience only, I would like your own
observations as to the causes 2—1 consider that the primary cause is dust.

1088. Is that from your own observation ?—Yes, absolutely. From
my own observation I have found that men who have habitually been
raising suffer considerably more from the disease than men driving or stop-
ing. This is the conclusion I have come to from cases I have watched
myself.

1089. And there are no other causes. There is not a greater
«uantity of gas in a rise than there would be in a drive ?—There would be,
I believe.

1090. But not to a great extent ?—I regard the gas certainly as
being a contributory cause to the disease, but I eonsider that dustis the
prineipal cause.

1091. Have you any opinion as regards the prevention of the
disease ?— The only thing T should advocate would be the conversion of dust
into mud at the drilling point, and a better system of ventilation. Some of
these long drives are very close, and I regard that as a contributory cause ;
and, further, the sanitation of some of the principal large mines is very
defective. I also think it might help if changing houses were improved.

1092. Do they exist on the mines you have worked on ?—We have
a change house on the mine I am working on at present, but it is not a very
good one, and I think the men should be absolutely compelled to use the
change houses when they are put into good order.

1093. That is to leave their clothes there to be dried, and not to
take them to their rooms ?—Yes.

1094. Have you worked on any of the deep level mines?—No, I
am on an outerop mine now.

1095. In the outerop mines, surely the ventilation is fairly good ?-—
No, sir.

1096. You mean on the deep levels 2—No, sir; some of the upper
levels of our mine are the worst ventilated. The ventilation of the 14th Level
is better than in one section of the 6th level

1097. Why is that ; is it because the air currents are not led —VYes,
there is no system.

1098. How many mines have you been on altogether 2—About half
a dozen.

1099. Has there been suflicient attention given to splitting air cur-
rents in these mines 2—1I have never seen any system at all, with the excep-
tion of temporary bratticing. I have never seen any mine on the Rand
where they have ever really uried to take advantage of the currents they
have got in the main.

1100. In your opinion, if the proper attention was paid to the
diverting of the currents, there is adequate ventilation going down?—Ol,
yes.

1101. Do you think it requires more attention —That is my
opinion.

1102. There is no necessity for any further legislation on that
point —1I think the law as it stands, if thoroughly carried out, may serve
the purpose, and I think ventilation is a matter that would affect the

Mr.
J. M. Hodye.

17th Mar., 1903



Mzr.
J. M. Hodge.

17th Marv., 1903,

Mzr.
Iran  Lewis.

120 MINERS PHTHISIS COMMISSION.

question of gas. If the ventilation in long drives was properly looked after
there should be very little gas, certainly not to the same extent as at present.

1103. Dr. Sansom: What made you say the ventilation was bad
when you were working in these raises ?—I said so from my own opinion.
Going into the place in the morning I find it full of gas.

1104. 1 want to know how do you know ?-—You very soon tind out
when you get it on your eye-balls. You feel a sensation almost like pin-
pricking. :
1105. Did you find any other symptoms at all 2—That was the first
symptom I got. Latterly I could stand a good deal, but I used to try and
arrange to get away when I felt that sensation coming over me, because it
was the forerunner of becoming unconscious altogether.

1106. Now as to the ventilation; how did you know that the
ventilation was bad #—Simply by finding the air bad when I got into the
raise.

1107. You mican some little time after blasting 2—When I was.
raising we were working double shift, following after blasting at 5 in the
morning and going up at 6.30. The difficulty was getting sufficient air until
your machine was rigged up. After that it was not so bad.

1108. You mean that it was on entering these raises after blasting
and before your machine was rigged up —VYes.

1109. How were the fumes of dynamite blasting allowed to get
away —There is no system whatever.

1110. . None at all 2—No, none at al

1111. Then how did it get away ?—I presume, eventually, by the-
current set up in starting the machine.

1112. Not before that at all*—I do not think so. We used to
go and turn the air on. _

1113.  Was the air pipe not left on before blasting *—VYes, 35 to 40
feet from the face, but the concussion of the blast denudes the face of fresh
air altogether, and assuming the air is knocked back 20 or 30 feet, you
have only got a one-inch lead to supply the whole of that distance with air.

1114. You mean to say that the discharge of air from the pipe did
not reach within 30 feet of the face of the raise 2—It would go further than
that, of course, but that was reckoned to be a safe distance at which to leave
your hose pipe. k

1115.  Therefore, all the space left over was left full of gas?—VYes.

1116. And the only way you could get rid of it was by taking a
lead, as you call it, up to it, and allowing more air to get in 2—VYes.

1117.  And meantime you had to suffer —Yes.

1118. Was it only this pricking of the eye-balls, or did you suffer
in any other way 7—No; after some months, as I said before, I got to feel
that I had not the strength and energy that I usually eredit myself with
having.

1119. How long is it since you worked underground ?—On. rock
drills ?

1120. Well, underground ?—I am working underground now on an
outerop mine.

1121. Mr. Catlin: On rock drills 2—No, I am shift boss there now.

The Chairman: Thank you very much.

Mz. EvaNn Lewis was called and examined.

1122, The Chairman: Have you been working underground long ?
—VYes, ever since I started work at 18 years of age.

1123. Where did you start work ?-—At home.

1124. In Cornwall 2—No, in Wales.
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1125. On what kind of mines 2—Coal mines. Mr.
Fran Lews.

1126. How long were you there?—I was 16 years at home,
but six years out of that I was on the official staff.
1127. What have you been doing in this country >—Coutracting

17th Mar, 1903.

rock drills.

1128, In the mines of the Witwatersrand ?—Yes.

1129.  Could you give us any idea of the length of time vou have
heen coutracting rock drills?—About three vears.

1130, On end —VYes.

1131, Have you felt any ill effects 2—Very little.

1132. Have you done much raising 2—I did one raise of about three
months, but 1 had a drive as well.

1133. That ix, you worked 1 two places 2—Yes, T had a party of
bovs drilling one face at a time.

1134, From vour experience, cal vou give us any information as to
the prevalence of the disease 7—Yes, T have personally seen many friends of
my own suffer from this disease,

1135, How can you identify the disease?—Well, shortness of
breath, and vou find that men working i raises, drives and ends suffer move
than men that stope or have other work about the mine.

1136.  And you think men working especially in raises and vock
drills are subject to a special discase which you can recognise ?—
Undoubtedly.

1137, What ix vour idea of the causes of this disease ¢—1It ix dust
penetrating the lungs and remaining there, and different effects taking place
afterwards.

1138, And you suggest water to lay the dust 2—Well, all our
experience at the Wolhuter shows  hat water is the best thing.

1139.  You are using a spl‘;l.)f at the Wolhuter 2—Yes.

1140. How do you find 1t acts?—Splendidly; in fact, the miners
are all eager to have it.  Of course it is optional whether they nse it or not,
hut very few men object to it.

1141, Does it, in your opinion, entively do away with the dust 72—
Well, not quite entirely, but there is very little dust left. It is only just the
little that is caught by the ore, but that is nothing to speak of.

1142, In your opinion dust ix the only cause of miners’ phthisis =—
Yes, dust is the chief cause.

1143. Did you notice anything of this sickness amongst the coal
miners —No, but asthma was very prevalent.

1144.  You did not think it was miners’ phthisis 2—Well, it was not
so bad as this. Of course there is such a thing ax black lung known at
home, but it is rare.

1145, You think in the metalliferous mines it is move prevalent than
on the coal mines 2—Yes.

1146. Dr. Sansom: Which mine are you working on?—The
Wolhuter nune at present.

1147.  And they are using the spray?—VYes.

1148, Does that spray produce a very damp atmosphere 2—Not at
all. ’

1149, Do you find your clothes getting damp?—No; the carlier
spray we had broke the air into such wminute particles that it lew every-
where about the place, but the improved one does not throw any damp into
the atmosphere at all. Tt kills the dust and finishes there.

1150.  You have had no unpleasant effects since asing this improved

v ¢—No, wir.
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1151, You are altogether pleased 2—Yes,

1152, Does your spray overcome the dust thrown out by blasting 7
—That has not been tried m my case.

1153.  So the blasting takes place, and that dust ix allowed to settle
in the air independent of a spray —Jxactly. ~ir.

1154, Do yvou think that is a good plan 7—Well, you cannot avoid
it ; but it a man is given two working places you can eaxily avoid it

1155, How /—DBy making it compulsory that a man should not go
there until the effect of the blast has settled down.

1156, You would have 24 hours” rest after a blast, and the place
watered before vou rig up vowr machine and start drilling 7—Yes.  Yon
would then have a perfectly clewr and healthy atmoxphere, but if men <et
to work atter one, two and three blasts with perhaps one little hole to crawl
in, the resalt is that every bit of dust xheld m the air: and, again, when
you go to blast one round or half a round it is mpossible to force the air to
the face.

1157, You heard what the last witness said about the gas in raises ?
—Yes. .

1158. Do you find that to be so?—Yes, it is quite true.

1159. And the pipe that leads the air, the Jead as you call it, does
not, drive away the gas from the face until you get it laid right up to it 7—
The present way is to go as soon as possible after blasting and lead the
pipe over the broken ground, in order to prevent the air blowing the dust
about.

1160. Have you had much trouble with ventilation and gases
personally 7—The ventilation on our mine is remarkably good for a deep
level shaft, because one compartment is bratticed all the way down to the
second level, and from there downwards it is conducted round the workings
from Ievel to level, and brought back through the raises and stopes.

1161. How long do you say you have been working on this mine
—About three years.

1162. Has the ventilation been good all the time you have been on
this mine 7 -Well, there was bratticing prior to the war down to the second
level, but beyond that there was none.

1163. Su you cannot make any comparison -—No.

1164. And you do not know whether the disease is more prevalent
now than when you first started 7—1 could not say. We notice it more
because there is inclined to be a scare, but on the machines I used to take a
silk handkerehief doubled and tie it on my face when going into dry holes,
in order to prevent the alr getting into my lungs.

1165. Then you thought dust was the cause {~—Yes, I did so years
ago. I was in two explosions at home, and in one particularly we were
closed in for seven hours. We had to come through a tremendous lot of
fumes, and the men who took that precaution were able to come out much
better than the people who did not.

1166. Mr. Catlin: I notice you speak of the coarse or improved
spray. I suppose experience has taught you that the coarse spray effects.
the settling of the dust better than the fine spray ?—Yes, much more so.

1167. Further, you stated that the fine spray makes the particles of
water so attenuated that I suppose it was like a fog ?-—Precisely.

1168. That did not settle the dust ?—Well, it did, but it made the
men rather uncomfortable in the way of catching colds.

1169. Under these conditions you noticed that men caught colds
from the moisture in the air when using the finer spray ?—7Yes, sir.

1170. You noticed that the men did catch colds in this fog—Yes,
SIT.
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1171. It this finer spray were used before you fire your holes, so
as to saturate the abmosphere with this fog, and the blast should take place
in this saturated atmosphere, do you, or do you not, think that the particles
of dust would be settled more quickly *—Undoubtedly.

1172, But that experiment you have not tried 2—I have not seen
it tried. :

1173. Do you know whether it has been tried ?—1I am not, aware of
it. siv

1174, Mr. Perrow: I think, Mr. Lewis, you stated just now that
in the course of your three years’ experience of rock drills you did three
months’ raising —VYes.

1175. And you had a drive at the same time ?—Quite so.

1176. How long would it be from the blasting until you went back
to the raise again ?—I used to blast every 24 hours, and then raise the next
24 hours, so that I was a complete 24 hours away from the raise.

1177, So when you went back to the raise you did not find any gas
or any dust?—I used to take precautions by sending Kaffirs before me with
a hose pipe and plenty of water before I would enter myself.

Mg. Davip JoNEs was called and examined.

1178.  The Chairman: Will you informn this Commission how long
you have been working underground —About 12 years.

1179.  And all in this country —No, I have only been nine months
in this country.

1180. Where have you chiefly been working ?—In South Wales.

1181. * In coal mines?—Yes.

1182, Were you acquainted with miners’ phthisis, and was it
recognised as a disease in the mines you were working in at home ?—No.

1183, Was there any special disease amongst the miners there 7—
Asthma.

1184. But you did not conneet that with miners’ phthisis ?—No.

1185. During the nine months you have been working in this
country, have you been on rock drills all the time 2—Yes.

1186. You have not had very much experience >—No, sir.

1187. On what points do you wish to give evidence ?—I have cowme
to give evidence on my experience of using the spray, and I am driving a
raise which is now over 100 feet.

1188.  You approve of a water spray in allaying dust ?—Yes.

1189. This gpray is used at the Wolhuter mine by Mr. Britten 7—
Yes.

1190. It was patented by Mr. Britten ?—I think so.

1191. In your opinion does the use of that spray prevent dust 2—
Yes, I think so.

1192, Dr. Sansom: You say you find that it prevents dust. How
do you know ?—Because the first month I worked on rock drills I was
drilling without the spray.

1193. And what difference do you find ?-—I found myself much
healthier. When working without the spray I felt a tightness in the chest
at night after I had finished work, but since using the spray I have not felt
this.

1194.  You find it better from a health point of view 2—Yes.

1195. Have you noticed any difference in your nostrils that leads
you to think this spray useful, and have you talken any pains to compare

M.
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your condition since you used it with your condition before that ?—Yes,
usually when you come out of a raise after drilling a dry hole you are
covered with dust like a miller.

1196. Now you don’t find any ?—No, none at all.

1197. Do you find the dust in your nostrils 2—Yes, without the
spray. )

1198. But since using the spray ?—No.

1199. You found none at all 2—No.

1200. © And you looked carefully ?—VYes.

1201. How long was the raise you were doing ?—About 100 feet.
I am doing that now.

1202. Do you find any difficulty with regard to ventilation and
gases #—No, of course this spray does not make much difference in the
blasting. The only thing we do is to damp the sides and top before blasting
and afterwards much of the dust sticks there.

1208. A great deal of the dust is caught on the wet sides and roof
that would otherwise go free ?—Yes.

1204. Have you had any trouble with gases yourselt /—XNo, none at
all.

1205. What is your idea as to the ventilation of the mines 7—The
ventilation is very good where I am.

1206. Have you had any trouble yourself, or have you heard of

any ?—No, sir.

1207. Before this subject was brought up, were you at work on the
mines here ?—Yes. '

1208. Had you heard of many cases !—Yes.

1209. Do you know of many cases ?—I know of a few cases.

1210. Have you heard of many others?—VYes, I have heard of
many cases.

1211. What was it generally thought to be caused by before it was
talked about and made public ?—By dust. Of course I am not competent
to answer as to that, but men working in raises suffer more than people

‘working in drives or stopes.

1212. Working in raises is very much more dusty —Yes.

1218. Dr. Hawarden: How long do you usually allow after blast-
ing before you return to the face ?-—Half an hour or three-quarters.

1214. Could you go back earlier than that?—I think I could go in
twenty minutes.

1215. Have you known of any men being gassed while using the
spray by going back too soon ?—No, I donot know of any, but I have heard
of men getting gx :sed by going back too soon.

1216. Although using the spray ?—No, without using the spray.

1217. Don’t you leave the spray on when blasting —Yes, back in
the drive, but not at the face. It must be 30 or 40 feet away from where
you blast.

1218. My. Catlin: You say you do not use the spray when
blasting. TIs that because the construetion of the spray is such that the
blast would damage it ?—VYes. :

1219. But the spray is left further back in the drive —Yes.

1220. Some 40 feet back 7—VYes.

1221. Would it not be possible to conduct the spray nearver the face
and have the atmosphere surcharged with moisture ?—It would be possible
if it was properly protected.

1222. This spray apparatus consists of a tank or bucket ?~~Yes.
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1228. And if that were connected with a hose would it not be
possible —There is a small hose.

1224, Could not that be made longer, so that the apparatus could
be protected /—You must have the spray with the injection, because it is
attached to the bucket.

1225. Then it is merely a mechanical difficulty that prevents you
putting it in there ?7—Yes.

1226. In your experience have you noted any difference in the
ventilation of your mine between the different levels ¢ Is the ventilation
better at the surface than at the bottom ?—I have only worked in
one level.

1227. One witness has just testified that the lower levels were
better ventilated than the upper ones, and I think he works in the same
mine as you ?—But I do not work in the same level.

1228. T wanted to know if it was a peculiarity of your mine or
generally your experience. In other mines where you have worked have
you noticed any difference in ventilation between the upper and lower
levels 2—Coal mines are different, as they‘are all on the same level.

1229.  You have only worked on one mine here 2—Yes.

Mr. Epcar Parniy RatasoNe, MILM. and M., AMICE, late Government

Inspector of Mines to the Transvaal, was called and examined.

The witness submitted the following statement :—

“T have been connected with practical mining operations for 23
years. 1 am acquainted with the eoal, iron, and copper mines of Europe,
also gold, silver, and other mines in South America, Central Ameriea, the
United States, and Canada. T have an intimate knowledge of nearly all
the mining distriets in South Africa, most especially of the Witwatersrand
Yoldfields, having for several years occupied the position of Government
Inspector of Mines. : :

“ 1 consider that the atmosphere in the mines of the Witwatersrand
is peeuliarly dry, and so far as my recollection carries me I do not
remember any other mining district where such a large quantity of fine
dust results from the drilling operations. I, therefore, think that it is
probable that the disease of * miners’ phthisis’ will be far more prevalent on
these goldfields than in any other mining district, and I am strongly of
opinion that special measures must be taken to prevent the ereation of
dust. Having lately visited a number of mines on the Rand where
drilling operations were being carried on in a very dusty atmosphere, and
having examined the special apparatus for laying the dust, by the use of the
fine sprays of water,and having interviewed the miners personally as to their
opinion of the various forms of rvespirators used, I found that many
of the miners had no objections to working in a moist atmosphere resulting
from the use of the sprays, and claimed that they derived a certain amount
of benefit. I found that the sprays most distinetly laid all dust when
properly applied, more especially in the drilling operations. After blasting
operations it is more difficult to lay the dust, but I found that the sprays
had considerable effect in rapidly improving the condition of the atmos-
phere in the neighbourhood of the places where blasting operations had
been carried on, so that it was possible to return to such working places
very much quicker where the sprays were used. I did not find many
miners who seemed much in favour of the respirators. My own opinion is
that they might easily become almost an additional danger, if not
constantly cleanéd. I consider that special attention should be given to
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the condition of the atmosphere as supplied to the rock drills, that is to
say, to see that the air pipes and air receivers are not contaminated with
deleterious matter, such as would vitiate the atmosphere. I have strong
reasons for believing that the air supplied to the drills is frequently
vitiated, and that, consequently, the atmosphere which the miners breathe,
as delivered from the rock drills,is frequently not of a healthy nature,
and can certainly not be considered such good air as that derived by any
good system of mechanical ventilation. I am strongly in favour of more
attention being given to the better ventilation. of the deeper inines,
especially where the mines are working deposits which are slightly inclined.
I consider that, by the introduction of some of the improved forms of
mechanical fan ventilators in the deep level mines of the Witwatersrand,
such a fresh curvent of air could be carried round through all the
working places as would remove the very deleterious dynamite fumes, and
enable the men to return to their working places in & far shorter time than
is now possible.

“ Although the fine dust would naturally not be removed from the
atmosphere by a better ventilating current, as it would be held in a state
of suspension, still it would be so improved as to materially strengthen
the men who were working in stopes, rises and winzes, so that they would
be in a far better condition to resist the action of the discase known as
‘miners’ phthisis’ I consider that no conditions could possibly be more
favourable to the propagation of the diseasej known as ‘miners’ phthisis,’
than for miners to work in an atmosphere in which an enormous quantity
of fine dust is held in suspension, and, in addition, charged probably with
a large quantity of carbonic acid gas, resulting from imperfect explosions
after blasting. I therefore consider that,in the first place, in all drilling
operations it should be sought to prevent the creation of dust in any form.
This can be done either by using another form of drill supplied with
water injections, or by fine sprays of water directed on to the drill hole,
and, secondly, by far better ventilation of the mines than now exists.

“I am strongly of opinion that, except in the main air ways, where
there is usually amply sufficient ventilation, the atmosphere in the stopes,
rises and winzes is frequently, if not generally, of a very deleterious
nature. I think there are few men in a position to give better evidence
on this subject than myself, as, when Inspector of Mines, this was my very
constant experience in visiting the working places of practically all the
mines on the Rand. I note that many of those who are giving evidence
insist that the ventilation is good. This is, I believe, because the doctors
and many of the others have mervely been taken down shafts and along
main levels, in which, of course, the atmosphere is, and should be, perfect.
I consider that, in order to obtain anything like a good mine ventilation,
an air eurrent equal to fully 100 feet per minute is required for every man
employed in the mine. The Government, I consider, should introduce into
the mining regulations certain clauses which would provide for the hetter
ventilation of the mines than now exists. I firmly believe that, if these
precautions were taken, the disease of miners’ phthisis would be so eon-
siderably veduced as not to be any worse in character than it is in any
other mining district of the world. 1 would point out that in the coal
mines and iron mines of England, where ventilation is good and is insisted
upon by the Government, and where there is no explosive gas, the death
rate amongst the miners from ordinary causes is far less than it is in the
Cornish and other metalliferous mines, thus disvinetly showing that for
the better sanitation of the mines a good system of ventilation is of the
greatest possible importance for the health of the miners.”
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1230. The Chairman: You state here that the atmosphere of
the mines of the Witwatersrand is peculiarly dry. What opportunities
have you had of comparing the atmosphere of the mines here with that of
mines in other countries 7—Take, for instance, the mines in Bolivia, which
are 13,000 feet above sea level—more than twice what we have here. I was
there for some time, and drives were a long distance in the mountains.
There was one 1,500 feet in length into the mountain of Potosi. The
atmosphere there is peculiarly dry. It was practically in the tropics, and
the miners did not suffer in any kind of way, as far as I remember, tfrom
any disease such as miners’ phthisis, although strangers did suffer greatly
from asthma and pneumonia.

1231 May I ask whether they use rock drills there 7—They did
after I left, but not when I was there.

1232. In that case you really had not had an opportunity of com-
paring %—They wore working in a dry atmosphere with drills, and there was
dust being formed, but they were not rock drills. I was merely giving that as
an instance of a place much higher above sea level than this; as some
people are constantly putting forward the height above sea level of the
Rand as having something to do with this disease.

1233. " You mention the dryness of the atmospheve, and you say
that there is a larger quantity of dust resulting from drilling operations ?—
I do say that there is a much larger quantity of dust in the mines here.

1234, Larger than in the Cornish mines ?—Most certainly. The
atmosphere, to my mind, is much drier here.

1235. You think this results in a greater quantity of dust being
formed in drilling *—Well, I should say so, yes. If you have a moist
atmosphere it must have the effect of laying the dust more or less, and it
seems to me that in a moist atmosphere there would not be the same
liabilities of dust rising. If the atmcsphere was very dry and rarefied the
dust would have a better opportunity of rising.

1236. You give your experience here with regard to sprays, and
you say you have found the sprays to allay the dust ?—Yes.

1237. And you say you found that they rapidly improve the
conditions of the atmosphere in the neighbourhood of the places where
blasting operations were being carried out ?-—VYes.

1238. Would you inform the Commission when you saw them-

working #—First of all at the Wolhuter mine.

1239. If you just mention the sprays you have seen it will be
sufficient 2—1I saw the sprays working in the Wolhuter mine. I have not
seen them working anywhere else.

1240. Then you have only seen the one spray ?—Yes.

1241, And all you say here refers to one spray ?—VYes.

1242, In your opinion is that spray efficacious 2—VYes, but I think
it could be improved upon. I think there are many improvements which
could be made in connection with sprays, but the one I saw is better than
nothing.

1243. It is a step in the right direction —Most distinctly.

1244. Now, Mr. Rathbone, you say here that you have reason to
believe that the air supplied to the drills is frequently vitiated, and con-
sequently the atmosphere which the miner breathes, as delivered from the
rock drills, is frequently mnot of a healthy nature. I would like to hear
what you have to say with regard to that ?—Well, I was Inspector of Mines,
and on various occasions I have heard the men complain about the
condition of the atmosphere. I have asked them whether they thought it
was anything in the drill pipes or receivers which could possibly affect the
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air, and on many oceasions I have heard them say that they thought it
was so. I cannot, of course, speak from knowledge, but only hearsay,
what these men {old me. ;

1245. You have not found it to be so yourselt 7~No, I have never
seen anything of it. It is merely what I have heard miners say.

1246. You have heard of Dr. Aymard, who has invented an inhaler
for the men to breathe compressed air. Would it be a good thing to ask
the men to breathe that air if it was deleterious ?—You mean one of those
things connected to the drill ?

1247. There is a small pipe connecting the inhaler to the air mains,
the same as a chloroform inhaler 2—1I do not know anything about it.

1248. He has invented one of these inhalers and some men on the
French Rand are using it ?—I do not know anything about it, and do not
quite understand how it could work.

1249. The inhaler is over the man’s mouth and he breathes the
air directly from the receiver ?—It would seem to me to be a rather com-
plicated sort of business.

1249a. In any case the men have used it and they say the air is
good. Dr. Aymard too says he has investigated the matter and finds the
air good ?—1I only think that if you are breathing the air in that way it is
a matter of serious importance that you should take care that the receivers
and pipes are clean.

1250. But you state here that you have strong reasons for believing:
that the air supplied to the rock drills is frequently vitiated 2— Yes, that is.
what I have heard from miners, and, therefore, it would be of importance
to see, if such an apparatus as you are speaking of is used, that the
receiver was clean.

1251, You cannot make that statement from your own experience ?
—No, all I say, from my own experience, is that when I was Inspector of
Mines I have frequently found the atmosphere in the winzes and raises very
vitiated, but I wish to say that this miners’ phthisis was entirely new to
me when I veturned to the Transvasl. I do not remember ever having
heard of miners’ phthisis at all, and it has all come up since I was
Inspector of Mines in 1895, and the whole question seems to have arisen
during the last six years. It came as quite a revelation to me when I
returned and heard that so many men were suffering from it.

1252. Have you mnot heard that there is a Commission sitting on
the same disease in Cornwall 7—Now ? ‘

1253. Yes ?—No, I have not heard.

1254. Have you any experience of mining in Cornwall ?—1 have
visited most of the principal mines.

1255. Have you never heard of phthisis amongst the miners there ?
—No. I was practically five years in coal mines and I never heard of it
there either.

1256. I was talking of metalliferous mines ?—I never heard of any
disease to speak of.

1257. Have you heard of a disease in England called ganister 2—
No.

1258, You say that the air in the mines, except in the main air-
ways, is generally of a very deleterious nature 2—That is my impression,
most strongly.

1259. What do you mean by deleterious 7—That the atmosphere is
bad from dynamite fumesand the fine dust arising from drilling operations,
and in a general way I should say that the men working in those places
must suffer from the bad state of the atmosphere, and one suffers more in
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these mines here, not only because of the dry atmosphere, but because of
the naturally bad state of ventilation through not having two shafts. I
think that if there were two shafts’there would be very little talk of bad
ventilation. '

1260. Have not the majority of mines two shafts 2—No, certainly
not. They have perhaps one shaft connected with another mine.

1261, Are not the majdri‘oy of mines possessed of two shafts 7—Ves,
but not two shafts close together in the same way as I mean.

1262. Would you make the statement that the majority of mines
on the Rand have not got two shafts on their own properties ?—I1 would
not say that the majority have, but I should say a certain number have.
It is impossible to say which mines are working in conjunction with others,
and so practically have two shafts.

1263. Do mnot the conditions you mentioned just now as to
dynamite fumes and dust exist in other metalliferous mines in England 7—
I never heard of it. It may be there, but it could not be very serious. as I
have never heard of anything approaching the serious nature of this
disease here.

1264. . You mention some iron mines?—I was working for some
months in iron mines in England, and I never suffered from worse
ventilation in my life. In order to work the face we had to keep our
candles well back.

1265. And yet you mention that the iron mines of England are
well ventilated. Where were you working 2—In Lancashire. I was
speaking of the Cleveland district, where are flat deposits.

1266. You did not mention that. You talked generally of iron
mines of England ?—I think that applies especially to the Cleveland mines.
I also visited the Hematite mines.

1267. Therefore the excellent ventilation you talk of in your
statement with regard to iron mines in England only applies to the
Cleveland district?—No, to other iron mines as well. The only qualification
T would make there would be in the case of the Cumberland iron-stone
mines, where they work on what, I think, is known as the cock-in-lock
system, in which the atmosphere is frequently very bad.

1268. Do you happen to know whether they suffer from phthisis in
these badly ventilated places —I never heard of it, and I do not think it
exists.

1269. 1Is ventilation compulsory in iron mines in England ?—VYes,
everywhere, both in iron and coal mines, there is a certain minimum
quantity of ventilation required by law.

1270. Do you know what that is 2—One hundred cubic feet is the
minimum.

1270A.  Is that English law 2—Yes.

1271. For all iron mines —Yes. In coal mines it may be up to
200 cubic feet. The Commission that sat on that question considered 100
cubic feet the minimum required for every man and boy working in a mine,
and they said that where there was any gas at all, 200 cubic feet was
absolutely necessary. This is what is considered absolutely necessary by
the highest authorities for the sanitation of the mines.

1272. That does not occur in ‘metalliferous mines in England,
leaving out iron-stone mines ?—The mines in North Wales you mean ?

1273.  'Well, the metalliferous mines throughout England ¢—I do not
really know what they do with metalliferous mines.

1274, Tt does not apply ¢—I do not think it does.
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1275. You mention here that you consider the Government should
introduce into the Mining Regulations certain clauses which would provide
for Dbetter ventilation of the mines than now exists. Are you of opinion
that the present clauses are not sufficient 2-—Are there any present clauses
which provide for a minimum quantity of ventilation ?

1276. They state that there shall not be less than 70 cubic feet per
man —That is too little.

1277. Is that the only point 2—What are the others? (The
Regulations were shown to the witness.) I see these have been introduced
since my time, and I think if these were strictly carried out, and the
inspectors insisted upon their being carried out, they are sufficient.

1278. You make the statement here that certain clauses should be
introduced 2—But T did not know that these clauses did exist. They have
been introduced since my time.

1279. Are you in a position to give any evidence to the Commission
as to the cause of miners’ phthisis ? —No.

1280. You do not happen to know of any definite cause %—No.

1281. Dr. Sansom: I see you state here that 100 cubic feet per
miner is necessary. Why do you think so?—I only go on the experience
of a Commission which sat in England to consider this question as to
what was necessary for every man and boy working in a mine, and in that
Commission,in the course of Mr. Blackwood’s evidence, it was stated that 100
cubic feet was the smallest quantity necessary for the sanitation of any
mine, not only to do away with dust, but to avoid any diseases jwhich might
arise through bad sanitation.

1282. And the Commission adopted that in England for all mines?
—Yes. '

1283. Metalliferous and coal mines ?~-I do not know as to Cornwall.

1284, Our attention is directed to metalliferous mines ?—-1 want
particularly to point out that the conditions of a metal'iferous mine in
England, taking equivalent mines, are absolutely the same as on the Wit-
watersrand, viz., buried deposits, and, therefore, one must not cheat cneself
with the idea that because these are metalliferous mines here, they are
different from the metalliferous mines working in England. The iron sean
must be a metalliferous inine, and there they insist upon the ventilation
being perfect. '

1285. You say there is not sufficient ventilation in the mines here.
Is that the ecase 2—Yes, most distinctly. .

1286. What reason have you for thinking that has done any harm ?
—1 should say, where a man is working in an atmosphere which is not
sufficiently charged with the necessary quantity of oxygen, it would make
that atmosphere bad for a man to breathe. It must, in any case, weaken
him, and, therefore, if there was any disease about he must be affected.

1287. That is your supposition, but I want to know whether you
have any actual experience of bad ventilation causing illness 7—Yes, you
are quite right, it is supposition.  All I could take as evidenee is the fact
of there being a disease such as miners’ phthisis o prevalent here, and by
going down the mines and feeling the bad effects of the air myself.

1288. But you say that ininers’ phthisis did not exist to your know-
ledge ?—That is so.

1289. Was there any other illness existing due to bad ventilation ?
—Yes, miners were constantly being gassed by fumes from bad ventilation, -
and there were other diseases.

1290. What were the other diseases 7—Fever from bad sanitation

Men were constantly being laid up with fever entirely got from bad sanita~
tion of the mines. ' :
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1291, Do you think improved ventilation would improve the sani-
tation of a mine and prevent fever ?—Most distinctly.

1292. Do you think fever is caused by gas in the mines -—-No, but
if you have a number of men with no proper arrangements underground
for their convenience, and thus have a bad sanitary condition in the mines,
you can certainly get typhoid fever if you breathe that atmosphere just as
much as you could in a house. That is what I have always understood
from several eminent doctors.  You have only got to be in the same room
with a man suffering from fever, where things have not been cleared away,
in order to be infected.

1293. Dr. Sansom: While you werc Inspector of Mines, did
you have any experience of carbon monoxide poison ¢—Yes.

1294. Was any investigation made of air in the mines in these
cases ?

No. You mean any special investigation to see what it was due to?
1295.  Yes 2—Not to my knowledge.
1296. Mr. Catlin: You say that you consider the atmospnere
here is much drier than in any other mining locality in the world ?—VYes.
1297. Have you ever visited mines on the high plateau in America,
in Mexico, or Arizona, or Nevada ?—In Mexico 1 have visited a great
many mines.
1298.  And you consider that the atmosphere there is not so dry us
here 2—Well, I am not quite sure about Mexico. I should say that 1

=
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Mexico and Bolivia the atmosphere is as dry as here.

1299. Have you any knowledge of Arizona ?—I have never been iu
any of the mines there

1300. Is it not a fact that Arizona is one of the most arid of all
regions ?—Most distinetly.

1301. Well, then, in your experience here, have you never noticed
the miners complain of the great amount of water coming down the air
pipe ¢ Have you never noticed the amount of water collected in the air
receivers ?—You mean coming along in the drilling operations ?

1302. The air is compressed and passes into the receiver, and is it
not a fact that all the air receivers on the Witwatersrand have to be
provided with arrangements for removing that water 2—I believe so. 1
am not quite certain and I would not like to say definitely.

31303. I think it is a fact that there is a great deal of water,
cerminiy much more than any other place I have been in ?—1I could not
state that. ,

1304. Now, you say in your paper that you are strongly in favour
of more attention being given to the better ventilation of the deeper mines.
Why deeper mines? Are they less amenable to natural ventilation than
the upper levels, and does the difficulty of ventilation vary directly with
the depth ?—1I should certainly say it made a good deal of difference in a
mine in the early days when there were a number of shafts close to the
surface and one could create a very strong ventilating current. You could
then have a very much better condition of things than when working with
one or two shafts and going down to great depths, and when you had no
system of mechanical ventilation which would cause the air to be forced
through the mines into the workings far away from the main inlet or
outlet. I should say deeper mines would require better ventilation.

1305. As an engineer, do you not consider that the principle of
ventilation depends upon the putting in motion of a quantity of air, whether
by heat, due to the expansion or rarefaction of the air, or otherwise ?—
Quite so. '
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1306. Now would it not be probable that the larger the mass of air
put in motion, i.c., the more cubic feet of air,the greater its inertin would
be ?—Certainly.

1807. In other words, when you have a long air pipe or chimney
the inertia is greater than that in a short pipe or chimney ?—Certainly.

1308. What I want to arrive at is why you say particularly that
the deeper mines should be better ventilated. Is it not quite as casy or
even easier to ventilate the deeper mines than shallower mines, because you
would have in a deep shaft a greater volume of air in motion than in a
shorter shaft, and would you not have available the most perfect conditions
of ventilation, but under the present conditiong you claim it is not so without
mechanieal ventilation ?—They do not pay sufficient attention to the con-
ducting of the air currents. The air goes down one shaft and up the other,
and it is not conducted to the points where the men are working.

1309. What has the adjective “deeper” to do with this? If they
don’t divert and use the currents of air, but let them merely pass down one
shaft and up the other, that has no relation to the depth ?—1I did not mean
to convey that the bad ventilation was simply due to the mine being deeper.
I mean to say that where the mines are deeper and you have no means of
splitting that air current and taking it round the mine, with the result
that the alr stmply goes down one shaft and up the other, then you do not
have such good conditions, because it is a much bigger proposition to carry
out. In the early days you had natural ventilation and no one troubled
about it, but when you get down to a tremendous depth and the air is not
taken and split up, then certainly you would have a much worse cendition
of affairs.

1310. Yes, if the air is not split up ?—VYes.

1311. Is it not a fact that if you have a number of columns of air
going down different shafts, and the one current eddies against the other—it is
much more difficult to ventilate a mine properly with such a multitude of
small shafts than when you have only two shafts -—Most distinctly.

1312. Therefore, this remark of yours as to the deeper mines
conveys a distinctly erroncous impression. You mean, I gather, that it is
no more difficult to ventilate the deeper mines naturally than the outerop
ones ?—Most distinetly ; I say it would be a much easier proposition to
ventilate a deep level mine. As you say, with several shafts you would
have diverting currents, and so long as the air was taken and wused
properly you would get better conditions on a deep level mine than you
would on one of the early mines, where there would be a number of
currents which would eddy against each other.

1313. How do you account for the fact, which I understand appeals
to you, that when you were here six years ago fibrosis of the lungs
amongst miners was unknown ?—That is quite true.

1314. Was the ventilation much better then than it is now ?—No,
I do not think it was altogether due to that.

1315. Is the disease common now ?—I think it is. I think the
surface rocks seem to be more permeated with moisture, and when you get
down a considerable depth you get very dry rocks. There is a distinct
difference, and I think the disease due to the very much drier condition of
the rock itself, and atmosphere.

1316. One more question with regard to this fever you speak of.
‘What fever was prevalent at that time >—Typhoid and enteric.

1317. Do I understand that this fever in your opinion is conveyed
in the air in the shape of germs %~—Most decidedly. I have always under-
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stood that it is quite possible for anyone inhaling an atmosphere permeated
by bad sanitary conditions to get enteric or typhoid without taking it in
the form of liquid.

1318. Would you expect typhoid to ensue from a bad smell in a
mine? Supposing a mine smelt ever so badly, would it be an indication
that the gerros might exist there, or would you consider that they neces-
sarily did exist 2—Certainly not. I simply have been told by others that
where, for instance, one man suffering from enteric was in the same room
with another, and the utensils were not removed from that room, there was
a possibility of the other man taking the fever. I have heard of men in
the early days being crowded into rooms where such cases did exist, and 1
take it that is the reason why they are always so careful in hospitals to
remove everything of that sort.

1319. That there is no danger from the smell, but merely from the
matter itself 7—Exactly ; and that matter is deposited in the mines.

1320.  (Mr. Williams): You say you had every veason to believe that
the air supplied to the rock dreills is vitiated. You had a lot of experience
underground yourself. Did you notice any inconvenience from breathing
that air 2—I have most frequently. I have felt, when I was up near the
drills, that the atmosphere 1 was breathing was of such a nature that I would
not like to have stayed very long in it.

1321, Did you attribute that to anything at all in the air 7—1I only
attributed it, as I say, to something wrong in the pipes, whether the gutta-
percha or whatever they were made of. It had, to my mind, some efiect
upon the atmosphere, and it always struck me that the air I breathed from
a vock drill was by no manner of means as good and strong as in a
perfectly lealthy atmosphere. I felt that if I had to be a long time in it I
would have been affected by it.

1322. In reply to Mr. Catlin, you stated that it was usual to find a
ot of water in the pipes from the air compressor ——No, I said T could not
speak with any confidence on the point.

1323. Would you admit that in the receivers it is necessary to

muake arrangements for taking the water off 2—Yes, I know there are taps
to take the water off.

1324. That being the case, would it not indicate that the air, as
supplied to the miner, is saturated with moisture ?—In that case I should
say it was not—that the water would be taken up by the receiver, and
when it came to the wminer it would be very dry.

1325. By the law of diffusion that water would not deposit, the air
still retained a certain amount of moisture. It would mean that the air
was super-saturated with moisture #—Not super-saturated. It would have
some moisture, but super-saturated is a very different thing from being
sitmply moist.

1326. There would be an excess of moisture 7—No, there would not
be an excess. There would be a certain amount of moisture, and if
deposited in the receiver and pipes by the time it got to the drills, it would
simply mean the heat of the mine itself, and perhaps being near hot
pipes, and moisture in the atmosphere would naturally be deposited in the
receiver, and therefore the air would still be drier.

1327, Is it not a fact that the air you get in the end of a drive,
where you have to depend entirely for ventilation on the exhaust air from
the drill, is fairly moist 2—I should not think it was, but I have never gone
into the question, and I should like to see experiments showing that it is
so. My impression is that it is not so.
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1328. The Chairman: Before you go, Mr. Rathbone, I would like
to draw your attention to a remark you make, which, were it left unnoticed,
might be taken to attribute ignorance to the persons previously giving
evidence. You say, “I note that many of those who are giving evidence
insist that the ventilation is good. This is, I believe, because the doctors
and many others have merely been taken down shafts and along main
levels, in which, of course, the atmosphere is, and should be, perfect.” I
want to draw your attention to the fact that the people who have given
evidence on ventilation before us have been practical mining men, of con-
siderable experience underground, and I know you would not yourself like
this remark to be misconstrued *—~Certainly not.

1329. There is no intention on your part to cause it to be believed
that the previous witnesses did not know what they were talking about —
No. The only reason I had was because I saw in a report of the proceed-
ings that one doctor, either Dr. Davies or Dr. Napier, went down a mine
and stated the ventilation was very good indeed, and when we came to
enquire where he had been we found it was along the main drives.

1330. I do not think that either Dr. Napier or Dr. Davies gave
evidence on that point ?—Certain statements were made which gave rise to
that remark.

1331. Then your remark only applies to one particular witness ?—
Yes.

13314 Not to the general evidence before the Commission /—No.
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SEVENTH DAY,

COUNCIL CHAMBER, CHAMBER OF MINES, JOHANNESBURG.

Wedmnesday, 25th March, 1908.

PRESENT :
Mgr. H. WeLpoN, Chairman.

Dr. C. L. SaNsom, Dr. S. HAWARDEN,

Mg. R. M. CATLIN, Mgz. J. Harry JoHns.

Dr. W. F. DAVIES, Mz. E. PERROW.
Mr. Francis DRAKE, '

MR. J. STRATFORD, Secretary.

Mr. WaLrer CHARLES Cross PAKEs, Analyst and Bacteriologist to the
Transvaal Government, was called and duly sworn.

1332, The Chairman:  You are an LR.C.P., London, MRCS., . %}'»mkw
Englond, D.P.H,, Cambridge, F.C.S, F.S.1, late lecturer on hygiene to
Bedford College, bacteriologist to Guy’s Hospital, demonstrator of
bacteriology and sanitary science in Guy’s Hospital, late examiner to the
Royal College of Surgeons in hygiene, late assistant examiner in hygiene
under the South Kensington Science and Art Department, late Grocers’

research scholar 2—Yes. I have prepared a statement, but before I read

25th Mar., 1903,

it I should like to say that I do not wish to be as dogmatic as perhaps this
statement appears to be. I have made it as short as I could and am
prepared to be examined on it.

The witness then submitted the following statement :—

As T understand that the Commission does not wish me to contine
myself to the influence of certain gases upon the human frame, and as
there are certain points in connection with dust diseases with which I am
familiar, particularly from the pathological point of view, I purpose
speaking of these facts also.

I understand that the Commission is inquiring into the causation,
prevention, and cure of miners’ phthisis, and not of the diseases from which
miners suffer. By miners’ phthisis, I understand a disease which produces
certain definite and recognisable pathological conditions. The term is
somewhat unfortunate, because of the general meaning which the term
phthisis has acquired; the term silicosis is preferable, because it does not
even suggest phthisis.

Silicosis may be defined as a chronic fibrosis of the lung tissue due
to the presence of foreign particles of a silicious nature in the tissue of the
lung. There are, of course, various kinds of foreign particles which may
set up irritation in the lung tissue and give rise to the various forms of
pneumoconiosis. The acuteness of the irritation, and, therefore, the virulence
of the discase, depend upon the nature of the ‘particles and their shape
Hard particles which are angular in shape have a much more pernicious
effect than soft and round particles. Thus, tin miners, quartz miners,
buhrstone dressers, and those who inhale hard, sharp dust suffer from
fibrosis of the lung to a much greater extent than sweeps or millers.
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Among all the subjeets of fibrosis of the lung the only possible
common environment is the dust, and in this connection I should like to
quote paragraph 13 of the final report of the departmental committee
appointed to enquire into certain misceltlaneous dangerous trades.

“In all occupations of a dusty nature the workers run the risk of
their lungs becoming affected ; especially is this so in the case of dust which
is given off when stone and flint are chiselled, for it is of a hard, penetrating
and irritating character; the particles are sharp, and when they are
inhaled and reach the lungs their presence in these organs is followed by
greater reaction than is the case with either coal or flour dust. The result
1s that by degrees the lung becomes so changed in structure that it ceases
to be a spongy organ; it becomes converted into a mass of hard fibrous
tissue, embedded in which are found particles of stone. Once the lung
becomes affected the tendency is for the solidification to advance, for the
worker to become short winded and to suffer from severe bleedings. The
illness gradually or quickly proceeds to a fatal issue. It has been difficult
to obtain accurate statistics as to the extent of the liability of buhrstone
masons to phthisis. Although the records of the Victoria Park Hospital for
Diseases of the Chest have been searched, out of 679 cases of phthisis
only five occurred among stone masons.  Buhrstone industry is but a
small one, and it is more than likely thab, owing to social circumstances, the
men when they become affected would find their way into one of the work-
houses, than into any of the special hospitals. . A few years ago the coal
miners of our country died in large numbers from a form of consumption,
but since the compulsory introduction of improved methods of ventilating
pits and watering the coal dust in the main ways, the calling of the winer
is now a comparatively healthy occupation. The committee feel that what
has been accomplished for .the safety of the coal miner should, if possible,
be attempted for the millstone builder.”

When discussing the cause of a disease it is as well to define exactly
what is meant, because so many people use the term “cause” in a very
casual sense. For instance, one hears that a chill will cause pneumonia.
In the strict sense of the term this cannot be so, because pneumonia is a
specific disorder. In order to eliminate any doubt on this point it is
convenient to use the term causa causans. The causo cawsans of pneu-
monia is generally a micro-organism called the pneumococeus; in the same
way the causa causans of tuberculosis is the bacillus tuberculosis, and that
of silicosis, the fine hard sharp silicious dust.

As regards predisposing causes: however susceptible a person may
be to a given disease, such as those I have named, in the absence of the
cause cousantes the disease cannot arise.

From this we conclude that, in the absence of quartz dust, silicosis
will not exist ; indeed, cannot exist.

In phthisis—i.e., tuberculosis of the lung—every degree may be met
with, from a few small tubercles in the apex of one lung to the cavitation
of half the lung substance. In a similar manner every degree of silicosis
may be met with. Within the last few days I have had the opportunity of
examining the lung of a miner who died suddenly. From the appearance
of the lung he probably had no symptom of the disease, because the actual
fibrosis had hardly begun, but in the intra-alveolar tissue, and especially
around the blood vessels, the particles of silica could be seen, together with
an increased number of leuéocyteé.

On the other hand, the lung may be so fibrotic, and contain so much
siliea, that it is very diffienlt to cut with a knife, and practically impossible
to cut with a razor.
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One great difference has been pointed out between the symptoms of
phthisis (.., tuberculous phthisis) and silicosis; in the latter, the miner
does not notice that he is'ill until he is almost past work. A little shortness
of breath upon exertion perhaps, and some wasting. In tuberculosis, how-
ever, the patient is ill long before the lungs are extensively affected. The
reason for this difference is undoubtedly to be found in the toxine or
poison’ secreted by the bacillus in the one case, and in the absence of any
soluble poison in the other.

In health the lungs are capable of oxygenating the tissues without
any exertion, because the absorbing surface of the alveoli is in excess of
the absolute requirements. A certain fraction of the lung can therefore be
rendered useless without much immediate detriment to the patient. In the
case of silicosis this is what happens. In the case of tuberculosis, however,
this is not all that happens; in addition to the cutting off of a certain
portion of the Jung, the toxines are absorbed into the blood stream, and are
responsible for the rige of temperature seen so early in phthisis.

In silicosis, when the amount of absorbing surface is reduced to such
an extent that the whole of the surface which is left is required to
oxygenate the blood, the least exertion on the part of the sufferer is
followed by dysencea, and then, probably for the first time, he realises that
he 1s1ll.

Now it is easy to understand how quickly he gets worse. Tne
patient has only sufficient lung surtace to oxygenate his tissues during rest,
and he is bound to cease work. But the worst is not over, because there
will be in his lung areas which are fibrotic, but in which some portions of
lung are still available; as the fibrous tissue contracts, these portions arve
oceluded and rendered useless. In addition there are areas where the
fibrosis is in the initial stage, and this will progress to complete fibrosis,
thus cutting off more of the absorbing surface.

By .the time that there is extensive fibrosis another condition has
arisen. The fibrosis may not be complete, and cavitation may take place ;
these cavities are frequently the seat of putrefactive change, as in
bronchiectasis, and absorption of the putrefactive products may take place

-and give rise to symptoms of toxsemia.

The fact that all dusty trades are associated with some form of
pneumoconiosis shows that the predisposing causes play but a minor part
in the produection of the disease. In the Rand Mines the rock drillers, it is true,
have to work in & very foul atmosphere, but many of the other trades, such
as the buhrstone makers, work in the open air, or in an atmosphere which
is fairly free from noxious gases.

In so far as irritating gases will cause an inflammation of the mucous
lining of the air passages, the action of the cilia may be stopped or retarded,
and thus the removal of at least some of the dust will be prevented: bus
beyond this, it is difficult to see how breathing noxious gases will really
predispose to silicosis. That the noxious gases will impair the general
“tone ” is, I think, obvious, and this may result in a greater reaction and a
greater proliferation of cells for a given amount of dust; in this way the
life of the miner may be shortened, because the fibrosis may be more exten-
sive and take place with greater rapidity, but T éannot see that it will, in any
but a very minor way, act as a predisposing cause to silicosis. One thing is
certain: a miner may die as the result of constantly breathing noxicus
gases, but he will not contract silicosis in the absence of dust.

I have had the opportunivy of examining various samples of dust
from the Rand Mines, and wunder the microscope, even the finest particles
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were sharply angular. T have searched through field after field without
finding more than one or two particles which could be said to be rounded
off. That they are very hard is too self-evident to need emphasis.

I have received the analyses of the mine gases which were made for
the Commission, and before discussing the effects of these gases upon the
human frame, T wish to say that it seems to me a pity that analyses could
not have been made before and after an explosion in the same mine in every
case. The one occasion upon which it was done (on January 20, at the
Village Main Reef Mine) gives very instructive figures.

The four analyses of ordinary mine air are to me, in the absence of
any knowledge of the conditions of working, somewhat extraordinary.
Sample 751 shows only 057/ per thousand of CO,, whilst there is 08 per
thousand of CO and 26 per thousand of H,. During this time nine
persons were working and nine candles burning. Counting the nine
candles as equal to one person, the ten people would exhale 65 cubic feet
of CO, per hour, but neither CO nor H,. If the CO, were therefore
reduced by ventilation, 65,000 cubic feet would have been entering the
level per hour. As the compressed air (samples 968 and 1035) contain 1
per thousand of CO, the fresh air might account for the CO, but as the
compressed air contains no hydrogen it seems impossible that the level
could have been ventilated to this extent, or we should have to assume that
169 cubic feet of hydrogen were being admitted into the drive per hour.

CO, is a soluble gas and H, and CO are very insoluble gases, so
that it is possible that some absorbent, such as alkaline water, was being
used or sprayed into the level at the time of the experiment, but this
should have been stated had it been the case.

The same difficulty meets us in samples 1,031 and 1,037. In point
of fact, sample 1,087 shows less CO, than pure mountain air.

Oxygen. It will be seen that, even after explosion, the oxygen is
only slightly diminished—so slightly that the effect of the diminution
would probably not be felt by anyone.

Carbon dioxide (carbonic acid). This gas has in itself practically
no poisonous properties; when it is in great excess in an atmosphere it
produces symptoms to the extent that it replaces the oxygen. In none of
the samples did the CO, exceed 2:477/, and this can be breathed for hours
when mixed with air without producing any effect.

Carbon monoxide (carbonic oxide) is a dangerous gas on account of
its great affinity for h@moglobin. The classic experiments of Haldane
on the subject of poisoning by CO are so well known that I need only
remind you of some of Haldane’s conclusions, and show you the results
when applied to the gases under consideration. CO, when breathed, is
absorbed by the blood into the capillaries, and enters into a chemical
combination with the hamoglobin of the red dises, forming carbox-
hsemoglobin.

The affinity of CO for hamoglobin is about 140 times that of
oxygen, so that a very small tension of CO is capable of turning the
oxygen out of combination with hemoglobin.

The symptoms produced by CO do not become sensible (during rest)
untii sufficient has been absorbed for the corpuseles to become about a third
saturated. When the blood is half saturated the symptoms become urgent.

. The percentage of saturation produced by any mixture of air and

CO depends upon the percentage composition of the air when the CO is in
100 x p

small quantity, and approximates to the formula S = _I_GTE) where S

is the percentage saturation produced, and p is the percentage of CO in
the air.
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In order to produce symptoms (provided that there is a sufficiency
of CO in the air breathed) it is necessary for a man to have absorbed
about 830 cubic centimetres of CO and have breathed about 660 c.c.

These facts allow us to deduce the effects of breathing the mine
gases.

Sample 751 contains 00087/ of CO. Applying the above formula,
the saturation produced by breathing this air will be 337/, so that urgent
symptoms would not be produced in a normal man at rest. The time
taken for slight symptoms to appear would be about two hours or meore.

Sample 1,031 contains 0267/ of CO. The saturation produced wold
be 617/, and the time required to produce one third saturation about 40
minutes; in less than an hour the symptoms would be becoming urgent.

Sample 969 contains 0°909/ of CO. The saturation produced—were
it possible—would be 847/, and the time required to produce one third
saturation about 10 minutes ; urgent symptoms would come on in about
15 minutes.

The samples of compressed air contained 07107/ of CO,, and the
continuous breathing of this air would undoubtedly produce symptoms,
because a saturation of 38)/ would be obtained.

The symptoms of CO poisoning are more; rapid breathing, palpitation,
fulness in the head, and some loss of power in the limbs. As the amount
of CO increases these become very marked, and unconsciousness will
supervene if a sufficiency of CO is inhaled.

Recovery from poisoning is fortunately frequent, but the elimination
of CO from the blood is much slower than the absorption. It appears,
however, that the CO has a distinctly harmful effect upon the central nervous
system, and constantly inhaling CO even in small quantities cannot fail to
produce ill effects upon the general system.

Moreover, cases are recorded which show that a man may be badly
“gassed,” and apparently recover, and yet die as the result of the gassing.
It does not at all follow that because a man has regained consciousness, and
even the use of his limbs, he will therefore recover. Nor does it follow,
because he died many hours after, that he mnst have died of some other
form of poisoning.

" Hydrogen and nitrogen are quite inert gases, the Olefines which
have been found are also probably without effect.

Nitrous fumes or nitrogen peroxide, or whatever may be the actual
composition of the brown, pungent gas which is found in the mines, is
undoubtedly noxious. In the samples examined it was found only in small
quantity.

The gas is very irritating, when in any strength, to the mucous
membrane of the air passages, and will set up irritation, and even
inflammation, and when inhaled in large quantities, and in considerable
strength, has caused death.

The gas does not, however, cause death by cauterising any part of
the buccal cavity, or of the mucous membrane of the pharynx, larynx or
bronchi. In the first place, it is difficult to see how it could cause cauterisa-
tion when breathed in the strength that it is usually met with, for the acid
fumes melting the alkaline secretions all along the respiratory passages
would be neutralised almost as quickly as it came in contact with the
secretion to form neutral nitrite and nitrate. Secondly, direct experiment
shows that no cauterisation does take place. I caused a rabbit to inhale
nitrous fumes for about 45 minutes. It died a little over half-an-hour
afterwards, and I immediately made a post-mortem examination. The
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mouth, nostrils, trachea, bronchi, and lungs were filled with froth which was
distinetly alkaline. There was no sign of cauterisation, but the trachea,
bronehi and lungs were already hyperzmic, and, in places, injected.

Death may oceur some time after the inhalation of nitrous fumes,
either from intense inflammation of the trachea, or from a form of
pneumonia. I may remind the Commission that pneumonia in elderly
people may be set up in a similar manner by the inhalation of ether given
for ansesthetic purposes, and ether certainly has no cauterising power.

In the very dilute form in which this gas is actually found in the
mines it may give rise to a slight irritation, but I think that the amount of
irritation is less than that produced by the dust.

Sulphuretted hydrogen as found in the mines is practically
1nnocuous. ‘

Although I have said that I cannot see how the mine gases can
really be predisposing causes to silicosis, I am certain that they must have
a very bad effect upon the miners, and will predispose to some of the
diseases to which miners are particularly prone.

There is no doubt that the air of the mines which has been analysed
is bad—in faet, I should say very bad—and the constant breathing of such
air would tend to make the miners ansemic, and less resistant to ordinary
diseases, and especially to diseases of the lungs.

Further, an otherwise healthy miner would suffer from the bad air,
but & miner who was the subject of silicosis would suffer from the bad air
still more. When, as I have pointed out, a miner who has silicosis has
only a portion of his lung available, he requires the best air to enable him
to oxygenate his tissues. When, therefore, he is exposed to impure air, it
is practically impossible for him to keep his tissues in proper repair, and
he necessarily becomes more susceptible to disease. Further, having less
hsemoglobin than a healthy man, he will be more susceptible to the action
of CO, and, having less lung, he will assuredly be more susceptible to the
action of the irritating gases, and, therefore, more likely to develop
pneumonia after the inhalation thereof.

The prevention of silicosis consists in allaying the dust or preventing
its formation. (The disease being a fibrosis, there is not, nor can be, a
cure, if by cure we mean repairing the damaged lung.) How the dust i»
to be prevented is rather for the engineer to say than for me. This much
I will venture to say: much more real good will be done by preventing
dust than by trying to prevent its ingress into the lungs by means of
respirators or other similar devices. In respect to respirators, I would
venture to call the attention of the Commission to the first interim Report
of the Departmental Committee on Certain Miscellaneous Dangerous
Trades :— If this were all, the Committee would say that, so far, the
balance of advantages is on the side of the respirator. But there are other
circumstances to consider. An employer or manager setting people to
work in dusty or dangerous processes, having supplied them with
respirators, considers his responsibility at an end ; and that, if any
accident occurs, such as the worker being overcome by the noxious fumes
and asphyxiated, or becoming poisoned by lead or bronze, the operative
ought to take the consequences. In the opinion of the Committee the
responsibility only begins (my italics) when the respirators are
given out. The duty of seeing that they are worn is a much
more responsible task, and, they may add, one infinitely more
difficult to perform. There is another factor which enters into the
case which the Committee wish to emphasise. The duty of supplying
respirators is important, but not less important is the duty of maintaining
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them in a cleanly condition. If, as is often the case, the respirator be
allowed to get clogged with metallic or other injurious dust which, becoming
moist, forms a sort of paste, the worker is naturally repelled by its
unpleasant condition, and jeopardises his health, either by rejecting it or
by breathing through a vitiated medium. It will therefore be seen that the
temptation to disregard the warning of the foreman or manager must be
considerable at any time, and in a hot day in a close room well nigh
irresistible. When you add to this that, broadly speaking, the workers, in
such processes as are under consideration, are careless and even reckless, from
familiarity with the danger, ignorance, or want of forethought, one can
imagine the difficulty of enforcing such a regulation. The Committee have
seen, without surprise, respirators often used carelessly or perfunctorily.
To employ respirators in this manner is almost as bad as not to employ
them at 2ll.  Therefore, a trade or occupation which, by reason of the
noxious gases, or dust produced in its operation, is dangerous to the health
of the workers, and im which the only available precaution or safequard is
the use of a respirator, remains an unhealthy or damgerous occupation
still.”  (My italies.)
CONCLUSIONS.

1. Rand miner’s phthisisis a silicosis whose causa causans is dust.

2. The noxious gases as found in the mines are deleterious to
health, but are in no way a cause of silicosis.

3. The subjects of silicosis are more susceptible to the ill effects of
vitiated air and noxious gases than normal people.

4. The most dangerous gas found in the mines is carbon monoxide.

5. Nitrous fumes are, as compared with carbon monoxide, almost
negligible. They are not in any sense a cause of silicosis, nor are they so
dangerous or fatal as has been suggested.

6. The prevention of silicosis will follow the prevention of the
formation of dust, since in the absence of dust silicosis is not produced.

1833. The Chairman: If dust were destroyed in the mine on its
inception by means of sprays, would there still be any ailment (we leave
out the words miners’ phthisis) due to the gases ?—I certainly think there
would.

1334. There is such a thing known as miners’ asthma, and you
know that one of the first symptoms of asthma and of phthisis is that the
breathing becomes impaired ?—Yes.

1335. Do you think that in the former case the patient really
suffering from phthisis and calling it asthma, does so from the fact that his
breathing is impaired 2—Do you think the two are mixed up together by
persons ignorant of the clinical symptoms?—I think that would depend
upon the time the miner had been working in the mines. If a miner had
been working a fortnight and got asthma I should think it could not be
mistaken for phthisis. On the other hand, if he had been working for
years, the two might easily be mistaken.

1336. I happened to know myself of two cases where men had
been working for years in a mine and were sometimes troubled with
shortness of breath %—That would probably be miners’ phthisis, if, as you
say, they were in a mine for some years.

1337. It appears to be a general opinion, and the facts brought
before this Commission seem to show, that miners’ phthisis is more
prevalent on the Rand than in other mining places. We all know that in
Cornwall miners’ phthisis has occurred for years and it has also occurred
in other mining distriets, but on the Rand it appears to be much more
prevalent. In my opinion there are more explosives used per underground
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employee in the Rand mines than elsewhere, and as a result more dust
and gas produced. Do you think that the increased amount of dust would
cause this prevalence -—The extent of the silicosis, that is to say the extent
of the disease, as seen pathologically in the lung, and the rapidity with
which the disease progresses, depend practically alone on the amount of dust
allowed to get into the lung, and therefore the answer to your question
would be that the greater prevalence of miners’ phthisis and perhaps the
shorter life of the miners on the Rand is due to the fact that the increase
in the use of explosives causes an increase in the amount of dust.

1338. You have no opinion with regard to the character of the dust
here as compared with that of Cornwall or any other district —I think
from the Rand mine dust I have examined thatits angularity is as great as
any other dust I have ever examined, and certainly quite as hard as
anything you can conceive coming from anywhere.

1339. In view of the varying proportions of CO and CO,, when
sometimes CO is present in greater proportions than CO,, do you think it
would be correct to take the percentage of CO, as indicating the standard
of the purity of a mine atmosphere ?—No, I don’t; and from the analyses
before me it is no indication whatever. I have gone through them very
carefully and there seems to be no parallel at all.

1340. One other question with regard to CO poisoning. From the
analyses you have before you of the mine air and also of the gases after
explosion, is it possible that such a thing could occur as chronic CO
poisoning of a man working day after day in an atmosphere containing a
certain proportion of CO, not enough to poison him, or have any marked
effect, and could that vemain in his blood continuously ?—I think that,
knowing what Haldane has shown, the affinity of CO for the hamoglobin
being 140 times that of oxygen, and the deduction from his experiments
being that the elimination of CO is such a comparatively slow process when
atmospheric oxygen is breathed, the probability is that if we were to
examine the blood of any series of miners they would have no CO in their
blood for a shorter period of the 24 hours’ working day than they would
be free from it. Is that clear?

1341. Yes, I think so; if a man remains in ‘08 per cent. of CO
for nine hours for instance ?—Then it would probably take him a further nine
hours to eliminate the last trace, so that he would only have the remainder
of the 24 hours of freedom from CO. : ‘

1342. You say that the thing is possible 2—Well, I think the effect
of carbon monoxide on the central nervous system is well known, and the
constant presence of CO in the blood, even in small quantities, must affect
the general system, and if that can be called chronic carbon monoxide
poisoning, I do think they would suffer from carbon monoxide poisoning.

1343. With regard to the analyses you have ieceived from us, I
think you callin question the accuracy ¢—No, sir. May I stop you? I do
not question the accuracy, but there must have been some other than
normal conditions to account for the CO, being so small.

1344. Possibly. I will leave that to Mr. Williams, but with regard
to the analyses of 750, 751 and 1,087, if there is any objection at all to
these analyses, I had rather that we had your opinion now. As to the
other analyses, do they appear perfectly normal 2—I should not venture
to do anything else but accept these analyses, not in :the least. The only
remark I made was, that I ought to have been put in possession of the
facts as to the conditions under which they were made, but do not think
that T am calling the accuracy of the analyses in question.

1345. I think we might go. into these matters now, and therefore,
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“if there is any doubt, I would much sooner you raised that doubt now,
whilst the Commission is sitting ~—My opinion about them is this, that I
have not been put into possession of all the facts as to the circumstances
under which these analyses were taken, if they are correct analyses.

1846. Before we go we might give you full information as regards
the three samples, and if there is any question about the samples I would
like the question to be brought up to-day. ‘

1347. Dr. Sansom: I should like to ask a question about CO.
Now, a man who breathes a certain amount of CO practically loses very
many blood corpuscles. You might -almost bleed him for the time being;
therefore a man working too many hours in CO loses so much blood ?—
Yes, the oxygen-carrying value of so much blood.

1348. Then he would suffer from ansemia ¢—I have definitely said
that will happen.

1349. It has been suggested that in the presence of nitric fumes ?-—
I think the generic term is nitrous fumes.

1350. I think it is better to call them nitric 2—Then you do what1I
will not do—take upon yourself a definition.

1351. Well, we will call them nitrous. Then the result is so long
as the water is vapour the fumes are there, and when the water gets down
to the floor they go with the water and you get a mixture of nitrous and
nitric acid. It has been suggested that the particles of dust that have been
analysed coming into contact with the fumes would have a certain amount
of the fumes, but your evidence goes to say there ia a large amount of
alkaline mucius. Would that be sufficient to neutralise the amount of
nitric fumes present ?—If the amount were no stronger than found in this
mine, it would. But to make myself clear. If you put two drops of
absolute aleohol on the tongue it is extremely irritating, but if you put the
two drops into a tumbler of water it has no irritating effect. The amount
of irritation from the acids would be insignificant in comparison with other
sources of irritation, e.g., the dust.

1352. There has been a respirator brought here to us, connected
with a pipe in the air compressor. Through this it is said a man would
breathe pure air from the compressor and no mine air at all. ‘What is your
opinion of that?—I think the man would suffer from chroniec carbon
monoxide poisoning. If the compressor air contains 01 per cent. of carbon
monoxide, the miner will undoubtedly inhale sufficient of the gas to produce
symptoms upon exertion, and I should say that it is undesirable to allow a
miner to breathe the compressor air if it be avoidable.

1353. You have stated above, the CO, being 2:47 per cent. Would
you be satisfied if that was produced by respiration 2—Oh, no, certainly not.

1354. What would be your figure ?—1I should say no air should be
breathed by people working which contained more than 006 per cent.
of CO,.

1355. It has been suggested that a great amount of CO, has been
given off by the facal matter. Is that your opinion ? You may know
that no buckets are provided as a rule down in the mines, and men are in
the habit of going into odd corners and leaving excreta about the mine. Is
it your opinion that a large amount of CO, comes from this ?—The gas
given out by the excreta is generally ammonia, and there is a certain
amount of carbon dioxide, but in analyses of gases evolved from excreta the
chief gas is found to be ammonia, and the amount of carbon dioxide is very
small in comparison with the amount of excreta. The amount per unit as
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compared with the amount of excreta is very small, and I do not think it is
possible that it can make a difference of more than a figure in the third
place of decimals.

1356. Then, of course, you eliminate perspiration ?—Oh, yes, the
carbon dioxide excreted by the man is included in the 0'6 cubic foot per
hour.

1357. Dr. Hawarden: I understand you to say there is such a
thing as chronic carbon monoxide poisoning ?—I say that if you call the
condition produced by the constant inhalation of carbon monoxide by this
name, then there is. If I may make a statement to amplify—whoever is
breathing air containing earbon monoxide to the extent shown by the
analyses must during a considerable portion of the day have a portion of
the oxygen-carrying power of the blood taken away from him, and he must
suffer from thiat loss, and must suffer from some ehronie form of disease as
a consequence. Probably it would show itself chiefly as ansmia.

1358. If you made an examination of the blood of miners, would
you expect to find signs of carbon monoxide poisoning #—1I have made
examinations of hemoglobin in blood, and I have estimated the carbon
monoxide. [t would be often possible to detect the presence of
carbox-h@moglobin in the blood of a miner who had no symptoms of CO
poisoning, but not always. If his blood was, say, an eighth saturated, it
would probably be possible, but if the blood was only one-hundredth
saturated, it would probably be impossible. Many of the miners must
frequently bave their blood from one-eighth to a quarter saturated
with CO.

1859. Miners’” phthisis is much more rapid in its course on the
Rond than elsewhere ; is there any reason why that should be so 2—I have
no reason to give. I have an idea, but I fear it is but an idea, and I may
be wrong from arguing from a false premise. DBut, supposing my premises
are not false, I take it that silicosis kills more quickly here for two reasons.
The first is the greater amount of actial dust produced on the mines. The
second is that the miners breathe more deeply than those living at sea
level, on account of the ravefaction of the atmosphere (the mercury
standing four inches less than at sea level), and on account of the
replacement of some of the oxygen by other gases.

1360. In the sputa you have examined at the laboratory have you
found any particular coccus ?—I have a large number of samples going
through my hands, and T cannot remember.

1361. What I wanted to ask you was, if you had found streptococcus
in the earlier stages? I should not venture to make any statement about
that, because I have not examined any specimens which 1 have known to
be from those in the early stages of silicosis.

1362. Dr. Davies: Speaking of the amount of carbon monoxide in
the samples, you have stated that the fact of the replacing of oxygen will
produce disease. Are you speaking- from a theoretical, chemical, or clinical
point of view # Would the amount be worse than in a person who smoked,

" who would be suffering, of course, from chronic nicotine poisoning ?-——My

own opiuion is from a general knowledge of phiysiology and pathology. If
the amount of oxygen reaching the issues is reduced (and carbon monoxide

" does reduce the oxygen-carrying powsr of the blood), the resisting power of

the man must suffer. Supposing, instead of breathing the ordinary

" atmosphere, a considerable fraction of the oxygen present in the atmosphere

were replaced by hydrogen, persons breathing thas atmosphere constantly
would suffer from ansmia, because, although the oxygen-carrying power
of the blood is unimpaired, the amount of oxygen inhaled with each breath
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is so much less, and consequently the exertion entailed in more rapid and
deeper breathing causes a consumption of energy which necessitates more
oxygen ; he, therefore, would certainly suffer from ansemia.

1363. There is a very large margin of health between an ansmic
and full-blooded person. Does the amount of carbon monoxide which the
miner is breathing have any effect clinically upon him ?—1I should say
ves, most undoubtedly, because it acts as a direet poison on the central
nervous system.

1364. Then the matter of ventilation must be a most important
one —Most distinctly.

1365. With regard to compressed air, it has been stated that the
air breathed through a mask is cooler than the surrounding atmosphere.
Would that have any deleterious effect 2—1I should like o know the actual
temperature of the air in the mine and the air that reaches the miner.

1366. Well, we will take the normal temperature of a mine.
Would the breathing of air of any lower temperature have any deleterious
effect 2—1 should say no, but it would affect him if he were alternately
breathing cold and hot air. That would be very deleterious. People
coming from the steaming hot air of a cotton mill and going into the cold
air are affected.

1367. Can you give an opinion as to the necessity of a change
house at the surface for black and white; do you consider it a necessity 2—
May I ask for the difference between the temperature up above and down
below ?

The Chairman, to the witness: I think it is about 70 or 71 down
below.

1368. Dr. Davies: I only want an opinion generally. A miner is
generally wet when he comes up, and I want your opinion as to the

Mr.
W. C. C. Pakes.
25th Mar., 1903,

necessity, or otherwise, of a changing house at the surface ?—1T think, the .

conditions being as you state, it would act deleteriously to the miners to
simply proceed to their residence and do nothing further. If the miners
would wash and clean in “he house, there would seem to be no reason for
anything in the ay of wlavatory accommodation. But if the difference in
the temperature is considerable, it would be advisable to have some
arrangement whereby the miners could walk into a room warmer than the
outer air and cooler than the mine air, as in the cotton mills in the North
of England.

1369. Take the winter here; the temperature down below is about
75 degrees and on the top perhaps below 40. Do you not think a man
suffering from a chest disease would get worse ?~1I do, most distinetly.

1870. In these cases can you give me a percentage in which you
found tuberecle 2—The fallacy of taking percentages in small numbers of
cases, say of less than 1,000, is so great that I do not care to.

1871. - Can you perhaps tell me the numbers ?—1I cannot now, but
they are so small that I would rather not put them in at all.

1872. Mr. Johns: Intheevent of sprays being used in the mine,
making a moist atmosphere, do you think that would have a deleterious
effect 2—1T think it is not desirable if it is possible to work in an atmosphere
which is more than three-quarters saturated. Therefore, if the spray pro-
duces saturation it would have a somewhat deleterious effect upon the
miner.

1873. In what way ?—It would affect him generally because, being
several hours in a saturated atmosphere, especially in this country, it would
render him more liable to infectious or specific chest disease than persons
not so working would be liable to.
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1374. Mr. Catlin: I understood you to say that pneumonia was
always caused by a definite bacillus ?—I do not think I said caused. I said
occasioned, perhaps.

1875. Well, later on you said it might arise from other causes, such
as etherisation. Will you explain that? I am seeking information ? —Iam
sorry I put the matter so obscurely. What I mean is this. Pneumonia is
a specific disorder which is caused by a distinct micro-organism, which is
known as the pneumococcus. A person getting a chill or having his
bronchioles irritated by ether will have his resisting power reduced and will
therefore be more susceptible to the influence of the bacterial diseases.  In
the case of a person getting pneumonia from etherisation, it is not a true
pneumonia, but is generally a broncho-pneumonia, the cause causans of
which is generally streptococecus or staphylococcus, which are generally
present in elderly persons’ lungs, but which they are able to resist until
their resisting power falls below a certain minimum.

1876. Mr. Williams: I think, as regards the chemical analysis of
the carbon dioxide and monoxide, they are very distinet?—That is so. '

1877. And it is generally admitted that the detection of (he
presence of the dioxide is very much easier *—That is so.

1878. Now, the question is, when air goes through the compressing
plant, using low flash oil, heated in contact with the metal, is it possible to
get carbon monoxide and free oxygen ?—1I should say yes, distinetly.

1879. The Chairman: I take it that oxygen going through a
furnace is first formed into CO,, and comes into contact with incandescent
carbon and forms CO. In the compressor, however, there is no incandescent
carbon present, but the oil is heated to a high temperature. Under those
conditions CO can be formed ?—Iu is formed. You can produce it under
similar conditions at any time.

Mr. MarncoLm FERGUSSON, Assistant Inspector of Mines, was called and
examined.

1380. The Chairman: With regard to these samples and the
analyses before us of mine atmosphere and gases underground, have you
taken these samples #—Yes.

1381. With regard to samples of dust underground?—There was
one taken by Mr. Williams. I wasnot present. That was at the Wolhuter;
it is No. 951.

1382, Have you any observations to make as regards the samples?
—Mr. Pakes was talking about the conditions under which the samples
were taken; all the conditions are given here.

1383. With regard to the three that were mentioned, Nos. 750, 751
and 1,087, can you find us the conditions 2—No. 750 was taken 17 feet from
the face five minutes after explosion of 11 Ibs. of gelatine. Three cut holes
exploded at once. The last level was the sixth level. This sample was
taken 300 feet lower, at the ninth level under ordinary conditions. It
was a sort of reservoir of air below the working part of the mine.

1384. Mr. Williams: Was it very moist there ?—No, there was
very little water coming in. The floor of the level was damp.

Mr. Williams: My reason for asking the question is, that carbon
dioxide is soluble in water, which would account for the lowness of the
carbon dioxide to the level of mountain air.
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1385. The Chairman: Was there an excess of water present ?—
There was a stream going from the back a few feet: the air would have to
pass through that water.

1386. Mr. Williams: Was there a through current of air ?—No,
it_was close to the face.

1387. Then the air would be practically stationary *—VYes.

1388. Mr. Catlin: Have any samples been taken of air? We
have one taken from the compressor pipe. What was it like before it went
into the compressor? Did it contain any CO,?—No; no analysis was
taken before the air went into the compressor-pipe.

Mr.
M. Fergusson.

25th Mar., 1903,
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Appendix B.

SAMPLES OF DUST.

G.L. 118, 119/023.

Publie Health Department,
Government Laboratory,
Pretoria, 22nd September, 1902.

Report upon two samples of dust, marked respectively (118), specimen of
quartzite dust 606 feet below surface, and (119), specimen of reef
dust 606 feet below surface.

Sample 118 is white in colour and gritty to the feel: under the
microscope the particles are seen to be often sharply angular, many of them
appearing to be fragments of actual crystals. Even the smallest particles
show this phenomenon. Ounly the smaller particles have been illustrated ;
there are present many particles from five to ten times as large as the
largest ones illustrated.

Sample 119 is grey in colour and very gritty to the feel; under the
microscope the particles are seen to be angular; even the most minute have
a tendency to be angular rather than spherical or oviform. In the
diagrams, only the smaller particles have been drawn ; there are present
particles from five to ten times the size of the largest illustrated.

Warrer C. C. PAKES,
Government Analyst. etc.
118/023

Quartzite Dust, 606 ft. below
Surface. 119/023

Reef Dust, 606 feet below
Surface,

4, B

| J';@ o <\ N\F\%\Q
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x About 250.

x About 250,

Appendix 1.

Samples of Dust.
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G.L. 194, 195023,
Public Health Department,
. .Government Laboratory,

Pretoria, 2nd October, 1902.

Report upon two samples of reef dust from the District Medical Officer of
Health for the Transvaal, marked as follows:—A. Reef Dust: and
B. Dust after Blasting.

The reef dust was grey in colour and contained a large proportion of
macroscopic particles. Even the fine dust felt gritty. Under the
microscope the general character was distinctly angular.  Only the smallest
particles have been illustrated.

The dust after blasting was also grey in colour, and consisted of a
very coarse powder with larger lumps of very friable stones. The finer
powder was very gritty to the feel. Under the microscope the particles
are seen to be angular and jagged and much larger than the reef dust.
Only the smaller particles have been illustrated.

It would be superfluous to remark that the consistence and shape of
these particles are those which are associated with damage to the lungs
and the final fibrosis characteristic of the so-called “ miners’ phthisis.”

WarLter C. C. PAKEs,

Government Analyst, etc.

194023
A.  Reef Dust.
S
L
5 ﬁ O

x  About 200.

19/028 B. Dust xftu Blasting.
J 7 I D g
ﬂ; a Vi
=} / i)
N \\//f e

x About 200.
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G.L. 383, 4,5/023
Public Health Department,
Government Laboratory,

Pretoria, 10th December, 1902.
Dr. C. LANE SANsOXN,

Johannesburg.

Report upon three samples of dust after blasting received here on
20th November, 1902, from Dr. C. Lane Sansom.

The illustrations of the samples of dust which are appended
herewith show that the particles are distinctly angular in character. Only
the smaller particles were examined wunder the microscope. The
macroscopie particles would probably fall very quickly to the ground, and
would, therefore, not be inhaled by the miners. There can be no doubt that
the dust is very injurious to the miners; the character of the particles is
that associated with the development of fibrosis of the lung due to the
inhalation of dust.

WarLter C. C. Pakes,
Government Analyst, ete.
383/023
I’“s

N f g&
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% About 200.
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x About 200.

Fine Dust from Drill, caught in Inverted Tube.
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Left lung; of S. W,, miner, aged 52. Showing diffuse nature of the
iibroid change. Patches of consolidation (nowhere very extensive)

and numerous discrete nodules are shown.
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Right lung of S. W., rniuer, aged 52. The middle and lower

lobes are fully consolidated.
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Right lung of W. P., rockdrill miner, aged 34. Two large cavities

are apparent, one in the lower and one in the middle lobe.
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Left lung of J. T., rockdrill miner, aged 37. Very advanced,

fibrosis with cavity formation.
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Microscopic appearances of commencing fibroid change in case of miners’

phthisis (X00).

The Section shows here and there pigmented particles in the walls of the
air cells, and shows also the special tendency of these particles to accumulate

round the blood vessels and bronchi, there giving rise to irritative changes and

the development of new fibrous tissue.

Some of the air cells are seen to be the seat of catarrh, but many are

normal.

The aggregation of pigmented particles in one of the interlobular septa is

also clearly shown.

Specimen prepared by Dr. E. Hamilton'.
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Section from same lung as No. 5, in an area of more advanced fibrosis

(X 50). The nodules here shown are just visible to the naked eye.

The development of the fibroid change by the growth and coalescence of

nodules is well seen.

Six nodules are shown in the field; in the two largest the blood vessel
or bronchus around which the fibroid change originally developed has disappeared.
The others still show the blood vessel or bronchus in the centre of the discrete
nodule.

The surrounding air cells arc in a condition of catarrhal inflammation, and

numerous pigmented particles can be seen in their walls.

Specimen prepared by Dr. E. T. Hamilton.
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Diagram of a lobule of the lung, showing (he main channels of
lymphatic drainage.

1. Peri vascular. 3. In the interlobular septa.

2. Peri bronchial. 4. In the deep layer of the pleura.



APPENDICES.

Append ix D. . Appendix D.

ANALYSES

A.naly;es.

1.—Inorganic Dust held in Suspension in the Air
at Working Places.

No. 752. VILLAGE MAIN REEF G.M. CO., LTD.
20th January, 1903.

Dust.—0-185 grain of dust per cubic foot of air.

Locality—Drive. Sample taken 14 feet from machine and 17 feet
from face. Area of drive 7' x 5'.

Conditions—Dry hole being drilled by machine. No water in drive.

No. 762. VILLAGE MAIN REEF GM. CO., LTD.
30th January, 1908.

Dust.—00839 grain of dust per cubic foot of air.

Locality.—Drive. Sample taken 25 feet from face. Area of drive
7 xb :
Conditions.—Dry hole being drilled by machine. No water in drive.

No. 951. WOLHUTER G.M. CO., LTD.
11th February, 1903.
Dust.—0-023 grain of dust per cubic foot of air.
Locality.—Drive. Sample taken 13 feet from the face.

Conditions.—Dry hole being drilled by machine. Britten’s Atomiser
working.

No. 970. WOLHUTER G.M. CO., LTD.
14th February, 1903.

Dust.—0036 grains of dust per cubic foot of air.
Locality—Drive. Sample taken 100 feet from face of drive.
Conditions.—10 minutes after blasting.

No. 972. WOLHUTER G.M. CO., LTD.
14th February, 1903.

Dust.—0039 grain of dust per cubic foot of dir.

Locality.—Drive. Sample taken 100 feet from face of drive.

Conditions.—10 minutes after the blast. Britten’s Atomiser working
25 feet in front of the filter.
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Appendix D. - No. 1033. VILLAGE MAIN REEF GAM. CO., LTD.
Analyses. 25th February, 1903.
Dust.—0'0187 grain of dust per cubic foot of air.
TLocality —Drive.  Sample taken 12 fect from faco.
Conditions—Before commencement of work. 5% hours after blasting.

b

No. 1035. . VILLAGE MAIN REEF G.M. CO.,, LTD.
25th February, 1903.
*# Dust—0-006 grain of dust per cubic foot of air.
"Locality. —Stope.  Stope 60” x 60”. Damp hanging wall. -
Conditions—Two machinc drills. working. Boys shovelling.

No. 1127~ FERREIRA GM. CO., LTD.
10th March, ‘)O?
Dust—0:014 omm of dust per cubic foot of air.
Locality —Stope. Sample taken 25 feet from machine drilling dry
hole. Sample taken 40 feet from machine drilling w et holc
C’onchtlons ~—Boy§ shovelling. '

No., 1130. ... WOLHUTER .M. CO, LTD..
10th March, 1903.
Dust.—0072 grain of dust per cubic foot of air.
Locality.—Raise. Sample taken 7 feet from face.
Conditions.—Machine drilling dry hole.

No. 1371, . ROBINSON DEEP G.M. OO LTD.
R 30th March, 1903.
Dust.—0018 gr ain of dust per cubic foot of air. .
Locahty ~ Drive. Samplo taken O feet from the face. 2,300 level,
South Reef West. : :
Conditions.—Two machines working; one dry hole and one wet
hole. Teale’s Injector working in dry Lole. ' I

No. 1459. LAN GLAAGTE DEEP G.M. CO. LTD.
| 7th April, 1903.
“Dust.—0:011 grain of dust per cubic foot of air.
Locality.—Raise. 930" level, Main Reef West. 160" up.
Conditions.—Machine drilling dry hole. Britten’s Atomiser working.

2.——Mine Air aiter Explosion of Dynamite.

No. 680. ' ' FERREIRA DEEP ‘G:M. €O, LTD.
12th January, 1903."
Analysis—Oxygen, 19457 ; carbonic acid gas, 1859 - carbon - -
monoxide, 0017 (about); olefines, 1'90Y ; residue (mtlogon ete.), 76797,
N.B—A source of experimental error was found in ‘the
oletines, which are, therefore, probably too high and the
nitrogen. correspondingly low.

Locality:—Drive. - ‘Sample taken 2§ feet from facd of ‘driVbl =
“ic: Conditions.—Sample taken 20- minutes after explosion. 2?; 1bs.
Nahnsen’s gelatine had been used. No compressed-air was tiizned op. < &
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No. 750. VILLAGE MAIN REEF GM. CO, LTD.
- 20th January, 1903.

- Analysis—Oxygen, 19277; carbonic acid gas, 2479 ; carbon
‘monoxlde 0:637,; olefines; traces; hydrogen, 0447 ; methane,..0207;
sulphuretted hydrogen, trace; nitrogen, 76:99%.

Locality.—Drive. Sample taken 17 feet from face of dnxe

. Conditions.—Sample taken 5 minutes after blasmng. 11 - 1bs.
Transvaal blasting gelatinc had been used. No. 6. detonatoys - had. been
used. No compressed air was turned on. '

No. 761. VILLAGE MAIN REEF GM. CO., LTD.
30th January, 1903.
Analysis—Oxygen, 20:137; carbonic acid gas, 087%; carbon

monoxide, 0687, ; olefines, 0567/ ; hydrogen, 0207 ; nitric oxide, 0-0202% ;
sulphuretted hydrogen, 0017 ; nitrogen, 77'537.

Locality.—Drive, Sample taken 25 fect from face. .

Conditions.—Sample taken 10 minutes after the explosion. 20 Ibs.
Transvaal blasting gelatine had been used. Two Ne..3.and four No. 6
detonators had been used. No compressed air was turned on.

No. 949. WOLHUTER G.M. CO, LTD..
11th February, 1903.

3052%, carbonic acid gas, 070%; carbon
monoxide, 0:23% ; oleﬁnes 0057 ; nitric oxide, 0:00647/ ; nitrogen, 78497%.

Locality—Drive. Sample taken at the face, 380 feet from the cross-

cut. | .
Conditions.—Sample taken 9 minutes after the explosion. 24 Ibs.

Nalinsen’s blasting gelatine were used. Compressed air was one-third on.

No. 950. WOLHUTER G.M. CO., LTD.
11th February, 1903.
~ Analysis—Oxygen, 19479 ; carbonic acid gas, 170%; carbon
monoxide, 0549 ; nitric oxide, 0°00837 ; nitrogen, 78:287.
Locality.—Drive. Sample taken 150 feet from the face and 450 feet
from the crosscut. ' "
Conditions.—Sample taken 13 minutes after the explosion. 30} 1bs.

Nahnsen’s blasting gelatine were used. . Britten’s Atomiser was working
70 feet in front of where the sample was taken.

No.971. WOLHUTER GM. CO.,, LTD.
~ 14th February, 1903.
“ Analysis—Oxygen, 19-377/; carbonic acid gas, 2007 ; carbon
~ monoxide, 0’557 ; olefines, 0-207; nitric oxide, 0-00867, ; nitrogen, 77-87%,
Locality.—Drive. - Sample taken 100 feet from the face.

Conditions.—32 lbs. Nahnsen’s blasting gelatine were used. Ten
No. 8 detonators were used. Britten’s Atomiser was working 25 feet in
front of where the sample was taken. '

Appendix D.
Anglyses.
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No. 969. WOLHUTER G.M. CO, LTD.
14th February, 1903.
Analysis—Oxygen, 19507, ; carbonic acid gas, 2:29%; ecarbon
monoxide, 0907 ; olefines, 0:337/; nitric oxide, 00027, ; nitrogen, 76:98%.
Locality.—Drive. Sample taken 100 feet from the face.

Conditions.—Sample taken 10 minutes after the explosion
Transvaal gelatine had been used. No. 8 detonators had been used. No
compressed air was turned on.

No. 1187. FERREIRA DEEP G.M. CO. LTD.
17th March, 1903.

Analysis—Oxygen, 20'327); carbonic acid gas, 1207; carbon
monoxide, 0-137; nitric oxide, 000277, ; residue, 78'35%.

Locality.—Drive.

Conditions.—Sample taken 15 minutes after the explosion. The
receiver exhausted with bellows. Compressed air blowing 30 feet from. the
place where the sample was taken.

No. 1188. FERREIRA DEEP G.M. CO., LTD.
17th March, 1903.

Analysis.—Oxygen, 20137 ; carbonic acid gas, 180%: carbon
monoxide, 0-197; residue, 77-387/.

Locality.—Same as preceding sample.

Conditions.—Sample taken 10 minutes after the explosion. The
receiver had been filled with mercury at the surface, and was emptied at the
place where the preceding sample was taken.

N.B.—The difference in analysis between these two samples
is doubtless due to dilution with compressed air during
the time which elapsed before the second sample was
taken. If we suppose 100 volumes of the last mixed
with 50 volumes of compressed air, we get :—

O = 2013 + } of 2080 = 3053) = 20:35%
150 vols{CO, = 180 + J of 008 = 184l— 1237
CO° = 019 + §of 004 = 021)= 0147

which is practically identical with the preceding sample.

3.—Normal Mine Air under Ordinary Working
Conditions.

No.751. - VILLAGE MAIN REEF GM. CO., LTD.
20th January, 1903.
Analysis.—Oxygen, 20467,; carbonic acid gas, 005%; carbon

- monoxide, 0087,; hydrogen, 0-267,; olefines, traces; nitrogen, 792%

methane, sulphuretted hydrogen, nitric oxide—absent.
Locality.——Drive. Sample taken 15 feet from the face.

Conditions.—Nine persons were present and nine candles burning.
Machine drill working. ’
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No. 1031. - VILLAGE MAIN REEF GM. CO, LTD.
25th February, 1903.
Analysis.—Oxygen, 20'267,; carbonic acid gas, 0087 ; carbon
monoxide, 0°26%; hydrogen, 0-86% ; nitric oxide, 0-00037, ; nitrogen, 78547
Locality.—Drive. Sample taken at face, 806 feet from crosscut.
Conditions.—Sample taken before commencing work. Last blast
had taken place five hours previously.

No. 1032. VILLAGE MAIN REEF G.M. CO. LTD.
25th February, 1903. ‘
Analysis.—Oxygen, 20077 ; carbonic acid gas, 0217 ; carbon
monoxide, 0-187,; hydrogen, 1087 ; nitric oxide, 0-00057,; nitrogen, 78-57.

Locality.—Stope. Size of stope 60" x 60, 400 feet in from the cross-
<ut.

Conditions.—-Sample taken before commencing work.. No connection
between the stope and the level above.

No. 1037. VILLAGE MAIN REEF GM. CO., LTD.
25th February, 1903.

Analysis.—Oxygen, 20327 ; carbonic acid gas, 0:02%; carbon
monoxide, 0-187, ; olefines and methane, 0107, ; hydrogen, 0°71% ; nitrogen,
78:67%. -

Locality.—Drive. Sample taken at face, 1,000 feet from the shaft.

Conditions.—A wet drive with water falling from the back. Disused
portion of the mine—no work is being done below the 6th level, which is
-800 feet above the level where the sample was taken.

No. 1231. FERREIRA DEEP G.M. CO., LTD.
» 21st March, 1903.

Analysis—Oxygen, 20787,; carbonic acid gas, 005%; carbon
monoxide, 00037 ; hydrocarbons, 0027 ; nitric oxide, 0:001%; residue,
79117,

Locality—Winze. Sample taken at bottom of winze, 65 feet deep.

Conditions.—Boys cleaning up at beginning of shift. Nine persons

present and nine candlés burning.

No. 1232. FERREIRA DEEP G.M. CO., LTD.
21st March, 1903.
Analysis—Oxygen, 20377 ; carbonic acid gas, 0-25%; earbon
monoxide, 0:07% ; residue, 7937,
Locality.——Winze.
Conditions.—Sample taken in a winze, which had not been worked
for two weeks, 100 feet depth. '

4.—Air Supplied by the Compressor.

No. 968. WOLHUTER G.M. CO, LTD.
14th February, 1903.
Analysis.—Oxygen, 20'70%; carbonic acid gas, 009%; ecarbon
monoxide, 0107, ; nitric oxide, 0000029, ; nitrogen, 79-1%,.
Locality.—Underground.

Appendix D,
Analyses, -
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No. 1036. VILLAGE MAIN REEF G:M.:CQ., LTD.
© 25th February, 1903,
Analysis~—Oxygen, 20787 ; carbonic acid: gas, less than 0057;

. carbon monoxide, 0-187; olefines, traces; hitrogen and hydrogen (dlffemnce)

79:097.
Locality.———Underground.

No. 1128. FERREIRA GM. CO., LTD. -
' 10th March, 1903.

Tested for carbon monoxide with PdCl, paper—small trace found.

No. 1156. - WOLHUTER G.M. CO. LTD.
‘ 10th March, 1903.
Simultaneous analyses were made, using in one case Cu,(1, in
ammonia, and in the other Cu,Cl, in HCI, for carben monoxide.
Analyses—(a) Oxygen,2078%; carbonic acid gas, practically absent;
carbon monoxide, absent; N, (vesidue), 792%. (by O, 20:32%: CO
perhaps 0027, ; CO, absent; residue, 79167,

No. 1185, CITY & SUBURBAN GAM. CO., LTD.
14th March, 1903.

Teéted for carbon monoxide with PdCI, paper—small trace found.

No. 1186. CITY & SUBURBAN G.M. CO., LTD.
10th March, 1903.

The compressed air was passed through a 27/ solution of blood for
one hour—CO was undetectable with the spectroscope.

No. 1380. ROBINSON G.M. CO., LTD.
31st March, 1903.

Tested for carbon monoxide by a new method; using I,0; (see Jour.
Chem. Soc., London, March, 1903).

Found—CO = 0-0034%.

Locality.—Air cylinder in engine house.

No. 1381. ROBINSON GM. CO, LTD.
31st March, 1903.
Carbon monoxide determined by same method as preceding sample.
Found.—CO = 0:0027,. _
Locality.—11th Level, Main Reef Leader West.

No. 1410. JUBILEE GOLD CO. LTD.
2nd April, 1908. :
Carbon monoxide determined by same method as preceding sample%

Found—CO = 0-0018Y.
Locality.—6th Level, Main Reef East.

Conditions.—Compressing in one stage.
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No. 1411. ©  JUBILEE GOLD CO. LTD. Apporidis D
2nd April, 1903.- : Analyses.””

Tested for carboq monoxide with PdC papers—mno CO  was
detectable. .

{". " Locality.—Recciver.

No. 1479. . VILLAGE DEEP G.AM. CO. LTD.
8th April, 1903.

Tested f01 carbon mono\ldP by 1,0, method.
-Found—CO = 000177 : :
Locality—No. 2 \lmft fl 800 feet from the compm%m

Conditions. /omp] essmu in one stage.
3.—Miscellaneous. o
1‘\10. 763, VILLAGE MAIN REEF .M. CO., LTD.
30th January, 1903.
OLEFINES.

Analysis.—Ethylene dibromide. Solid bromo compound. .
Locality.—Drive. Sample taken 100 fect from the face.
1s.—Sample taken 10 minutes after the explosion. Air was
aspirated through a solution of bromine to determine the composition of the
olefines.

No. 764. Fuse.

Analysis—Oxygen, 18647 ; carbonic acid gas, 24%; carbon
monoxide, 1-27; olefines, absent; residue {nitrogen, etc.), 7775 / ; sulphur-
etted hydrogen, present.

Condltmns.——Tho sample was obtained by burning 42 inches of fuse
in 4,300 cubic centimetres of ordinary air.

No. 765. - Dywamire WRAPPER. '
Analysis—240 grains of wrapper contained 139 grains of carbon,
21°1 grains of hydrogen, and 80 grains of oxygen. ‘
N.BIf ekploded without extra oxygen, it gave 150 litres ot

carbon monoxide and 98% litres of ethylene, together
with small quantities of water and hydrogen.

LUBRICATING OILS.

WOLHUTER  G.M. CO., LTD.
10th March, 1903.

Valv oline oil gave no carborl monoxide on heating in air to 200° C.,
but on hmtmff to 260° C. (500° ), carbon monondo was detected.

— VILLAGE MAIN REEF G M. CO LTD.
10th \Luch 1903.

Valvohne oil gave (hbtmct ‘signs of cmbon monO\lde at 200° -C.
(392° I),
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Appendix D. TEMPERATURE OF COMPRESSOR.

Amnalyses, —
CITY & SUBURBAN G.M. CO., LTD.
23rd March, 1903.
Temperature 156° €. = 313° F.
A weight thermometer was left in the box at the head of the (vertical)
high pressure cylinder for 24 hours.
N.B.-~The pressure was 70 lbs. above atmospheric.
Comparative Tables Summarizing the Analyses
shewn in the foregoing Lists.
I.—Inorganic Dust held in Suspension in the Air at Working Places.
Quantity of
No.of |Dustingrains
Sample. {per cubic
foot).
752 0-185 Face of drive.
762 0°0839 ” ”
e 951 0023 " »  behind spray.
970 . 0036 100" from face of drive after blast.
#9792 0°03Y " » » behind spray.
. 11083 00187 End of drive 5% hours after blasting.
1035 ! 0006 Stope ; boys shovelling.
]
Lo AU2T L 00 .
s )
1130 2 0072 Rise.
1311 | 0018 ! Drive injector working in dry hole.
s i
1459 ” 0011 Yaise ; dry hole, atomiser working.

*25" behind spray, and 100" from face.
tNo work being carried ou.
1Two machines at work, distant (1) 25" ; and (2) 40"

2.—Mine Air after Explosion of Dynamite.

Sawple|Sample| Sample Sample| Sample| Sample|Sample| Sample| Sample
680. 750. 761 | 949. 950. 969. 971. 1187. 1188.

{

Oxygen eee 119745 {1927 120013 {20°52 11947 |19°50 11937 2032 {20713

Carbonic Acid _ |
Gas e 185 2471 087 | 070 | 170 { 229 | 200 | 120 | 180

Carbon ‘
Monoxide... | 001 063 068 ) 023 ] 0541 0901 055 0131 019

Hydrogen ... | -~ | 044 | 020 | -— —— e — —
Olefines e 1090 P 056 | 0005 | — 033 | 020

Nitric Oxide.. — - 002 | 0006 0008 0‘002i 0009 0003 —
Sulphuretted ‘

- Hydrogen... { -— | — 001 - — b P - -
Residue—Ni- i

trogen, etc. | 76779 | 7699 [ 7753 | 7849 7828 | 7698 | 77°87 [78°35 | 1788
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3.—Normal Mine Air under ordinary Working Conditions.

Sample | Sample | Sample | Sample | Sample | Sample
751. 1031. 1032. 1037. 1231. 1232.
Oxygen ... 2046 2026 - 20707 2032 20078 ' 2037
Carbonic Acid Gas 005 .008 021 002 005 025
Carbon Monoxide | 0708 026 018 018 003 007
Hydrogen 026 086 108 0T | — —
Nitric Oxide — 0-0008 | 0°0005 — 0001 —
Nitrogen 92 7854 785 7867 7911 93
4,—Air Supplied by the Compressor.
[ Sample 1156.
Sample 968. i Sample 1036.
| ) (®)
?
Oxygen 2070 “ 20°78 2078 2082
Carbonic Acid Gas 009 005 — 002
Carbon Monoxide 0°10 013 — —
Nitric Oxide 00002 — — —
Nitrogen ... 79°10 7909 792 79:16

Appendix D,

Analyses.
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Appendix E.

Table showing Comparative Mortality of Males in England and Wales, from
25 to 65 years of age, in different occupations, from all and several
causes, 1880—81—82.—(From Dr. Ogle’s evidence before the Royal

Commission on Labour, 1892.)

| ‘ r
B 4 2
5 |2 = 52 | A
=2 |98 °oH | 4 B i ¢
o © =] i A %= : z
OCCUPATION. =R i w© 8 S Q0 N b
fg 84 lsgs B f3 2l 5
o 5 | = < & B & 50 = | = =
ChaN - SR8 g2
s 1A B | A IS << =
Clergyman ... 1,000 @ 180 116 116 28 49 4 11 496
Physician 2,018 « 334 222 250 | 183 T4 25 84 846
Farmer 1,135 146 185 178 74 54 11 B4 433
Agricultural Labourer ... 11,261 144 | 219 | 2811 36 7 2 59 433
Gardener T 1,077 1131 218 200 32 40 4 43 427
Fisherman . .. 1,433 @ 146 194 162 58 62 7 273 531
Commercial Traveller ... 1,705 . 250 | 432 | 264 | 110 47 41 65 496
Innkeeper 2,736 360 531 390 | 432 67 99 81 776
Grocer . 1,387 | 192 300 209 94 56 18 25 493
Draper 1,688 196 541 232 63 68 14 41 433
Butcher 2,104 250 470 375 | 173 59 41 63 673
Baker 1,723 245 381 334 83 47 27 38 568
Tailor 1,890 259 | 513, 335 | 86 76 20 32 569
Shoemaker 1,658 i+ 219 457 1 282 58 54 7 31 550
Printer 1,926 162 | 829 | 299 | 50 58 5 43 480
Earthenware Manufacturer 3,133 252 851 | 1,160 | 88 61 14 43 664
‘Wool Manufacturer ... 1,856 228 462 369 65 72 7 49 604
Mason 1,743 158 453 362 54 61 9 81 565
Plumber 2,162 300 442 | 333 86 68 22 131 780
Carpenter 1,475 160 367 1 239 65 54 7 68 H1H
Filemaker ... o 2,998 | 471 779 629 | 74 58 5 11 971
Blacksmith ... 1,750 171 388 367 | 56 63 14 88 603
Miner, Durham and Northumberland 1,570 158 243 7 219 59 61 7 353 470
All Males , . ' 1,723 . 205 320 279 65 74 23 176 H81
Miner, Lancashire 1,671 @ 149 235 ¢ 412 32 58 5 356 434
All Males 2,246 = 255 450 ! 552 76 81 31 147 654
Miner, West Riding ... 1,388 | 108 200 I 309 38 56 2 290 385
All Males , 1,854 | 212 423 , 383 67 70 13 113 573
Miner, Derby and Nottinghamshire 1,320 | 115 212 248 31 61 7 293 353
All Males ” ' 1,522 1 178 | 299 : 266 | 74 59 16 118 512
Miner, Staffordshire ... 1,671 : 146 183 . 468 36 50 2 309 477
All Males ’ 1,811 © 210 | 313 406 | 177 70 16 135 584
Miner, South Wales and Monmouthshire | 1,944 ' 108 | 299 | 527 | 43 63 9 | 412 483
All Males ' ’ ' 1,809 : 174 | 363 . 376 | 67 70 13 | 221 595
Mean for Coal Miners 1,603 . 135 | 227 @ 353 | 42 58 5 ] 338 445
Miner, Ironstone Districts 1,500 ‘ 92 254 371 25 25 14 371 348
Miner, Cornwall 3,308 | 210 {1 241 824 72 101 4 210 646
All Males ,, oo 1595 1 178 565 1 297 | 49 65 7 | 106 528
Quarrier 2,018 | 149 554 1+ 493 45 68 9 266 434
Hawker | 3,379 ‘ 372 | 854 | 755 | 85 | 119 | 84 | 95 |1,065
All Males, England and Wales... 1,799 1 214 | 396 | 3271 70 68 18 | 121 585
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- Appendix F.

Medical Report on Five Cases of “Silicosis”
amongst Natives.

Band, Mchopie, who died on the 28th August, 1902, at the Compound.
of the Lancaster West Gold Mining Company, Limited, came, shortly after
his arrival to the mine, to me complaining about a persistent cough. I
treated him for some time with the usual remedies, but as I saw no
improvement, had him transferred to the Compound Hospital, to have him
under closer observation.

The physical signs of the lungs were almost normal, the breathing
always vesicular, with very few Ronchi, and no dulness by sounding.
There was constant dryness of skin, and accompanying the persistent eough,
an ever increasing shortness of breath. The patient expectorated freely;
sometimes the expectorated fluid was tinged with blood. Shortly before
his death he coughed up a great deal of blood. Very often he was com-
plaining of severe pain over the chest. After four months’ treatment in
hospital the patient expired.

Suspecting that this case was one of Silicosis, I made a post-mortem
examination, which showed a very advanced state of this disease. Both
lungs . were very heavy and (uite black, and there existed on both sides
adhesions between 1ungs and walls,

By cutting the lung some black fluid exuded. The lungs were very
hard and difficult to cut, only very little emphysematous lung-tissue being
left. The mediastinal glands were enlarged and of the same consistence as
the lungs. In the apices of both lungs were a few small cavities with
caseous matter.

Patholegical diagnosis : Anthracosis and Silicosis of both lungs.
Tuberculosis apic. pulmonum. I kept part of one lung and preserved it.

Appendix F.
Report on Five
Cases of *Sili-
cosis ¥ amongsb

Natives.

Besides Band, there were four more boys in the Compound of the

Lancaster West Gold Mining Company, Limited, suffering from Silicosis,
viz, (— .

Wasket, died 27-12-02 ; no post-mortem examination.

English, Shangaan, died 20-1-03, had been a long time under my
observation.  Post-mortem examination showed very advanced state of
Silicosis, also cavities in apices. No Anthracosis. This boy was, before the
war, machine-drill boy at the Modderfoutein Gold Mining Company.

Knife was a long-time in the Compound Hospital and went home
after his time expired. He had been machine-drill boy at Nigel Deep.

Stick, under observation for 12 months and also went home. He
was formerly machine-drill boy at one of the Central Witwatersrand
Mines.

H. ROSENBERG, M.D,,
Medical Officer,
Lancaster West Gold Mining Company, Limited.

Krugefsdofp, 14th April, 1903.
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Appendix G.

Notes on Accidents Due to Combustion Within
Air-Compressors.

By AierrT R. LEpoUX, NEW York CITY.

(Albany Meeting, February, 1903.)

With the improvements in design and efliciency of machinery the
element of danger in its use is becoming less, but it is a question whether
the strain involved in operating modern plants is not inercasing somewhat
the danger of accident duc to human fallibility.

I propose to describe a somewhat uncommon casualty resulting from
a not infrequent incident in the use of air-compressors, and partly due to
lack of judgment of the engineer and lack of care in operation. It is not
necessary to state the location of the mine in which the accident oceurred
nor the makers of the compressor, and the object of this brief paper is more
to draw out suggestions from members more familiar than am I with the
practical handling of mining machinery than to point a moral.

The compressor in question was a three-drill machine of standard
make. At the time of the accident it was furnishing air to a single drill
working in an upraise from a well-ventilated tunnel, and giving ventilation
to a winze below the tunnel where two men were hand-drilling. The
compressor also furnished power to a small hoist in the winze, but the hoist
was only operated occasionally, and never while the drills were working.
The drills were located about 1,200 ft. from the compressor. The engineer
testified that he never had been short of air, and that there had bheen no
complaints that the machine was inefficient. The engineer testified, further,
that the water used in cooling the air-cylinder had never oecome greatly
heated, but that he used a mixture of good cylinder-oil and of a lighter
grade known as “Atlantic Red.” The valve of the compressor was set to
blow oft at 80 lbs. He was eating his luncheon in the boiler-room when
he heard a “ecrack like a pistol,” and, going into the engine-roow, found
water spurting out of the jacket about two feet from the end of the com-
pressor; he tightened the jacket and stopped the leak, and found that the
jacket was perfectly cool. He next noticed that “grease began to fry on
the pipe and receiver.”

He next saw that the air-pipe had become red-hot, the heat extending
to a point where the pipe went through a wooden partition, setting fire to
it. Then he noticed that the pressure was going down ¢ just as quick as if
someone had opened a valve outside,” which, in fact, is what happened.
He stopped the engine, but, getting the signal for more air, started up
again. It is well to note at this point that the intake of the compressor
was in the engine-room, the temperature of which usually stood at
115° F.

Let us now see what occurred in the mine. What happened at the
bottom of the winze cannot be better told than in the testimony of one of
the miners at the Coroner’s inquest : “I was turning a hole and my partner
was striking the drill; he says, ‘We ain’t got much air here this morning;
I will ring for some more air” He rang, started to strike again, and struck
two or three blows; straightened up and took a couple of breaths of air,
and started in to strike again, and then quit. I had been joshing him, and
says, ‘You ain’t as tough as you used to be. . I stood up, picked up a pick,
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struck two or three blows, and felt that the air was bad. Just then the air
stopped, and the hoist-tender hollered to us that there was no air and we
had better come up. I looked around and seen my partner standing in
the corner. He was all trembling, and I caught him as he fell over.”

These two men were gotten up by heroic work on the part of
comrades, and their lives were saved. But not so fortunate were the men
in the upraise. There were four of them here, and when they felt the air
getting bad they opened the valve full—of course, only increasing the
difficulty. They were experienced miners, and at first could not understand
what was the matter with them, because their candles continued to burn as
usual. This was due, undoubtedly, to the fact that they were working in
an upraise, and that the heavy carbonic-acid gas sank, and perhaps to the
fact that carbonic oxide may have been generated through incomplete
combustion or the reduction of the carbonie acid, first formed, by the
glowing carbon in the pipe.

Two men were killed and four others barely escaped with their lives,
as a result of the combustion of the oil, deposited carbon and organie dust
accamulated in the compressor, receiver and pipe. Explosions of air-
compressors due to this cause have been frequent, and lives have been lost
thereby ; and what is known as the “flaming” of compressors or eylinders
is an every-day experience, and in some cases the rupture of the air-pipes,
but, so far as I can ascertain, without the serious consequences deseribed in
the present case.

I shall leave to those better qualified than I the discussion of the
best means of preventing such catastrophies. Among those which suggest
themselves ave the taking in of the air from a point where its temperature
is as low as possible, the introduction of auxiliary coolers, the use of as
heavy oil as possible,—yet never in excess,—the cleaning cut of eylinders,
receivers and pipes, and especially & warning to the engineer to be very
sure, when he receives a signal for more air, that the actual shutting-down
of the compressor may not be more essential. In this case, had he shut
down it is probable that no lives would have besn lost, for with the stopping
of the air the miners would have at once returned to the tunnel level.
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