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MAJORITY REPORT

OF THE

Commission Appoinled to Enquire into and Report on the
Accommodation and Air-space required in the Compounds
for Coloured Employés of the Mines of the Witwatersrand
Distriet.

TO HIS EXCELLENCY THE HONOURABLE SIR RICHARD SOLOMON,
KNIGHT COMMANDER OF THE MOST DISTINGUISHED ORDER
OF ST. MICHAEL AND 5T. GEOHRGE, COMPANION OF THE MOST
HONOURABLE ORDER OF THE BATH, ACTING LIEUTENANT-
GOVERNOR OF THE COLONY OF THE TRAKSVAAL.

May 1t Preast Youn EXCELLENCY : Majority
Hepart.

1. This Commission was appointed by His Excellency the Lieutenant-
Governor, with full powers under the Commissions Ordinance (1g02), on the
26th July, 1904, and public notification thereof was given by Government Notice
No. gog of 1go4, published in the Govermment Cazetée of 28th July, 1904.

2. The Commission consisted of :(—

Apaym Jauesox, Esq., M.D., M.L.C., Commissioner of Lands (Chairman),

Surgeon-General . Darvas Epce, M., C.B., Principal Medical Officer
to the Forces in South Africa.

Sir Kexpar Frawks, MDD, C.B., etc.

CHarLES Lawe Saxsom, Esq.. M.D., Medical Officer of Health for the
Witwatersrand Distriet.

GrorGE TurNER, Esq. M.D., M.L.C.. Medical Officer of Health for the

Tramsvaal,

with James Moir, Esq., [D.5c., Chemist to the Mines Department, as
Seerclary.

3. The terms of reference o the Commission were as follows -—

Teo enguire into the enbic amount of air-space to be allotted to cach coloured
labourer m the Compounds on the vanons mines i the Witwaters-
rand District.

4. The procedure to be adopted was arranged at the first mecting on August,
gth, 1go4. At the subsequent meetings evidence was heard in public, and your
Commissioners have endeavoured to obtain evidence on all matters concerning.
the questions before them.

5. Your Commissioners have personally visited a number of existing Com-
pounds of all classes, with the view of obtaining direct knowledge of their actual
condition.

6. The Commission examined witnesses, experts in their various professions,
from whom the Commission received the most valuable information and assistance,

7. The enquiry owed its inception, in the first place, to the high death rate
amongst Kaffir labourers in the Mines on the Rand during 1go2 and 1903, which,
in same guarters, wis attributed to insufficient and improper food, want of
clothing, faulty housing, etc.! and, in the second place, to the anticipated large
influx of Chinese labourers, and to the anxiety of the autherities that the high
death rate experienced in 190z-1g03 among the Kaffirs should not be repeated
among the Chinese,
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8. Recognising that in some of the mines the housing accommodation for
Kaflir labourers left much to be desired, and believing that this may have had
something to do with the former high death rate, it had been proposed by the
Medical Officer of Health, Transvaal, that 300 cubic feet of air-space per head
should be allotted to the Chinese in compound huts.

[t may be well to state here that the term * Compound generally used
throughout south Africa, and which, in many quarters at Home, spems to have
been misunderstood, means nothing more in relation to Kaffir or coloured labourers
than the term * Barrack " or * Cantonments " implies in relation to soldiers.

9. The Chamber of Mines considered that 300 cubic feet per head was exces-
sive, and thal, under the conditions which exist on the Rand, 200 cubic feet
would be sufficient. The Chamber, therefore, proposed to submit the question
to experts to decide.  With this object, they approached the Transvaal Medical
Society, and, at the meeting specially summeoned for the purpose, the President
of the Chamber of Mines attended by invitation, and informed the Society that
he was authorised by the Chamber to state that the question of cubic space
would be left entirely to the Society to determine, and that the Chamber was
prepared to abide by any decizion which the Medical Society’s experts might
arrive at. He informed the Society that the Chamber caleulated that to mive
the Chinese 300 cubic feet. instead of 200 eubic feet, would involyve an expenditure
of about a million and a quarter ; that his Chamber was anxious to aveid this
expense if really unnecessary, but that if the Seciety decided that 300 cubic
fect was necessary, then the Chamber would, without demur, incur the in-
creased expenditure.

0. The Society appointed a Sub-Committee, who carcfully considered the
question, and who reported unanimously, on theoretical grounds and subject to
the controlling test of practical experiment, that, in their opinion, 2oo cubic feet
per head was amply sufficient. provided that the huts were built on certain lines
laid down by the Society, and that a specified system of thorough ventilation
were adopted, with which the occupants of the huts could not casily interfere.
Other pomts respecting general sanitation were also dealt with and insisted
upon.

11. In view of the discrepancy between this opinion and that of the Medical
Officer of Health, Transvaul, Your Excellency appointed this Commission.

PART 1.

STANDARD OF VITIATION,

12, Although the reference to the Commission was one of cubic spacelonly,
it became obvious to the members, from the first, that other matters bearing
upon this question had to be considered and decided before a complete and con-
clusive unswer could be given to the question involved in the reference.  Foremost
among these, it was necessary for the Commission to fix a standard of vitiation
by carbonic acid gas, since it is universally agreed that this is the only available
criterion of the saitability or otherwise of air for breathing. Therefore, npon
Lhis question the Commission lheard evidence.

£3. Idr. Charles Porter, Medical Officer of Health to the Municipality of
Johannesburg, a gentleman recognised at Home as an expert of the highest order,
stated that .6 per 1,000 was the figure for total carbonic acid relied upon by
the Medical Society in the calculations upon which their original recommenda
tions were based.  He quoted several' authorities to show that this figure is quite
arbitrary, and, in point of fact, very difficult of attainment in practice : the only
reason advanced in support of it being that forty yvears age or more de Chaumont
found that the air of barrack-rooms began to smell offensively when the pro-
portion of CO2 in the air reached .6 per 1,000, On the other hand, Dr. Porter
pointed out that Dr. Kenwood, Professor of Hygiene in University College
London, says, as the result of numerous trials, that the offensive smell referred
to by De Chaumaont is not noticeable until the €Oz reaches .8. Dr. Thomas,
Assistant Medical Officer of Health to the London School Board, places the
COz figure at 1.0 per 1,000, and that, moreover, is the figure given by Frofessor
Pettenkofer, perhaps the greatest anthority en these subjects.
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14. Dr. Porter recommended .8 per 1,000 as an absolutely safe standard for
total COz, but pointed out that .g per 1,000 is the official requirement for English
factories, according to Dr. Whitelegge, and he does not see any reason why
Chinese and Kaffirs should have better conditions than English workers, D,
Haldane still considers that 1.2 parts per 1,000 is low enough for a maximum
standard, since it admits of a reasonably strict average standard of COz. The
Incorporated Society of Medical Officers of Health has recommended g per 1,000
for factories.

15. Mr. Alexander Heymann, Master of Arts, Master of Chemistry and
Pharmacy of the Imperial University of Moscow, and now Chief Analytical
Cliemist in Messrs. H, Eckstein & Co.'s laboratory, gave evidence to show the
standards adopted in some of the countries of Euwrope. °* In Pettenkofer’s
classical works 1.0 per 1.000 (CO2) iz mentioned as hygienically admissible.
In later works, such as Professor Esmarch’s, o.7 per 1000 is allowed in sick
Tooms and 1.0 per 1,000 in rooms used for prn'ln-ngﬂl habitation, or from 2 to 3
parts per 000 for shorter periods. Professor Brusanin gives 1.25 to 1.5 per
1,000 Mr. Heymann suggested, in the presence of these figures, that 1.25
parts per 1,000 might be taken as the maximum standard, as this requires only
five changes of air per hour at 200 cubic feet per head.  There used to be stricter
standards in Russia, but the modern tendency is towards elasticity in this matter.

h. Dr. W. Pakes, Government Bacteriologist, a Diplomate of Public Health
of the University of Cambridge, and an Honorary Fellow of the Institute of
Chemistry, considered that, with the assistance of mechanical ventilation, it
might be possible, he would not even say probable, that only 100 cubic feet per
head might be neeessary. He pointed out that, when De Chaumont fixed on
o per 1,000, because he could perceive an odour in the vitiated army barracks,
he probably smelt the exhalations from the bodies and clothing of the then dirty
soldiers, becaunse the bathing accommodation provided for them at that time
was nothing like what it is now. Subsequent authorities experimenting in more
hygienically constructed premises, have certainly failed to detect the presence of
vitiation until the COz has reached .g or 1.0 per 1,000,

r7. In hisevidence, Dr. Pakes savs @ ** 1 have pointed out how De Chaumont’s
figure of .6 was arrived at. and I have said that that was an impracticable limit,
one never acted upon in England. 1 have always taught and recommended that
a standard not exceeding .g should be adopted as a reasonable standard, and
one that, under proper circumstances, should be obtainable.” ==

18. Iir. Pakes stated that there iz no relationship whatever between the
prupm'tiull of COz in the air and the number of microbes which may be present,
and also that, although certain microbes grow better in pure COz, air containing
even up to 10 or 15 parts per 1,000 would have no influence whatever upon the
growth of these organisms. g

19. In a paper read at the recent Oxford Meeting of the British Medical
Association on  Standards of Ventilation,”” published in the * British Medical
Journal ™ of July zoth, 1go4 (No. z.274). which was handed in as evidence by
Dr. Charles Porter, at page 253, Dr. Haldane defended the standard of 12 |--.1rt'5
of COz per 10,000 (1.2 per 1,000) recently proposed by Osburn and himself,
as the best practicable and attainable standard under all conditions of labour
and climate in factories and workshops. Dr. Matthew Hay (M.O.H., Aberdeen,
and Professor of Public Health in the University of Aberdeen) approved of this
standard, as it was based not on opinion, but on experimental work. Dr. C. J.
Thomas, B.Sc., ILP.H., Assistant Medical Officer of Health to the London School
Board, [-om investig ttions i schools, considered that the pollution of air was
due, not to respiration, but to body pollution, and that bad smells did not
arise until the COz had risen above 1.0 per 1,000. Dr, Symons, F.1.C., D.P.H..
Medical Officer of Health for Bath, thought there was some justification for
the standard recommended by the Incorporated Society of Medical Officers
of Health {.g per 1.000), as sanitation was advanced, not by experiment only,
but by prictical experience. With these views, the President of the M.O.H.
Society, Dr. Groves (M.OH., Isle of Wight) conenrred.

20. 1.0 per 1,000 was the figure recommended by Carnelley, Haldane, and
Anderson for dwellings.

21. The Commission resolved that their standard should be one of respiratory,
sol fotal, carbonic acid ; and having regard to all the evidence, the Commission

ey
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considers that it would not be justified in fixing the standard for carbonic acid
in the air of the compounds at a lower figure than .6 per 1,000 of carbon dinxide
as respiratory impurity.

PART II.

T Comrovxn Huors axn Cunle AIR-sPACE.

2z2. The H:-pnrt of the Transvaal Medical Hn[;irt"l..' was handed in as evidence
to the Commission (see Appendix Al)

23. In this report the Committee of the Transvaal Medical Society recom-
mended that the huis be buldt on certam lines, and that means should be ﬁ(lupde
which they specified, in order to secure adequate ventilation. These recom-
mendations being adopted, the Committee considered that zoo cubic feet per
head of the full complement of boys occupying each hut would be amply
sufficient to secure that the air should never appreciably exceed the standard
of vitiation ¢ the standard e which the Committee worked, and which tj:m}.
adopted, being .6 per 1.000 of fofal CO2z—a very severe test. The Commission
were aware that this proposal of the Medical Society (zoo cubic feet per head)
i5 less than is required in common lodging-houses in towns in England, and,
although the surrounding conditions in the Transvaal are so very different, the
compounds standing in the open veld at a considerable distance from other
buildings, decided to hear evidence on this point.

24. The Committee of the Transvaal Medical Stxf'!trt!,' summarised their
conclusions and recommendations as follows -—

“{1) Cubic air-space allowance is, per s¢, no sufficient guarantee of
adequate ventilation,

*{2) That the essential requirement is adequite air change. and that the
amont of carbon dioxide (COz) present in the air is the best objective
criterion of its efficiency, the permissible limit of fotal CO2 being,
according to De Clhaumont, ©.06 parts per 1,000 volumes of air;
acconding to Haldane, 1.2 parts per 1.oon. (The Commission, as
already stated, has adopted o.6 per 1.000 above the outside air as
their standard of respiratory impurity.)

“{z) TIml, given a sleeping-room of 4,000 cubic feet capacity, allowing
200 cubic feet of air-space with } square foot air-inlet and } square
foot air-outlet for each person, the amount of COz in the air at the
end of cight hours would theorctically be o.67 parts per 1,000 when
6o per cent. of the full complement are simultaneously accommodated,
and 0.77 per 1,000 when go pf cent. are sleeping.  [The Chairman
of the Chamber of Mines stated (see Appendix A) that during five-
gaevenths of each week not more than 66 per cent. af the full com-
plement of boys would simultaneously occupy any room, and that
during the remaining two-sevenths (Saturday and Sunday nights) the
proportion of the complement would be about go per cent.

*{4) That if such rooms are, in addition, provided with a hooded stove,
with a B-inch flue, and, if around this flue;, there iz a second tube
1z inches in diameter, with a bell-shaped opening 8 feet from the
gruuml_ the amount of CO2z in the amw at the end of uigl]t hours,
assuming the fire was burning during that time, will be o.64 per
1,000 where 66 per cent. of the boys are sleeping, and 0.74 per I,0o0
where G0 per cenl. are present.

“(5) That, under these conditions, the vitiation at its worst would be
only slightly over Tle Chaumont’s limit (0.6 per 1,000) and much
under Haldane’s limit (1.2 per 1,000), which latter is considered
good enough for workers in English factories ; moreover, it is four
times less than what is possible in common lodging-houses which
meet modern bye-law requirements, and five times less than that
unfortunately permitted in many elementary school-rooms in winter.

*(6) That theoretically, therefore, the provision of air change is reason-
ably sufficient if 200 cubic feet of air-space, together with inlet and
outlet area, and extraction by heat, be provided, as above indi-

cated.”




COLOURED LABOUR COMPOUND COMMISSION.

25. There follow some recommendations as to details, which we shall have Majority
to refer to later, and which are of great importance. The calculations and other 2
considerations upon which these conclusions and recommendations are based are
set forth fully in Appendiz A, and the Committee further recommends (—

“(11) That as our conclusions as to air delivery and air change are, to
some extent, based upon theoretical considerations, which may, n
some points, require the test of actual trial, it will be advisable to
examing them in practical application, both in regard to the respira-
tory impurity which results and the necessity in cold weather for
warming the incoming air.”'

26, The Commission considered that this last recommendation |~:~|:1'{“:i:l|1],.-'
was a most reasonable and equitable one, and decided to put all the theoretical
arguments to the test of actual experience. The carrying out of these experi-
ments was, therciore, entrusted to a Committer of experts, originally formed
by the Chamber of Mines with this object, whose convener was Mr. . R. Williams,
Consulting Chemist and Metallurgist to Messes. H. Eckstein & Co. and to several
other mines on the Rand, including the Rand Mines, Ltd. He supenintended
the sampling of the air of the various compounds, the analyses of which were
earried out by Prolessor Aug. Prister, Messrs. B, Bay, PhID., M.A., and
Alexander Heymann, M.Ch., M.Ph., M.A., with Mr. E. H. Croghan, and others,
as samplers.  Our Seeretary, Dr. James Moir, a mathematical honours man, an
Exhibition Scholar in Chemistry, and a Doctor of Science of Aberdeen
University, an expert of the highest chemical qualifications, watched all the
u:-:p(:rim('.nt.-: on behalf of the Commission, checked all the :tt!ﬂ]:l,'ﬁl_“:-‘-, and
verified all the calculations.

27. The Commission is greatly indebted to all these gentlemen, three of
whom are unconnected with the mining industry, for the great trouble they took
in procuring personally and analysing no less than 101 samples of air in the
compound huts, with z4 samples taken almost simultancously of the air ontside
the huts. These samples were taken, some at 11 p.m,, some at 1 a.m., and some
at 3 a.m. Considering the trouble that was taken to procure thoroughly average
samples, to prevent any possible error from the admission of gusts of fresh air
when entering or leaving the huts by the erection of storm-doors (f.e., porches
with double doors), to ensure that the number of boys in 2 hut should be known
during the whole night, and, finally, that our H:*:'i:'i-l;;r}' checked most of the
samplings and all analyses and calenlations, going over the latter two or three
times, as he assured the Commission, the Commission considers m:;t it 15 hound
to accept the results of the Committee’s investigations as being as correct and
reliable as is humanly possible.

28, Usually the air was sampled from three huts simultaneously. In one
there were about 66 per cent. of the full complement of bovs (f.c.. at 200 cubic
feet per Diead), in the second there were go per cent. of the same, and in the third
there was the full complement of boys, viz., 1oo per cent.  Considerable difficulty
was found in keeping the average percentage of boys in ; perhaps a room intended
to contain 66 per eent. actually contained 72 per cent., because the boys like
to sleep with their friends, but the exact number in the huts was always noted.

2g. In addition to the results obtained by this Analytical Committee, Mr.
J. B. Williams put in as evidence the results of a number of tests which had
been made in July, 1904, for the information of the Kand Mines, Lid.  These
are given in Appendix C., under the title of * Supplementary Tests.” With
regard to these, the rooms had 4,200 cubic feet of ar-space, in which were put
2t boys, making up the 100 per cent., without counting police and the samplers,
who were there at all hours of the night. (See Mr. ]. R. Williams' evidenee.)
As will be seen in the tables (Appendix C. 3), during the first night samples were
taken at g, 11, 1, 3. and at 5 ; on the other nights the hours were 11 pm_, T a.m.,
and 3 a.m. In his evidence Mr. Williams stated, and he gave his reasons for
his opinion, that * the figures given as to the amount of carbon dioxide are
slightly higher than the amount the samples really contain, and [ may say that
all the figures err on the side of safety.” E AR

30. As regards the results of the Analytical Committee, Mr. Williams pointecd
out that in the first set of samples the high results obtained on the Village Deep
were due to short circuiting. The hood over the stove-pipe was too far from
the ground, and the anemometer showed * that the air was going directly from
the louvre over the door to the hood over the stove-pipe.” * On the next night
the only alteration in the set of conditions was that the hood over the stove-pipe
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ﬁ:.!ﬂ" was lowered so as not to be more than 5 feet from the ground, which stopped
: the short cireniting.” The subsequent analyvses obtained in this hut conformed

to the general results obtained in the others. * We also proved,” says Mr.

Williams, * that gratings instead of louvres on the roof are a distinct disadvantage,

and may become very deleterious to ventilation for this reason, that the grating

may act as an odake, ths un[}f l:ir-i':ul.‘lti:l'eg the air in the upper part of the hut."

31. It should here be observed that eventually the experiments were con-
ducted in two kinds of huts, One of these types was constructed in aceordance
with the recommendations of the Committee of the Medical Society, and these
are called * the experimental type of hut.,”"  (See Appendix E\)  The other kind
of lints were selected ordinary huts of the Rand Mines type [see Appendix 1)),
and are hereinafter referred to as the * Rand Mines tvpe.” The essential
difference between these two consists in the first type having large roof-ridge
ventilators, with alternate windows and wire-gauze openings, whereas the roof
ventilation of the second type consisted of smaller ridge ventilators, with louvres.
of the usual kind.

32, Experiments showed that the wventilation in the former type was fre-
quently local and inefficient, the CO2 rising in one case to 2.1 parts per 1,000,
and the general average of 58 samples being .75. This was, in great measure,
due to the excessive size of the wire-gauze area, the result of a misunderstanding
in their construction, so that they frequently acted as inlets instead of outlets
and caused an eddy in the upper part of the huts, without effecting much air
change in the lower strati. The result of excessive ontlet area is what has been
termed ** top-heaviness ™" of ventilation ; that is, a reversal of the functions of
the outlet area, which thus acts as inlet and causes downward draughts.

33. In the Rand Mines type of hut, where there are louvres and no gratings,
this difficulty has been completely obviated ; and, as Mr. Williams pointed out,
in the construction of these huts, whether accidentally or intentionally, the outlet
area does not materially difier from the intake area.

34 In consideration of this faulty construction of the experimental huts,
and of the excellent results obtained in the Rand Mines type of hut, it was not
comsidered necessary to test further the * experimental huts ' or to consider
the effects of structural alterations, as far as they were concerned.

35. The results of the analyses of the air taken in the Rand Mines type of
hut came almost as a surprise to the Commission. The highest proportion of
COz found in any sample was .81 per 1,000, and the general average of 43 samples,
with varving air-space, is only .55 per 1,000.

30, In the cases where the available air-space was calculated at 200 cubic feet
per head, with a full complement of boys, 2 samples taken in this tvpe of huat
gave an average of .56 per 1,000 of carbon dioxide, ete. This includes the
* Supplementary tests,” but if only the results obtained by the Analytical Com-
mittee be considered, the average (from 15 samples) is .53 per 1,000, and on
further analysing the figures, the average at 11 pan. was .44, at T a.m., .57, and
at 3 a.m., .59 parts per 1000 of COz2,

37. O the other hand, the average value of the COz in the cases where 300
cubic feet per head was given was . 54 (from 11 samples), which remained practi-
cally constant during the night.  These figures show that the system of ventila-
tion adopted in the Rand Mines type of hat is very perfect, and they go far to
justify Dr. Pakes' statement, in reply to a question from the Chairman: *1
think it might be possible, I won’t even say probable, that only 100 cubic feet
might be necessary.™ ;

38. The general average of the outside air samples was . 355 parts per 1,000,
or, rejecting two results where the sampling was known to be incorrect, .334
parts per 1000 (from 22 samples).

30. The general impression produced by these results is that, in this type
of hut, the amount of cubic space has very little effect upon the degree of
vitiation reached. This is due to the fact that the air change is unusnally large,
and all the wilnesses are agreed that this purification of the air was attained
without draught or any unpleasantness whatever.

4o. In Note B., attached to the table of average results of the analyses (sce
Appendix C. 1), the samplers and analysts state: * We are of opinion from
careful inspection that the various rooms examined are built in such a way as
ko cause no inconvenience from draughts and other conditions to the ocenpants,
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and, after personal observations at practically all hours of the night, we have no
hesitation in stating that, from a hvgienic point of view, they are perfectly fit
for habitation.” 3

41. Mr. J. R. Williams, who spent several nights in these huts, in reply to a
question as to the air currents, stated © ** If vou take the case of the Glen Deep,
which has zoo cubic feet per head exactly in those particular rooms, I am certain
that the most delicate candle in the world would burn without dropping any
grease, and T would not call that a draughty room.” .

42. Our Secretary, Dr. James Moir, speaking from his personal experience,
after spending whole nights in these rooms, says there was no draught, even when
the number of air changes was greatly in excess of what is laid down as com-
fortable in the books.

43. The points upon which special stress was laid by the witnesses, and
especially by Mr. J. R, Williams, in order to procure proper ventilation, were,
first, that there should be two air-brick spaces on each side of the hut, as shown
in the plans, under ordinary circumstances between 2 or 3 inches from the ground
and measuring at least 12 inches by 15 inches.  The provision of a wooden box,
with the side well perforated, along the room, between opposite air-bricks and
partitioned in the middle, would have a great tendency to decrease any dranghts
on cold and windy nights. Secondly, a closed stove in the centre of the room,
with a 4-inch flue, and around this flue a second tube 12 inches in diameter, with
a hood-shaped opening.  This tube should be made telescopic, so that it can be
raised or lowered [If the hood be too high, say even 8 feet, there is a danger
of short circuiting the ventilation ; but if the hood be lowered to, suy, 4 or 5 leet
from the ground, Mr. Williams states that the hood will carry off 60 per cent. of
the total air in the room inan hour, and that ninety per cent. of the remaining
vitiated air will be carried off by the louvres in the roof, which should extend at
least over half the length of the roof.  The gratings on the roof were condemned,
because, in the first place, they afford too large an outlet and consequent short
circuiting and downward dranght, and, secondly, ** on a wet night the rain would
come in and the boys would soon climb up and put a blanket over it ; whereas
the Kaflir would leave the louvre alone, as it would kecp out the rain™

44. Another point connected with these huts is that, in certain compounds
visited by the Commission, some of the huts were built back to back, probably
with the object of cconomising space and brickwork., Several witnesses agreed
with the Commission in condemning this arrangement, chiefly on account of the
interference it oceasions to through and through ventilation.

45. On the question of windows, the Commission heard evidence. As
adjuncts to ventilation, they are open to objection, chiefly because of the facilitics
they afford to the Kaffir to interfere with them ; but veur Commissioners were
keenly alive to the importance of light, from a hygienic point of view, and were
familiar with the expert opinion that the window arca should not be less than
one-tenth of the floor space.

40, On the other hand, these huts are slept in by day as well az night. and
if windows in the roof were permitted, it would be impossible for the day oceu-
pants to sleep on account of the sun ; consequently, the Commission decided
that ordinary windows should be placed in the side walls of the huts and as
vertical lantern-lights between the roof louvres, These windows should be
glazed, and without shutters. Moreover, it has been found advisable to protect
these windows outside with a gauze grating to prevent the natives from passing
in Kaffir beer and similar commodities to the bovs in the hots. Tt is further
recommended by the Committee of the Medical Society that no window shall
be croszed by a bunk in such a way as to interfere with the access of light or air.

47. Several important recommendations were made regarding the position
and structure of the bunks. In most compounds these are arranged in two
tiers. Whilst approving of this arrangement, the Comumission would not sanction
any further extension than the two tiers, nor, so far as the Commission has ascer-
tained, is there any intention or desire on the part of the mining authorities to
put up more than two tiers in any hut. Of all the varieties of bunks which the
members of the Commission saw. the form which met with their greatest approval
was the fixed iron framework which supported movable boards, which could be
removed frequently and thoroughly cleaned. This arrangement was found in
several of the newer huts. The Medical Society further recommended (para-
graph g, see Appendix A.) that there be a clear space of at least one foot between
the wall and the nearest edge of any bunk. We found the bunks so arranged
in a few huts, but it was by no means general. The Kaffir has most gregarious
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tendencics, and all the witnesses interrogated on the subject agreed that this
tendency showed itself strongly in the huts. No matter what size of room was
given them, or how much air-space per head was allotted to them, they would
congregate in one end or one corner of the room and sleep all huddled up together,
just as they have been accustomed to do in their own kraals. The witnesses
agreed that this was a custom most diffienlt to prevent or interfere with.

48. This tendency, so unhygienic and so calculated to militate against all
the schemes devised for their benefit in the huts, was made a subject of sp:_-cinl
enquiry by Surgeon-General Edge. and the solution which seemed to offer the
greatest chances of success, and which was adopted by the Commission, was
that each bunk should be separated from its neighbours by a very small ridge,
not sufficiently high to look like a barrier, but high enough to prevent a Kaffir
wi]liug]_&.' Ij..'!'n;{ on it.

49. This difficulty is not met with among the Chinese, who are, generally
speaking, much more ]t},htttlll'. in their habits. Mr. J. R. “’illhmh' evidence
upon this point was very interesting. He stated (see page 18): I would like
to mention one point, viz,, that I am delighted with the cleanliness of the Chinese,
compared with the Kaffirs ; and | am confident in stating that it would be quite
impossible to get 2,000 people of the labouring class from any town in Europe
to occupy a compound and be more cleanly in their habits than the Chinese at
the Glen Deep.™

s0. Consequently, it appears that, starting on good hyvgienic principles, it
will be easier to maintain them in the Chinese compounds than in those provided
for the Kaffirs. When the Commission visited the mines and inspected the com-
pounds, they found that the old compounds inhabited by Kaffirs left very much
to be desived, and several of them wall n*qnin* alterations, more or less extensive,
to render them it and proper habitations for the Kaffirs emaploved in the mines ;
and yet it iz a curious fact, and one to which reference will be made, that in some
of these mines where the native compounds were the worst which the Commission
saw, statistics showed that the sick rate and the death rate in these compounds
were exceptionally low. In some of the newer compounds, such as that of the
Glen Deep, the buildings themselves, the sanitary arrangements, the surface
drainage of the large enclosures in which the huts stood, the bathing and cooking
arrangements were as nearly as possible perfect, and impressed the Commission
most favourably.

50, In most of these newer compounds the floors were conereted or other-
wise rendered absolutely impervious, a point which the Commission considers of
the greatest importance,

52, In caleolating the eubic capacity of these huts, it was pointed out that
most t2xt books on hvgiene suggest that nothing in height over 12 feet should
be allowed to count for cubic space purpsses. Dr. Charles Porter, however,
pointed out that this refers to rooms in which people stand. sit, or recling near
the floor-level, ™ In the compounds,” he says, * there is a second tier of bunks
af a quight of at least 5 feet from the ground, and I, therefore, submit that the
12 feet mentioned ought to count from the level of the higher tier of bunks., I
consider that the case is exactly analogous to that of a theatre,” ele. (see Appen-
dix F.)

53. The Commission, while recognising the force of Dr. Porter’s contention
considered that in view of the attainment of greater security a more restricted
limit should be adopted, and decided that in huts with one tier of bunks, 12 feet
in average height from the floor level should be allowed in computing the cubic
space, but that in huts with two tiers of bunks, an average height not exceeding
14 feet should be allowed.

54. During the course of the evidence, many suggestions were made respect-
ing matters closely afiecting the hyvgienic protection of the natives working
in the mines, such as the daily inspection of all the boys, the prompi separation
and isolation of all cases of sickness, the provision of change houses at the shaft
head, and so forth, points which were recommended some time ago by a Com-
mittee of Mine Doctors, and which have been adopted by many of the mines
since, points which appeared to the Commission to be of great importance, but
which did not come within the scope of the Commission’s reference, and which,
therefore, it is not necessary further to discuss here.

55. Two of the mine doctors, Dr. Louis G. Irvine and Dr. I). Macaulay, in
their evidence before the Commission, approached the question from a different
standpoint to that of all the other witnesses, They handed in as evidence a
report on the causes of native mortality on the mines of the Witwatersrand,
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drawn up by a Committee of Mine Medical Officers, of which thev were members,
in June, 1903 (see Appendix G.1). These gentlemen have had considerable
experience over an extended period. and therefore their evidence carries much
weight with it. ]

56. They have extended that Report by a Supplementary Statement, which
includes more recent data, and they handed it in as evidence. The conclusions
drawn in this Supplementary Statement are in complete harmony with those
of the former Report, but they go further and show more clearly the chief factors
in the high mortality in 1902-3. The valuable tables which accompany the
statement show the greatest differences in racial mortality (see Appendix G.2).
These clearly prove that the highest death-rates occur amongst natives coming
from tropical or sub-tropical districts, whose climates differ most from those
of the Rand. The high mortality amongst Portuguese natives is ascribed
partly to causes permanently operative, namely (1) difference in climate,
(2) the great prevalence of malaria amongst the natives of these districts ; and
partly to causes temporary or more or less remediable, namely (1) the fact that
the natives recruited afver the war were for the most part raw boys, (2) the
conditions of privation existing during that time, so that many of the recruits
arrived weakly and scorbutic, (3] the rigorous winter seasons of tgoz and 1go3,
{4) the circumstances of under-ground work, and (5) the insufficient means
formerly taken to guard against the adverse effects of all these conditions. In
addition to these must be considered the pressure put on recruiting agents by
the searcity of native labouar.

57. The great majority of deaths amongst Portuguese natives occurred
amongst new arrivals from these districts, but it is noteworthy that a process of
acclimatisation is effected apparently with fair rapidity, so that Portuguese
natives who remain on the Rand and re-engage show a surprisingly low death rate.

58. On the other hand, natives drawn from territorics whose climate ap-
proximates to that of the Rand, viz., Natal, Zululand, and Cape Colony, show
a low death rate, which goes to prove that, among those inured to similar elimatic
conditions, the conditions prevailing on the Rand do not cause a high mortality,

This is emphasised by the recognised fact that gangs of boyvs leaving the
mine are beyvond comparison better in health and physique than those arriving
on them. “ The table (D. 1, see Appendix G. 2z, page 85) prepared by the
Witwatersrand Native Labour Association shows that among the East Coast
natives allotted during the seven months from June 1st to December 3rst,
1903, the mortality was 37 per 000, and 452 per cent. of these deaths
occurred within one month after allotment to the mines. after one month's
service the mortality steadily declined, although it remained considerable
during the first three months, after which the decline is striking.”

59. The incidence of disease among raw unacclimatised boys is further
accentuated by Statement ID. 2, which shows that on (hiz mine, of 138 East
Coast natives allotted by the Witwatersrand Native Labour Association direct
from the recruiting areas, 33 were admitted to hospital in within 30 days, of
which 2 died, and during the second period of 30 days ¢ were admitted. On
the other hand, of 112 East Coast natives locally engaged (i.c., acclimatised)
during the same time, only one was admitted during the first period of 30 days.
and two during the second.

6o. Statistics show, however, that the number of old hands seeking re-
employment on the mines is steadily increasing. Statement D). 5 (puge 87)
“shows that from January to June, rgog4, 389 per cent. of East Coast natives and
57.8 per cent. of Northern Transvaal natives were old mine boys,” and this will
of itself tend to diminish materially the death rate of the natives employed on
the mines.

b1. * These were the conditions,” say Drs. Irvine and Macaunlay, ** which
led us to recommend to the Chamber of Mines the desirability of making some
provision to obviate the risk of suddenly exposing boys arriving from tropical
districts to the dangers incident to sudden change of climate and sudden in-
troduction to the conditions of mining work, and we suggested :—

*(r) That natives from tropical climates, and especially those arriving
from new sources of supply to such countries, should, as far as possible,
arrive here in the hot season, namely, from October to March.

“{2) The strictest supervision of recruits prior to entry into the Transvaal.
*“(3) The provision of an adequate supply of clothing, and
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“(4) The institution of a detention compound at Johannesburg, where
all weakly or impoverished natives should be detained, until in the
judgment of the Medical Officer of the Witwatersrand Native Labour
Association they were fit for allotment to the mines.”

These recommendations have all now been put into up-l:raLtiun,

bz, In order to clucidate the comparative wvalue of the varions factors
influencing the death rate, Drs. Irvine and Macaulay selected thirteen mines for
detatled examination : six of these were chosen because l,hq:}r had for the official
vear 190 ;-1904 very high death rates varying from 70.7 to 1 per 1,000, three
were taken as having death rates approximating to the average for the year,
namely, fom 51.3 to 56,5 per 1,000, the remaining four selected showed low
death rates, varying from 10.6 to 35.6 per 1,000.

G3. The results of this detailed examination are given in Drs. Irvine and
Macaulay’s supplementary statement, and it is only necessary here to refer to
two of their conclusions—{(1) the conditions of I:lnll:iing of the natives on these
mines showed no direct relation to the death rate for the period in question.
The two lowest on the list have compounds of the oldest type, which have not
been altered. In fact these compounds were the worst which the Commission
inspected.  On the other hand those mines which have made the most improve-
ments, in several instances figure high on the list. Secondly, this investigation
clearly shows that there is a direct relation between the death rate and the per-
centage of raw recruits allotted.  Broadly speaking the death rate varies directly
as the percentage of recruits drawn direct from native territories, and inversely
as the numbers locally engaged and composed of natives who are so far accli-
matised.

f4. Hence these witnesses point out that, however important the question
of housing may be, it has not been a predominant factor in the eausation of native
mortality. On the other hand the guestion of acclimatisation is predominant,
and they therefore urge that equal stress should be laid on the other measures
which they have recommended. * If,” they say, * the housing conditions in
the Rand compounds are or can be made such, when judged by recognised
standards, as to supply conditions adequate to health, it is unnecessary to lay
additional stress on the one factor of cubic space, to the possible detriment of
other measures which are, in our opinion, essential.”

IN CONCLUSION,

THE CoMMISSIoR RECOMMENDS :

1. That the standard of vitiation of the air in the compound huts as re-
presented by the amount of COz over and above that of the outside air do not
exceed 0.6 per 1,000,

z. That the Rand Mines type of hut be the type of hut adopted in all new
compounds (see Appendix 1)

3- That the method of ventilation described in this Report, with, inder ahia,.
(1) Four air spaces in the brick work each at least 240 square inches in area, two
to four inches from the ground, together with any suitable means of preventing
direct currents between the opposite pairs of spaces ; (2) Louvres in the roof
as shown in the plans, extending at least to one-half of the length of the roof ;
be adopted.

4. That a closed stove oceupy the centre of the hut, with a flue not less than
four inches m diameter passing dirm_'l:]}- upw.;urds lhmugh the roof, surrounded
by a second flue 12 inches in diameter with a bell-mouth at the lower end. That
this sccond flue be telescopic, so that the bell-shaped opening can be raised or
lowered, but that it be not raised more than 3 feet from the ground.
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5. That the window space shall not be less than one-tenth of the floor space,
the windows to be placed in the side walls of the huts, and as lantern lights between
the louvred hutches ; no windows under any circumstances to be placed in the
slope of the roof.

This recommendation differs slightly from that in regard to window space
in the Interim Report, and this is chiefly due to the requirements of the Muni-
cipal regulations,

b. That the windows be glazed, and that they be not provided with shutters.

2. That the floors be absolutely impervious.

8. That the bunks be composed of fixed iron frames, with movable planks,
which can be taken out and cleaned as often as is deemed necessary, and that
a small ridge be fixed between contiguous bunks.

9. That the bunks be not placed against the walls, but that a space of 6 to
12 inches intervene between the bunks and any portion of the walls.

10. That no bunk be piaced across a window, or ‘n such a position as to
interfere with the entrance of air or light.

1T, That the lnts may contain one or (wo tiers of bunks, but under no
circumstances more than two tiers.

12. That in caleulating the cubic air-space in hots with one tier of bunks,
not more than 12 feet in average height from the fleor shall te allowed, and in
huts with two tiers of bunks 14 feet of average height shall be caleulated.

¥ 13. The height of the walls and the inclination of the roof shall ke such
as to give an average verfical height from the ground to the roof of not less than
12 feet in single-tiered huts, and not less than 14 feet in huts with two tiers of
bunks.

14. That not less than 200 cubic feet of air-space shall be allowed for each
boy occupying the hut, when the full complement of boys is present.

15. That the shape of the huts be not necessarily square.

16. That the compound huts be inspected daily, and all sick boys be im-
mediately removed in order to secure that the compound huts shall contain none
but healthy boys.

ADAM JAMESON (Chatrman).

KENDAL FRANKS.

J. DALLAS EDGE,

CHARLES LANE SANSOM.
JAMES MOIR (Secretary).

* Borh—Thue & hut with twe tiors of bunks, messuring 24 foct by 25 feet and 14 1
| s v ot 1 oot @llowel
fram the floor, gives o cabic aivspace of BADD foer ; and this hut will acconvmodate o full ooy et
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although during five nighis in the week the wsmber of boys in the moom will be about 28 and during the othes

two nights of the week about 37,






MINORITY REPORT

BY
Dr. GEORGE TURNER,

Medical Officer of Health for the Transvaal.

Pretoria, 4th January, 1905.

I regret very much that I find it necessary to write a Minority Report. 1
agree practically with all that has been laid down in the General Report, and
dissent only so far as the amount of cubic space is concerned.

It was considered advisable to come to an agreement on cerlain preliminary
points, and as the conclusions arrived at are in some respects unusual, I will first
comment on them.

The maximum amount of respiratory COz has been laid down as o6 per 1,000
volumes of air, instead of 002, The higher figure was adopted becaunse it was felt
that, under practical conditions, the lower was not obtainable.  With this 1 agree.

Yet if the figures of the analvses of air in the huts, made for the Commission,
are inspected, it will be seen that on several occasions the lower limit was not
reached.

It was originally arranged that the window space should be one-twentv-fifth
of the floor area.  This was decided upon because the double tier of bunks left
too little wall space available for windows to permit of the regulation one-tenth ;
and as the rooms are used by day as well as by night, such an amount of window
area would make the rooms too light and too hot for day dormitories.

This, however, clashed with the Urban Bye-laws, and Dr. Porter, the Medical
(Hficer of Johannesburg, suggested that the louvres should be extended and
glazed sufficiently to meet the requirements of the Town Regulations as to window
arca.

CUBIC SPacE.

This is really the matter upon which the Commission has been directed to
report, and upon which 1 find myself at variance with the rest of my colleagues,

I contend that the minimum space allowed should not be less than 300
cubic feet, calculated upon the full complement of occupants.

(n the other hand it was alleged that, as during five days of the week only
66 per cent. of the occupants were in the room—at one time—and during the
remaining two days only go per cent., zoo cubic feet, also calculated on the full
complement, would be ample.

It must be remembered that these rooms will be occupied continuously by
day as well as by night, and under such conditions the Local Government Board,
England, has prescribed a mimimum of 400 cubic feet per head. This would
require in the present instance from 267 to 360 feet, caleulated on the full com-
plement of occupants, or 293 feet on an average occupancy of 733 per cent.

It was proposed—and the proposal was adopted—that a series of experiments
should be carried out to ascertam whether the air in the huts would, under ordinary
working conditions, contain no more respiratory carbonic acid than would be
considered allowable, viz., o6 volumes per 1,000,

Mimoril
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These experiments were carried out between the 2gth August and the 16th
September, 1go4, and the results were laid before the Commission.

The results, apparently, have satisfied my colleagues that 200 cubic feet
of space are all that is requisite. With that opinion I do not agree.

One of many of the reasons which do not allow me to concur in the general
opinion is that [ cannot consider the figures resulting from the analyses reliable.
Let me say at once that [ do not doubt the ability of the gentlemen who made
the analyses to estimate closely the alkalinity of a solution of hydrate of baryta ;
still less do I wish to cast any doubt upon their bona fides. More than these two
qualifications, however, are requisite for the solution of the question in dispute.

To begin with, in bwo out of eight sets of an dyses the dimensions of the rooms
are not given. This has occasioned a considerable amount of difficulty in com-
paring the figures. In all cases the average number of persons present is stated,
and in three the percentage of the full complement.

The experimental huts at the Village Deep, in the experiment of 2nd
September, are said to have had a cubic capacity of 8,120 feet each, and that in
the first hut 30 bovs constituted 66 per cent. and in the second 40 wer : go per cent.
of the full number,

If these statementz are accurate, then the allowance of zoo cubic feet per
head of the complement has not been provided. If 30 boys represent two-
thirds, then the full number must be 45, and the cubic space per boy provided
is only 180 feet. To make the statement correct, the cubic capacity of the hut
shonld be g,000, not 8,120 feet.

As regards the second hut, 4o are said to represent go per cent. of the occu-
pants, therefore the full number would be 444 per cent., say 45.

If th: size of the room is correctly given at 8,120 feet, then, allowing zo0 feet
per boy, the full complement would be 4o-41 : 30 boys would represent 74 per
cent. and 4o boys g8 per cent, not 66 and go per cent.

On the S8th September an experiment was made at the Village Deep in “C "
room, as built by the Mines. The dimensions of the room are not given, but in
the previous analyses the room built by the Mines at the Village Deep is said to
have contained 8,1 20 cubic feet. [ am informed that this figure is correct.

Now, if 34 persons represent go per cent. of the total, the total will be 37.7.
say 38 persons, and the size of the room at 200 feet per head would be 7,600 feet.

I, on the other hand, the size be correctly given, the full number would be
40.6, say 41 persons, and 34 is nearly 83 per cent., not go per cent. of the total.

Besides, this does not agree with the statement made on the 2nd September,
where 4o boys are represented as go per cent. of the full complement of a
room of precisely similar size.

Apain, on the 16th September, an experiment was made at the Village Deep.
The analysis does not mention the size of the room, but in a previous experiment
it is given at 8 120 feet. [t is stated that 35 boys represented go per cent. of the
full number, therefore the full complement would be 38.8 boys, and the size of
the room 7,760-7,800,

Ii the cubic capacity is correctly given, the full complement would be 4o-41
persons, and 35 boys would be 86 per cent.

It is stated that 30 boyvs constituted 66 per cent. of the full complement of
the second hut, but no dimensions are given, If this statement be correct, the
full complement would be 45 persons. and the size of the hut §,000 cubic feet.

In making my calculations as to the number of times the air in these rooms
was changed, T have supposed the statements as to percentage given in the
analyses to be correct, and have estimated the cubic space per head accordingly.

The figures representing the rate of ventilation taken by the anemometer
are of little use. The description of the places at which the observations were
made are very confusing : air bricks are mentioned once, shutters once, ventilators
four tims. The word chimney is used on four occasions, and once the term outer
flue, meaning the ventilating shaft enclosing the chimney. On two oceasions
no reference 1s made to the rapidity of the ventilation.

When observations with the anemometer were made, this was never done
more than once, viz., at the commencement of the experiment, though the
atmospheric conditions affecting ventilation varied considerably.

When the aetual figures are analysed the results are extraordinary.

On one oceasion—on the zoth Auwgust—the COz in o sample taken inside
the hut contained o.07 volumes per 1,000 of CO2 less than the outside air.  Twice,
on 16th September, the air in the room only contained o.01 per 1,000 more COz2
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than the outside air. Ewven when averages are made of the air inside and outside,
on nine occasions the respiratory CO2 did not exceed 0.2 per 1,000, the minimum
being 0.04.

This naturally implies that the changes were very frequent.

There are other peculiarities. On the 6th September, m the first hot, the
results show that the longer the hut was occupied the les= respiratory Cl2 was
found in the air,

On the r2th and 14th September the more numerous the occupants the
less COz was found ; the reverse was shown on 2gth Aogust and 6th September,

The ventilation in these huts, as measured by the number of complete changes
in the hour, must depend upon the difference between the temperature inside
and outside of them. The greater the difference the more active the ventilation.
Yet on the 3rst August, and the 6th and 14th September, the difference decreased
and the ventilation inereased. On the r3th September the difierence inside
and outside remained stationary, but the number of changes per hour decreased
from 2o to 7.

In estimating the number of changes per hour from the respiratory CO:z
I have taken an average of the atmospheric CO2 for a basis.

The results are incomprehensible.  In most cases I have emploved the wsuwal
formula, which gives a very approximate pesult, bat in others [ have worked
out the figures hour by hour.

[ find that on 2znd September, in the first room, the amounts of COz—inside
and outside —waould require 67 changes in the three-guarters of an hour, equivalent
to go changes in the hour. During the second hour it fell to 11

On the 6th September, in the first hat, the changes between 11 p.m. and
I a.m. were 29, and between T a.m. and 3 a.m. they were 33.

On the 14th September, al the Glen Deep, between 1 a.m. and 3 aumn. in two
huts they were 30 and 33 respectively.

On the 16th September, between 1 a.m, and 3 a.m., in the huts they were
22 and 24 per hour. Taken as a whole, the changes vary between 4 and go in
an hour, and average 17

As we were assured that there was no draught in the huts at any time, this
is not conceivable. It can only be explained by a mistake having occurred
somewhere, [ do not suppose that the actual chemical analyses were incorrectly
performed, probably the sampling was faulty.

I cannot understand why, when results of this nature were being obtained,
more attention was not paid to the .m!.rtmlmtll:: observations, and that additional
samples were not taken.

But even supposing that it were incontestably shown that the respiratory
€z in the huts providing 200 cubic feet of space per oecupant did not exceed
0.2 parts by volume per 1,000, 1 should none the less object to such a limited
space, especially in rooms in which the men sleep in bunks one over the other,
and when the rooms are occupied by night and day.

We have sufficient evidence that increased density of population, independ-
ently of the amount of room space, increases the general mortality.

It has been clearly proved that deaths from phthisis depend greatly on the
number of persons living in a room. We know that in these compounds we have
a high mortality—especially a high mortality from pulmonary diseases. We also
know that a peculiarly virulent type of pneumonia is developed, which nsually
occasions a high case-mortality.

Quite recently it was seen that this variety of pneumonia spread from bed
to bed, and very few patients recoversd.

I do not consider joo0 cubic feet by any means an ideal standard @ it is far
too little. That quantity I fixed upon because it is that usually adopted, and 1
felt that it would be practically impossible to obtain more,

I do not hold that, becanse the occupants are of a low class, careless and
dirty, they require less space. On the contrary, the more this is the case the
more necessary it is to ensure perfect ventilation.

The Medical Officers of the Mines have jurnished statistics showing that the
death rate amongst coloured miners has recently declined conside rably. One of
them stated that we might eventually reach a vearly average death rate of 40
i the thousand.
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From these statistics they argue that the high mortality was due :—

{a) To the poor condition in which the imported miners reached the mines.
(8} To the rigour of the last winter but one.

¢} To exposure to cold after coming up from underground.

{of) To insufiicient nourishment,

The recent improvement they attribute to the mildness of last winter, a
better food supply and the provision of change houses to protect the men when
reaching the surface and they maintain that enbic space can have had little
influence on the death rate,

In support of these contentions they show that the mortality is highest
amongst new arrivals, and that it is controlled by the proportion of new comers
amongst the workers. For instance, the newer and better compounds, which
have a higher proportion of fresh, unacelimatised men, suffered more than several
less sanitary compounds. in which the greater proportion of workmen had been
long rvesident in Jolhiannesburg.,

With much of this I agree.  The improvements mentioned are the practical
outcome of the recommendations of my colleague Dr, Charles Lane Sansom,
and I do not dispute their effect.

That new comers are more liable to sickness, and therefore furnish a higher
death rate, than those inured to the work and conditions of life is a well-established
fact, which 1 noticed years ago at Kimberley.

But these facts are not evidenee that evercrowding has had little effect.

Probably no discase depends entirely on one factor.  For instance, improper
feeding is the chief cause of infantile diarrhaea, yet deaths from that disease,
with few exceptions, oceur only during hot weather.  But that heat alone is not
the cause is shewn by the fact that when there is no artificial feeding there is
no infantile diarrhoea, even during hot summers.

It is therefore, to say the least, unwise to dismiss the effect of overcrowding
as of minor importance, especially in view of the facts that the high death rate
was largely due to pulmonary disease, especially preumonia, and that at the height
of the mortality, T am informed, the cnbic space in the compounds did not average
150 feet per head.

Incidentally, T may remark that indiscriminate recruiting for the Mines 15
bad. Not only are men physically weak engaged, but men obviously suffering
from leprosy are sometimes taken, and remain undetected in the compounds
for a considerable time,

The mortality of the men employved on the Mines, taking their ages into
consideration, should not exceed 2o in the 1,000 per annum, and we should not
rest satisfied until this point has been reached. But 1 am convinced that this
will nod be arrived at under the system it 15 proposed to sanction.

GEORGE TURNER,
MLH ., Trauspaal.
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To His EXcELLEXCY THE ACTING LIEUTENAXT-UOVERNOR.

May it please your Excelleney, we, the Members of the Commission
u||'|mi'||1..-|'r] on the 25th J11.|}'_ 1904, 1o |'r|||I|ir|= mito the aeccommodation amnd anr-
space required for Natives and Chinese in the Mine Compounds, have the honoer
to submit the following recommendations as an interim Heport,

Owing to our not having yet had time to fully digest the scientific evidenee
which has been brought before us, we can only now recommend the by pe of lut
which should be crectd, |+=:4.".'!'t|g' fir a later TEPOTt Ol resommenddations as tao
the enbie space to be ultimately provided for each oceapant.

We are of opinion that the “ Band Mines" type of hut. in accordanee with
the plans attached, should be adopted with the llowing modifications :—

@) The area should be sguare amd not less than 25 feet by 25 feet,
| :

(B) The height of the walls shonld be not less than 8 feet: and nothing
above the average height of fourteen fieet from the Hoor should be
recognized in ealeulating the enbic capacity.

(e} The window-space should be not less than that of fwo stock sash-
windlows, each 2 foet 9 inches I-_l|.' 4 feet 1 inch, exclusive of frames,
and ench of twelve Tights

(d) There shoull be four air-inlets, each 12 inches by 200 inches, abouk
six inches from the foor level, and situated as in the plans.

(g) The length of the louwvre on the roof should be not less than half that
of the zide of the hat.  The lonvee shonld be five feet wide across
the bottom, amd the lonveed space at least !i- fisest 10 henght,

(f) A closed stove to be ereeted in the centre of the wom, with a 4 inch
fine leading through the roof, surrounded by a coneentric tube, at
least ome foot in diameter, furnished with o bell-month, 4 feet in
dinmeter, and 4F feet from the Hoor

(g) The Hoors must be impervions,

() No huts should be construected back-to-back : between each row of huta
there should be o space of at least twice the height of the huts,

‘I_‘ITE are of epinion that, for the present, such huts, if of 8000 eubic feet
ey, slould not contain more than 36 ]u-}'.-;.

{Signed)

ADAM JAMESOX ( Chairman).
KENDAL FRANRKS,
J. MALLAS EDGE,
CHARLES LANE SANSOM.
GEORGE TURNER.
JAMES MOIR (Secrelary),
Pretorin, 24th Oetober, 1904

Interim
Hepart.






MINUTES OF PROCEEDINGS

OF THE

COLOURED LABOUR COMPOUND COMMISSION

APPOINTED TO ENQUIRE INTO THE

Cubic Amount of Air-space to be allocated to each Coloured Labourer

in the Compounds of the Mines of the Witwatersrand Area

(GoveErsMENT Notice No. 909 or 1904.)

FIRST SITTING.
Twesdey, ofh Angnst, 1904,
PRESERT :

Dr. Apan Jamesox, Commissioner of Lands, Chairmuan.

Surgeon-General J. Darias Epcr. | Dr. ©, LANE SANsoM
Sir KeExpal Fraxes, | Dir. GEo. TURNER.

Dr, James Mok, Scorclary.

The Commission met in Room 27, New Government Buildings, Pretoria. Minutes of

The Chairman read the Commission of His Excellency the Lieutenant-Governor Preceedings.
of the Transvaal. He pointed out that such questions as ventilation and its cffects 4 Mis_- 1904,
on the efficiency of labourers could only be decided by scientific men, and that the .
constitution of the Commizsion was very satisfactory from this point of view,

The Chairman remarked that the Commission was aware that the Transvanl
Medical Society had reported on the question hefore the Comnmission, and that it was
necessary to have official cognizance of the actual accommodation at present available,
or proposed, for coloured labourers.

ResonveDn, that witnesses be heard on behalf of the Medical Society and of the
Chamber of Mines,

ResoLvED, that existing compounds of goml and bad character be visited.

Resoipven, that the Commission obtain independent analvscs of the air in the
newer tvpe of compound luts,

Rezoiven, that the Secretary of the Commission be appointed as their analvst,
and that the Chamber of Mines be asked to appoint one or more analysts to accompany
him in sampling and analysis, these nominees to be approved of by the Commission.

The Commigsion discussed the question of what is the proper standard of respiratory
impurity (carbon dioxide) 1o be adopted.

RESOLVED, 1o obtain full information about the structure of the newer types of
hut.

The Commizsion deliberated,

Arrangements were made for visiting mine compounds on Friday. 12th Aungust,
and the Commission adjoumed to that date.

L]
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FIRST VISIT TO EXISTING COMPOUXDS.

Friday. tz2th Angusl, 1004

The Commission assembled at Park Station, Johannesburg.

(1) The Wemmer Mine was first visited, as being typical of the best class of com-
pound. Hut No. 37. as measured by the Secretary. contained 7,400 cubic feet
(neglecting the portion above 12 feet in height). The full complement of the mine
i5 1250 bovs, distributed over 37 such rooms, which works out at 220 cubie feet per
head. Tt was stated, however, that. owing to the lack of labour, only 20 boys per
roott are housed, or one to every 370 cubic feet. At might there is no opening for the
:iilmiﬁmu of air, anmd the louvre on the roof is only open to the extent of about 2 square
feet. The rooms are partitioned by blankets in the day-time. and a large quantity of
dirty clothing was hanging up to drv in the room @ otherwize the rooms were u,:e'}-
satisfactory.

(2} The New Goch Compound was next visited. The huts there were very small
and dark, with no aperture in the (flat) roof, except what was due to decay. The
smuzller rooms contained about 1.300 cubic feet and the larger ones about 4.000.
Apparently. six to ten bovs were housed in the smaller ones.  In both cases, the huts
contained open stoves, and the atmosphere was choking owing to sulphur dioxide.
Curiously enotigh. this mine has a low death rate.

(3} The Geldenhuis Main Reef Compound was next visited. The huts were even
smaller and more objectionable than the previous ones.  The air-space was estimated
at about 8o cubic feet per head,

(4} The Simmer and Jack Compownd was next visited. In this case. eave ventila-
tion is given. and the cubic space was estimated at 160 cubic feet per head.

The Commission resolved to inspect the new Rand Mines tvpe of hut at a later
date. and adjourped to Tuezday, 16th August.

SECOXD SITTING.

Fueeday. 16k Augusl, 1604
PRESENT :

Dir. A, Jasmesox, Chairman,

Surgzon.-General Epce. | IIr. SAN30M.
2ir Kexpar, Fraxgs. I Idr. TURNER.

Dir. Mo, Secrefary,

The minutes of last meeting and the summary of the visit to the mine compounds
were read and approved.

The Commission deliberated.

Rezorven, that the medical witnesses should be examined on the question of a
standard for earbon dioxide in compound dormitories.

The Secretary was directed o summon certain witnesses on behalf of the Com-
mission, and te notify the newspapers that the sittings are open to the public.

The Secretary read some correspondence between himseli and the Chamber of
Mines and the Transvaal Medical Society, to the effect that these bodics wished to puat
forward a number of witnesaes on their behall.  The Scecretary was directed 1o make
arrangements for hearing as manv of theze witneszes as desired to attend.

Tor. Trvine was called and examined. He explained that the attitude of the Cham-
ber of Mines is purely an appeal to facts, and that the Chamber desired a pestponement
until the results of the tests which they proposed to carry out were available, and
that the Chamber desired the Commission to appoint delegates to join their Ventilation
Bub-Commiltee.

IResonveDn, to appoint the Secretary as delegate, with full powers of investigation.

Iir. Charles Porter was called and examined.

The Commission adjourned until the completion of the experimental investigation,
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MINUTES OF MEETING OF SUB-COMMITTEE OF CHAMBER OF MINES. Minutes of
Proceedings.

1T Aug., 1904,

Wednesday, 170 Angust, 1904, 20 Sop., 1004,
PRESENT !

Mr. J. Harry Johns (Chaernean), Messts, Price and T, B, Williame, with Dirs, Trvine.
Porter, amd Macaulay and Mr. Morris as advisers, with Dr. Moir as delegate from the
Compound Commission. The meeting took place in Mr. Harry Johns' office,

The scheme for dormitories, proposed by the Transvaal Medical Society, was
adopted. with some small alterations (see Appendix E).

The following Acting Committee of Saomplers and Analvsts was appointed ;—

Convener =—[. K. Williams.
Samplers :—Drs. Bay amd Moir, Messrs. Croghan, Crosse, and (alternatively)
5. W, Williams.
Amnalysfs ——Professor Aungust Prister.
Dr. Bernhard Bav.
Dir. James Moir.
Mr. Alexander Hevmann.

Thiz Acting Committee met next day and drew up a programme of the abserva-
tions and sir-samples to be taken. Experiments commenced on the night of 2qth
Angust in hits erected according to the above scheme {Appendix E).

On the 6th September, the Ventilation Sub-Committee of the Chamler of Mines
resolved to make observations in ordinary huts of the New Rand Mines tvpe, and
most of the subsequent work was done in these hutz (Appendix D). The following
programme was completed 1 —

2fth August :—Inspection of Village Deep huts by Dir. Moir.

zgth Awgust (—Inspection of New Comet huats Ty Dir. Moir,

zgth-30th August ——Sampling of air at Village Deep Experimental "' Huts.

315t Aungust (—Sampling of air al New Comet " Experimental *' Huts,

2l September -—Sampling of air at Village Deep ™ Experimental ™ Huis.

bth September :—Sampling of air at Village Deep * Experimental ™ and
“ Rand Mines™ Huts,

8th September :—Sampling of air at Village Deep ** Rand Mines " Huts.

1oth September :—Sampling of air at New Comet, Rand Mines type,

121h Seprember :—Sampling of air at Village Deep * Experimental ™ and
© Rand Mines ™ Huts.

14th September i —Inspection of and sampling of air at Glen Dieep, Rand Mines
L.

16th September :—Sampling of air at Village Deep, Rand Mines type,

17th-1gth September :—Checking of all caleulations and construction of table
of daily averages.

18th September (—Final meeting of Chamber of Mines” Sub-Commitiec, at
which Mr. J. R. Williams was appointed to lead evidence on the analvtical
results at the meeting of the Commission, now fixed for 1he 20th Ffple;rliﬂ:r.

THIRD SITTIXNG.

Foesduy, 20th Seplember. 1004,

IPRESENT &

Dr. ApaM JaMesox, Chairman,
Surgeon-Ceneral Epci. | Ir. C. L. Sanzonm
Sir Kexpar Fraxgs, f Dr. Torxeg.
Dr. J. Moig, Secrefary.

The Commission met in Room g7 (Mines Department), Winchester House
Johanwesburg, on Tuesdav, zoth September, at 1T a.m. P

The minutes, as circulated to members, were approved,

The Secreiary rend a resiné of the work accomplished in the interval nately
the programme of sampling and air analysis carried out by the Analvtical L‘-n:m::iu'-.-
of the Clhiamber of Mines, of which he (the Seeretary) was g member, nE
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The description of the structural arrangements of the two classes of hut which

Proceedings. (.r. tested was laid on the table, and also a table of average nightly results. con-
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30 Sep., 1904

structed from the original data by the Secretary.

The Commission deliberated.

Mr. J. R. Williame was called and examined. He put in as evidence the original
copies of the detailed analvtical results, signed and forwarded by the analysts to the
Ventilation Committee of the Chamber of Mines. together with certain comments by
the samplers amd by himself.

Mr, Alexander Heymann was ealled and examined, and put in o written statement
of his viewz and those of foreign authorities on the reference of the Comnizsion.

De. W. C. C. Pakes was ealled and examined.

Dr. C. Porter read a recent letter from Dr. J. Haldane on the general question.

The Cominission resolved to ingpect the compounds which had heen exjrerimenterd]
in, on the 23rd September, and adjourned its public sitting until Tuesday, 27th
September.

_—

SECOXND VISIT TO COMPOUNDS.

s o

The Commission assembled at Park Station, Johannesburg, at Io.zo a.um. on
Friday, 23rd September, and proveeded, under Mr, J. R, Williams® guidance, to the
Village Dieep Mine (Kaffir labour), where they inspected the two *“ Experimental Huts,"
as recominended by the Medical Society, and also a large number of ordinary unaltered
huts of the new Rand Mines tvpe.  In the first type the construction of the roof-ridge
ventilators, and in the second tvpe that of the roof louvres. was noted. The closed
stove and its appendages and the air-bricks, ete.. were approved. The Secretary
pointéd out the three positions at which the air samples were taken almost simul-
taneouslv. The cubic space of these huts is aboat 100 cubic feet, and about 7.500
tf only 12 feet trom the Hoor be allowed.

After luncheon the Commission procecded to the Glen Deep Mine, near Germiston,
amd ingpected the entire Chinese accommodation, viz. dormitories, dining-room,
wash-house, hospital. ete. The movable bunks amd other modern improvements
were noted. and the members of the Commission expressed themselves as gratified
with the contrast between these huts and those they had formerly seen.

The Commission re-adjourned to Friday. 3oth September.

FOURTH SITTING,

Friday, 30t Seplember, 1904.

PHRESENT :
The Chairman. all the Memlers, and the Secretary.

The Commizsion met in the Mines Department, Johannesburg, on Friday, 3oth
September. at IT a.m.

The minutes, a2 circulated, of last meeting were approved.

. L. G, Irvine and Dre. D0 Macaolay were called and examined. Thew handed
in a statement dealing with the causes of native mortality, which they had compiled
in eollaboration.

Mr. J. B. Williams was re-called to further elucidate the analytical results.

This completed the evidence.

The Commission deliberated.

RESOLVED, io fix a standard of 0Oz as respiratory impurity, either at -3 or -6
per Tooo above the outside air.

ResorveED, to recommend the Rand Mines type of hut for genzral adoption.

The Commission adjoumed to a day to be fixed later.
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FIFTH SITTING.

—_—_e—

PRESENT :

Dr. A, JamEsox, Charrman.
Surgeon-General Epce. | Dr. TorNER.
Dr. Morr, Secrelary.

The Commussion met m Dr. Jameson's ofice, Pretoria, on Monday, 24th October,
at T a.m.

The minutes of last meeting and summary of visit to the Village Teep and Glen
Deep Compounds were read and approved.,

The Chairman stated the object of the mesting, viz,, the constrection of an interim
report, dealing with the type of compound hut to be recommended and other urzent
matters, for the private information of His Excellency,

After deliberation, an interim report was drawn up and signed for prezentation
to Hizs Excellency the Acting Lieutenant-Governor.

SIXTH SITTING

Thursday, 1sf Decembeor, 1004,

Dr. A, Jamgsow, Chairmn.,
Surgeon -General Epae. | Dir. C. 1. Saxsow.
Sir KenNDan FrAxEs. | Iir. TURNER.

Dr. J. Momg, Secrefary.

s g .

The Commission assembled in T, Jameson's office, Pretoria, on Thursdayv, 1st
Vecember. at 11 aan.

The draft of the final Report of the Commission was read, and, after some amend-
ment, approved and signed by all the members, Dr. Tumer doing 20 with reservation
of the paragraph dealing with the recommendation az to cubic space®

The Secretary was instructed to take the necessarv steps for the revizion of the
Report for presentation to His Excellency.

® Dy, Torner has since submitbed a Minoriy Report.

.

KXW,
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MINUTES OF EVIDENCE.

COLOURED LABOUR COMPOUND COMMISSION.

SECOND DAY'S SITTING.

Johannesburg, August 168k, 1904,
PRESENT :

Dr. Jamesox (Chairman), | Surgeon-Gencral Epce,
Sir KexpalL FrRaxis, | Dr. TURNER.

Dr. Saxsow, |
D, Mo, Secrefary.

Dir. InvIXE,

Dr. Louwis G. Irvine was called and examined. In answer to the Chair- Minntes ot

man, witness stated that he is a Master of Arts, Bachelor of Science, and Doctor "id_'f'_"’_“
of Medicine of Edinburgh University. e
(The Witness) [ am not prepared personally to lead evidence at all this Irrine,

morning, and T should like to explain the reason why. The lines of evidence 4 Aug.. 10,
which I wish to lead eventually are two in number, viz., firstly, the causes of ;
nalive morialify on the Rand, which has a very important bearing on the subject
under vour consideration, and the reason why I am not prepared to do so at
once, is that the Commissioner for Native Affairs has recently asked the Trans-
vaal Medical Society to appoint & Committee to report on that matter, and for
that purpose we are collecting statistics from a great many different sources,
namely, the Native Labour Association. the Commuissioner for Native Affairs,
ete.. and that has not all come to hand vet, T should like vou, therefore, to
postpone hearing me on that particular line of evidence, for the reason that I
wish the Commission not to take my pL'nit:ln:tI r:l]':lini:m on the causes of native
murlzl]it}'_ but to have the facts before them so that they can decicde the matter
for themselves. Then with regard to the second line of evidence, viz,, the re-
commendation of the Medical Sociely as regards cubic space, Dr. Macaulay
and myself—and 1T am speaking now for Dr. Macaulay—were told only a few
days ago that the Medical Society wishes us to represent them before the Commis-
siom,  When we were informed of that we went to the Chamber of Mines, whose
TEI‘II'["H{']'It:_‘I.‘ti'i.'{" Wi SaWw 1.'1'9%11'1':1.;1}& amd we asked the Chamber of Mines to at
once constitute the structural conditions mentioned m the report of the Medical
Society in at least two hats of two compounds, one Kaffir and one Chinese, and
their Engineer undertook to do so at once.  These alterations will be put in hand
immediately, and thereafter, as soom 25 they are completed, we are to make a
serice of tests as to the condition of the atmosphere, and all the other points
with regard to these compounds on which imformation is desired.  The tests will
be continued for any period vou mayv determine, and 1 should say, the longer
the better. The tests should be made every two howrs each night, for say a
fortnight, so that vou would have actual data to go upon in basing vour c¢on-
clusionz.  The attitude of the Chamber of Mines is purely an appeal to facts,
The Medical Society may be right in advancing this proposal to provide zco
cubic feet of air-space for each occupant, or it may be wrong, but in any event,
the test by which they wish to be judged is that of fact. A sub-committee of
the Chamber of Mines has been appointed, consisting of Mr. Harry Johns, Mr.
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Price, the Consulting Engineer for H. Eckstein & Co., Mr. J. R. Williams, and
Mr. Denny ; and Dr. Macaulay and myself have agreed to act as advisors to
that Committee with regard to the structural conditions, but could not be mem-
bers of that Committee because we represented, not the Chamber of Mines, but
the Medical Society,

(5ir Kendal Franks)) When vou talk about structural conditions, do
vou mean these suggested in the report of the Medical Society ?—Yes; T will
give vou a tabulated list of them. It was the desire of this Sub-Committee
to invite the r.‘L‘J-an‘rr:ll'Irm of your Commission n_'guluting these tests in any
way vou might desire, It was their feeling that they should subject the tests
to every condition that the Commission might suggest. They propose that
the Commission might possibly appoint a delegate, or delegates, to arrange
the tests with them. That iz the position of affairs, and that i3 why [ think
it would be 1:1[‘1'1?“1{']}-' wize if VoL ildjuurni:{l s0 a5 Lo allow us to have these tesis
carried out. The tests will, possibly, require three weeks,  The Chamber of Mines
has no idea of having this matter decided on anything but facts,

(The Chairman.) Then you propose to have these tests made in a com-
pound hut, such as has been indicated in the report of the Medical Society !—
Exactly. It was left to the Engineers Lo choose the mmpmm(h where the tests
should be made, and they chose the (1) Village Deep, becanse itis a new compound
which can be rapidly altered, and because it is near town and readily open to
vour inspection. The other one they chose was a Chinese compound, on the
East Rand. We thought of having two houses in each of these two compounds
altered in the exact way specified by the Medical Society, and, of course, with
the number of boys regulated, etc.

(The Chairman.y You are then going to suggest to the Chamber of Mines
the structure and the ventilation necessary ?—We are going to do so.  We drew
up conditions yesterday, and these will be typed, and a copy will be given you.

(Str Kendal Franks)) Did the Medieal Society lay down the conditions
of the building and how it should be arranged *—Yes; the structures are to be
built according to the plan of the Medical Society.

(The E’fzafnlm:i.] Then, gvnl]urmr_u, {from what Vol have heard are vou
prepared to adjowrn for three weeks aiter next Tuesday ?

Agrecd,

(The Wiiness.) Mr. J. R. Williams suggested that analyses should
be made by three people, two of whom should ‘be mﬂqmﬂmt of the
mining industry, as far as that is possible. The analysts suggested were Pro-
fessor Drister and Dr. Bay, who are not divectly connected with the mining
im:luﬁtr].', amd Mr. Heyvmann, who is l']'i.l'l_'l;ﬂ}:‘ conpnected with the lnilling indus.try.
If vou have anyvone else whom vou would like to make analyses, or to check
these tests, we should be only too glad.

(The Chaiemarny The Commission has ;|1n-:ui_'y' ilppﬁinh"d Dr. Moir for
that purpose. Do the analysts intend to make”their analyses conjointly ?—
The idea was, that the samples should be taken by Dr. Bay and perhaps Dr.
Moir, and that the analyses might be carvied ont by different men from those
who took the samples.

(Surgeon-General Edse) Do von propose, Mr, Chairman, to ask that
samples be taken from any of the compounds we have inspected already ?

(The Chatrman.) We can consider that.

(5ir Kendal Franks.) 1 think that will be hardly necessary, bu;'vcmlbe, if
vou have certain conditions in the buildings with 200 cubic feet of air-space,
that wonld be sufficient to experiment with,

(Surgeon-General Edge)) Do they propose altering all the compounds to
this standard *—(Dy. Ireine)) They anticipate having to do so.

(Dr. Turner) They have recently sent in a lot of plans, some of which
I have here by me, but not a single one fulfils the conditions laid down by the
Medical Society >—{Dr. Irvine.) That is very likely. Dr. Macaulay and I agreed
that the only evidence we could leacd before the tnmmiﬁ,u'mn to-day i, that the
representatives of the Chamber of Mines see that it 1s a matter of fact that we
have to prove ; and that they have agreed to give us the opportunity of a prac-
tical trial,

(Dr. Twrner)) Even plans of new buildings do not comply with the stipu-
lations of the Medical Society.

(Dr. Macawlay.) The mines are prepared to comply in the future.
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(Dr. Portery The President of the Chamber of Mines siated quite
definitely that he was willing to doanything in the way of mechanical ventilation,
or of warming the incoming air, that the Medical Society -.:nggusul*d.

{The Witness.) They said in fact, that they were willing to abide by what-
ever conclusion the Medical society came to.

(Sir Kendal Franks.) That means structural alterations and so forth ¥—
Yes: and our idea was, that the Commission should bave an opportunity of secing
in concrete fact what the proposed conditions amount to, because hearing about
200, 300, or 400 cubic feet of air-space, and actually secing them, arc entirely
different things. T

(. Macawlay.) They propose in these tests we are going to institute
to establish exactly the conditions we have laid down.

Dr. Porter, M.OH., J':}]!I:L1H'H'ihlli'f_,:.

Dir. Charles Porter, Medical Officer of Health for Johanneshurg, was called
and examined. :
The witness submitted the following precis of evidence :—

ridh Angust, 1504,
COAMISSION ON AIR-SFACE 1IN COMPOUNDS.

I. T am a Doctor of Medicine and Bachelor of Surgery, a Member of the Royal
College of Surgeons, London ; T hold the Diploma of Fublic Health of Cambridge
University, I am a barrster-at-low, a past Vice-President of the Society of Medieal
Officers of Health, and an examiner of the Sanitary Institute.

2. T have been exclusively engaged for neatly Biteen vears in Public Health work,
having lLeld the following posts :—Assistant Medical Officer of Health for Fast Kent,
Medical Officer of Health for the County Borough of Stockport, and County Medical
Officer of Health for Shropshire. [ have also been from time lo time retained
by various other samitary authorities, including the London County Council and the
Corperations of Stockport and Derby.

3. As a member of a Committee appointed by the Transvaal Medical Society,
T have devoted considerable attention to the gquestion of cubic space-allowance per
head for Chinese compounds, and was one of those by whom the Medical Society's
report was drafted.

4. I think it is right to state that T at once acquainted the Medical Officer of
Health, Trapgsvaal, with the formation and my membership of this Committes, and,
as regards theoretical considerations and methods of caleulation. I am indebied tohim
for several useful suggestions, and have endeavoured (o meet his views as far a8 possible,

5. I believe I am well acquainted with the general conditions of mining compoands,
and, in connection with this matter, have specially visited the Crown Deep and (on
two occasions) the Van Byn componnds,

6. On the occasion of my last visit to the Van Ryn compoud, I was much
impressed with the cleanliness and order of the rooms occupied by the Chinese, as com-
pared with any Kaffir rooms I have seen anywhere.  They were as neat and clean as
a well-ordered barrack room, a point which, T think, has a bearing on ventilation.

7. I was present at the meeting of the Ventilation Committee of the Medical
Society on the Toth June, when the President of the Chamber of Mines stated :—

[a) That the mining authorities were prepared to provide 200 cubic feet of
air-space for cach of the whole number of labourers present at any
time ; that during five-sevenths of the week not more than two-
thirds of the full complement would simulianconsly occupy any room,
and that during the remaining two-sevenths (Saturday and Sunday
nights) the proportion accommodated would be aboul go per cent,

{6} That the mines would le prepared, i so advised by the Society, to
provide means of mechanical ventilation and of warming the incoming
air.

8. I adhere to the opinious expressed in the report of the Medical Society, for
which T was largely responsible.

These opinions were as follows : —

{a) That cubic air-space allowance is, per se, no sufficient gnarantee of
adequate ventilation. The essentinl requirement is adequate ajr-
change.

At the Brussels Congress of Flygiene in 1903, it was resolved in the Industrial
Section that * It is not enough to merely prescribe air-space; it is necessary also to
prescribe a sufficient renewal of afr in the rooms for each person employed.”

(&} That the amount of carbon dioxide (002) present in the air is the best
objective eriterion of the efficiency of air-change, the permissible limit
of CO2z being, according to de Chawmont, 0°6 parts per thousand
volumes of air, and according to Haldane 1°2 parts per 1,000,
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In cotton factories in England the COz limit is "g parts per 1,000

I wish to pot it in formal evidence here that Dr. Whitelegge, H.M. Inspector
of Factories in England, one of the foremost British hiygienists, states officially at page v,
of his report for the yvear Tgo3 that (—

* Arrangements were made for determination of CO2 a8 a measure of the
efficiency of vemtilation in factories and workshops generally.”

Further, Haldane's standard relates to factories. where the personal produetion
alone of U0z per head varies from 1 cubic foot to 179 cubic feet per hour, according
te the violence of the exercise, whereas in sleeping roomnz the production per adult
man is only -7z.

(e) That given a sleeping room of 4000 cubic feet capacity allowing zoo
ctbic feet of air-space with a } square foot air-inlet and § square foot
air-outlet for each person, the amount of O02 in the air at the end
of 8 hours would theoretically be about o067 parts per 1.000 when
bo per cent. of the full complement are simultaneously accommodated,
anil about o-77 per cent. when go per cent. are slecping,

The air in this case iz calcalated to be entering at the rate of about 3°5 feet
per second,

() That if such rooms are in addition provided with a hooded stove with
a feinch flue, and if arownd the flue there is a second tube 12 inches
in diameter with a bell-shaped opening 8 feet from the ground, the
amount of C0z in the air at the end of 8 howrs, assuming the fire to
be burning during that time, will be o064 per 1,000, when 06 per cent,
of the bovs are sleeping, and o-74 per roo0 when go per cent. are
present.

The air in this case enters at the rate of 3°64 cubic feet per second.

This epen stove arrangement is liable to the objection that the reom may be
filled with smoke therefrom owing to gusts of wind.

I therefore consider that it would be better to have a closed stove with a Ge-inch
flue leading direct from it through the roofl, and around this flue a sccond tube, 22
incles in diameter, with a bell-shaped opening 8 feet from the ground. This arrange-
ment is similar to that deviged by M. Flori. of Boulogne, and much used in the ironing
rooms of lanmdries in the North of France,

(¢} That under these conditions the respiratory impurity at its worst is
only shightly over e Chaumont's linnt (06 per 1,000}, and much vnder
Haldane's limit (172 per Tooop, which latter is considered good enough
for workers m English factories ; moreover, it 18 four times less than
what is possible in common lodging-houses which mect modern bye-
laws requirements, and five times less than what is unfortunately per-
mitted in many elementary schoolrooms in winter.

{1 That, theoretically. therefore, the provision of air-change is reasonably
aufficient if zoo cubic feet of mr-space, together with inlet and outlet
area and extraction by heat, be provided as above mdicated.

(2) That whilst the exact arrangement of the required inlet and outlet areas
must be left 1o the Chamber's engineers, the Committee recommends
that, so fat as possible, there be a difference in height of 1o feet between
them ; that there be two G inch by g inch aic-bricks just above floor-
level in both back and front walls of each rooin ; that there b+ a louvre
above the door and along the whole length of the roof ridge.

(k) That there be opening windows of not less than 1-10th of the Roor
space, of which at least one-lalf shall be in the northern wall of the
room, ne widows to be crossed by a bunk i such a way as to inter-
fere with the access of light or air. 1 highly approve of lantern roof-
ridge ventilators as erected at the Langlaagte Deep.

{f) That the bunks be moveable, and that there be a clear space of at least
ome fool between the wall and the nearest =dge of any bunk.

{1} That the floors be impervious,

(k) That as our conclusions as to air-delivery and air-change are, to some
extent, baged upon theoretical considerations, which may in some
poiints require the test of actual trial, it will be advisable to examine
therm in practical application. both in regard to the respiratory impurity
which results, amd the necessity in cold weather for warnming the -
coming air,

Practical Trials.—I desire to press this point on the Commission very strongly
mndeed.
I have no* brief * for the mines, but I feel that the industry on which the Colony
directly or indirectly depends, onsht not to be hampered by restrictions that may be
UANCCEsSATy.
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In zupport of the view which I hold I will quote the latest report of Mr. H. M.
Smith, H.M. Superintendent Inspector of Factories in England - —

* It is clearly shown that by the use of suitable mechanical appliances
it is not ouly possible but casy to secure in gassing-rooms an
atmosphere conforming to a reasonable standard of CO2."

{Roughly speaking, an ordinary gas jet produces as much C0O2 as three men,
and there are hundreds of jets in a gassing-room, )

O the other hand, I have a profound respect for Dir. Turner’s considered opinion
on all Puablic Health matters, amd. as he differs from us, I ask most sirongly that the
matter be settled by practical trial. A compound room should be arranged presenting
the conditions suggested by the Medical Society, and a series of experiments made,
open to the inspection of any one coteerned,

Dr. PorTER, Examined.

(Dr. Sansom.) A report has been issued by the Transvaal Medical Society
as to the amount of air-space per head to be provided in Chinese compounds —
Yes.

I suppose that report will be handed in for the Commission to disguss
in connection with all the compounds —Yes. The matter was specially dealt
with by the Medical Society in regard to the Chinese compounds.

Was the Medical Society requested to draw up such a report by the
Chamber of Mines —Yes, the matter was brought up by a letter from the Presi-
dent of the Chamber of Mines, and a Committee of the Medical ﬁfrtiuly WS
appointed,

Iiid the President of the Chamber of Mines attend a meeting of this Com-
mittee *—Yes; he attended before the Committee,

Did vou go into the matter entirely by yvoursell *—Of course the members
of the Commiltee went into it. [ thought it right to Dr. Turner to acquaing
him at onece with what was being done in the matter, and to let him have par-
ticulars of what was gni.ng aft as the matter pl'l.’:-IIEt‘.'l'lE'd, and he was o l:nﬂugh
to point ouwt several methods of caleulation, and so on, that assisted in bringing
us more into agreement.

(5i Kemdal Franks) Was it the Chamber of Mines that approached
the Medical Society :—Yes. The first I heard about it was in the course of a
conversation with Dr. Trvine in the Municipal Buildings. He asked me some-
thing about eubic air-space, and 1 very briefly stated my views on the matter.

{The Chatrsman.) Do you propose to place the report of the Medical Society
before the Commission as evidence —Yes : as a matter of fact [ believe }-‘U;.I.
have it.

(e Secretary.) Do not these reports vary somewhat ?—I will liand you
in one that is absolutely correct,

(The Chairman.) That report practically gives all the evidence which
we may expect from the Medieal Society *—That is the evidence,

Will there ke any maodifications of this evidence ?—1 don’t think there
will be anvthing very material. There is a suggestion in regard to one detail
that T propose to make, and 1 should like to supplement some of the statements
in the report by further evidence.

Then the evidence we receive from the Society will be supplementary
to the report you are placing before us ?—No, sir, practically the report with
a few supplementary remarks.

It is a theoretical report ?—Yes.

It 15 not based upon practical investigation *—No, there has been no
practical investigation to speak of.

{(Dr. Sansom.) In view of these tests being made, T do not see that there is any
good of our going into the details of this report, and arguing it. We can go
into it afterwards if necessary when we have the results of the experiments. |
was to have taken Dr. Porter over various points, but 1 do not think that would
help us very much ?—I do not think so either. 1 think the whole thing comes
down to facts,

(Sturgeon-General Edge.)) Would it not be as well to ask Dr. Porter whether
he accepts our standards, or whether he has any amendments to them.

—=r
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(The Chairman.) We have already discussed the standard of impurity
that should be allowed, and we should be very glad to hear your views upon that,
I1"L1'II|]]. the amount of COz that should be allowed, taking COz as thn
standard of impurity ?~~Well, in our report we have taken -6 per 1,000 volumes
of air, hot T should like to make one or two remarks about that.  That standard
was fixed by de Chaumont as the result of experiments in barrack-rooms forty
vears ago ;. and, subject, of course, to what General Edge may have to sayabout
it, it appears to me to be obvions that the barrack-rooms then were not what they
arc now. De Chaumont laid down the standard of -6 as the stage at which
the air began to sl ﬂﬂl']':!‘-i‘l.'l'l_'w'. Professor Kenwonod states that in recent
t‘:xiu'Ti['llli'IIl:-i he has never noficed any  offensive  smell uniill  the COz
gets to 8, and he says he doubts whether the organic matter that is exhaled
during respiration has the entirely injurious effect that is so usually attributed
to it.  He definitely states he does mot find this offensive smell until it gets to
8. 1 zhould like further to point out that in cotton factories in England the
percentage of COz that is permitted is o-g parts per 1,000.

(Surgeon-Greneral Edge.) That 15 for the workrooms f—%Yes, and therefore
so much the move applicable to compounds, because in compound sleeping-rooms
viou have people at rest, and the adult man at rest is not believed to exhale more
than 72 cubic feet of CO2 per hour, whereas when he is taking exercise or work-
ing, he may exhale anvthing from 1 cubic foot to 1-9 according to the violence:
of the exercise ; and, if the standard of ‘g parts per 000 is good enongh for a
man who is exhaling 1 to 1°g cubic feet per hour, it is surely good enough for
a man exhaling only -72.

(The Chatrman) In such a room is there no other means of producing
COz, and is it not produced by combustion ?—Yes, it is, but it scems to me that
it all tends to the same conclusion,

Not g-:-;a_i;'l'llv': 1 speak under correction *—Some materials wall ]}rﬂ{]u:;e it.
For instance, in the gassing-rooms of cotton factories in the north of England
vou will get a good deal of COz produced from combustion.

Then that would not be exactly fair, becaunse I understand that you
simply take the amount of CO2 as an indication of the amount of respiratory
impurity, and therefore if there is another source of COz you are not getting
a true indication of the respiratory impurity ?—That is 20, but Dr. Whitelegge,
H.M. Chief Inspector of Factories, who is one of the very first authoritics on
hygiene, considers, even with that additional source of CO2, that the standard
is sufficient. Now in the compounds, you will not have any additional source
of COz except the fire.

(Dr. Turner) When you speak about 6 of C0O2, do you mean total or

respiratory ?—Total.
[ would peint out to yvou that in these English workrooms there are other

sonrces of COz ?—In some of them,

In mest of them. A great many varieties of goods produce €02 2—I
think a great many do not.

COz from such sonrees does not prove the air iz vitiated, because it is not
the amount of 002 that is the trouble, but the CO2z is only taken as an indication
of something ¢lse ?—Quite so.

A great many of the or dinary compound huts have a coal stove open at
the top, and about two feet above that a hood placed to collect the fumes;
but any draught bBlows the C2 from the stove into the room ?—I1 have I:it:’ﬂt
with that m mv report,

There 12 alzo another greatl risk. You may noi mll}' have COz prﬂdlll:l:ﬂ_
but alza CO ?—I have soggested that they should have the form of stove used
in lanndries in the North of France. [t was invented by M. Flori, of Boulogne,
and what the Medical Society has suggested is a very slight modification of his
arrangement,

(D, Troine) Tt was precisely becanse of the risk of CO that we urged
the :ldﬁ[}lil‘:l'l of closed stoves,

{The Witness.) What T do suggest as a modification of the recommenda-
tion of the Commatiee is this,  (Here Dr. Porter made a rough sketch to illustrate
his meaning, showing a closed stove, with a G-inch flue, and around the flue a
second tube, 12 inches in diameter, with a bell-shaped opening 8 feet from the
ground.) We have calculated that in using this, the amount of COz in the air
at the end of 8 hours would be <64 per 1,000 when 66 per cent. of the boys are
sleeping, and -74 per 1,000 when go per cent. are present.
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(The Chairman.) This would not involve any great expenditure ?—No, sir.

(Dr. Froine.) These are the conditions Dr. Macaulay and [ insisted on.

{The Wiiness.) This kind of stove is commented upon very faveurably
in the report of Dr. Whitelegge.

{I’_ﬁs Chairman.) Then with these stoves we need not take any other
sonrces whatever of COz into consideration >—I think there will be no other
material sources, sir,

(D, Sansom.) Then what standard are we to accept #—1 think the Medical
Society is prepared to go as loww as 6, but at the same time I think that very
low and unnecessarily strict.  You know that Haldane fixes the standard at 1-2

(The Chairman) That seems very high *—In 1goz Haldane recommended
that the standard should be 1.0, and I have incorporated that in the Municipal
bye-laws.  With regard to '.1rt*.|un"--h:~:1=~ where, as far as 1 know, there is no
particular generation of COz2, the Society of Medical Officers of Health have
accepted g per 1,000

(Surgeon-General Fdge) The Royal Tuberculosis Commission in January
last recommended Haldane's standard being reduced. even below -6 for dormi-
kories *—1 was not aware of that.

(Sir Kendal Franks) (M course the conditions out here are very different
from the conditions at Home *—I should hike 1o pomt ol that the u:lmhlmn:-:
under which many of these compounds exist are semi-rural, if not rural ; and
Haldane and others have shown that the normal amount of CO2 in country air
is * 3 apart from vegetation (and there is very little of that kind of thing about
these compounds).

(Dr. Turner) Haldane's average goes a little over 3.

(The Chatrman.) Do you think we would be safe to avcept de Chaumont's
nrirﬁin i stapdard of -6 7—Well, -6 i1s what the Medical Society has worked on
in its report, but, personally, I think it unnecessarily low, and I am strengthened
in that belief by what Professor Kenwood states, n |.m-.'|'lr that he did not notice
this offensive smell until he got to -8, whilst de Chaumont has not given any
reason for fixing the standard at -6, except the recognition of smell at that point.
There is one other point 1 would like to make. On Sunday last 1 had an oppor-
tunity of going over the Van Eyn compounds. 1 believe we went without
notice to anvone (except to secure permits when we got there), and the rooms
occupied by the Chinese are far cleaner and in better order than in any Kaffir
compounds [ have seen on the Rand, and [ have seen all the mines within the
Municipal area.

{Sir Kendal Franks) We want to be perfectly fair to all sides, so do
yvou consider 6 per [oo0 to be an unfair standavd *—I think it is an
excoedingly strict limiat, and [ think it will be very hard for any one 1o addoce
any good solid reason in support of it.  Even the originator only stated that he
noticed the offensive smell when -6 of CO2 was reached, whilst we have Pro-
fessor Kenwood dealing recently with the ordinary conditions of life, and he
says he does not smell the air until the COz gets to 8.

(Dr. Turner.) People’s power of judging smells differ very much indeed ?
—(Dr. Porler.) Dr. Irvine points out that that cuts both ways. [ have had the
privilege of being a pupil of Professor Kenwood and of knowing him very well
indeed, and I think s =ense of smell is as keen as his intellect, and Vou cannot
say much more.

(Sir Kendad Franks) What would vou consider a fair limit to I:I,_T,,-' down
as a standard of impurity in these compounds ?—1 should think -8 per 1,000 is a
fair and sufficiently strict limit. On the other hand, I think 1 would be quite
justified in asking for the limit that is recognised in factories in England, because
[ contend that what s good enough for our people in England is good enough
for the Chinese. T feel that very strongly. 1 have spent a great deal of my time
in inspecting factories and workshops in England, and [ think that if & man
like Dr. Whitelegge, who is one of the leading British  hygienists, considers
that g per 1,000 is sufhcient for thousands of workers committed to his official
charge, then [ am guite satisfied that it is sufficient for the Chinese. At the
same time I think -8 per 1,000 would be fair,

(Dr. Sansem.) OfF course, if vou make the standard -g pPer 1,000 it
makes an enormous difference ?—Yes,

, As it stands at present it means an enormous change in the air ?—That
i5 s0.
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If we raise our CO2 standard the amount of air change we require is very
much less ?—Yes.

(D, Traine) That is one reason why we wanted to introduce these struc-
tural alterations. becanse Dr. Turner's main uhjcctim'l, 1 f:m{'}"_ was that these
conditions would render life in these houses practically intolerable, on account
of the frequency of air change,

l{ﬂ: Sansem.) 1 think the frequency of air change works out at 12 times
per hour *—No, gf times—I1 am speaking of the Medie: al Society’s report.

HJ‘!'. Turner.) 1f you take the Medical Society’s figures the change was
in some instances 12

(The Chatrman) You think the only evidence to be adduced as the reason
why -6 per 1,000 should be adopted is that of smell ?—VYes, sir, T have examined
all the text-books on hygiene and 1 have not wLﬂl any other reason given ; if
you read de Chauwmont he gives ns his reasons, * becanse the air beging to smell
nppn*:ﬁiﬂ- and offenisive i barrack-rooms at 6.

Is there mo other evidence —Not to my knowledge. [ should be glad
to know it. [ do not say there i= no other reason, but T have been unable to
finc it.

(Dy. Twrner.) We should take respiratory impurity as our 5t1111.d:|.rd and
not the {ofal CO2, because some days we may have even less than -3 per 1,000,
and on other dayvs considerably more, and when we make our ewpnrlmenti. they
should be made with the inside and outside air ?—I quite agree, sin

The Chairman here quoted from Notter & Firth's * Hygiene,” as follows
{p. 207) :—

*Omn this basiz (the high standard of Carneclley, Haldane, and Anderson)
the hourly need of fresh air in dwellings would not exceed 1,500 cubic feet
per head, and in schools be but 5350 cvbic feet. Experience, so far, has not
justificd the general acceptance of those low standard allowances of fresh air
per hour,™

(The Wiiness.) That is merely a pious expression of opinion, and he does
not produce an atom of evidence to justify 1it.  He says experience has proved it,
but he gives nothing in support of the statement.

(Dr. Turner.) 1 rather fancy there was an experiment on a large scale in
barracks.

(Surgeon-Gencral Edge) We have, of course, fought for yvears to get up
the standard for barnacks. and it i1s only recently that we got it fixed. A matter
that has influenced me very much in sticking up for the -6 standard, is the occu-
pation of these miners. They are spending the whole of their r.l.n"- in a vitiated
atmosphere down below, nm!t!l.ujl. want a little bit better air when they come above,
[ urge that they reguire better air than soldiers. Their employment cannot be
called a healthy one, in fact, judging from statistics, it appears to be very un-
healthy.

(The Chairman.) Do the statistics show any great difference in the death
rate between one compound and another ¥

(Dy. Trvine.) Yes, they vary very greatly, and that is part of the question
we are investigating.

(The Chairman.) Dr. Moir suggests that if *g per 1,000 is the standard
for factorics in England where the outside air is usually -4, our standard should
be -8, since the outside air is -3.

1Sir Kenda! Franks.) To avoid confusion, we should stick 1o Dr. Turner’s
sugpestion about respiratory impurity as distinguished from total amount of
COz in the air *<That is so, sir. 1 may say that the Medical Society took -6
as their basis, and If necessary are prepared to accept it, but speaking for myself
{and 1 know one or two others who agree with me), T consider that 6 per 1,000
is unnecessarily strict, and that the grounds on which it was fixed by De
Chanmont do not now obtain.  Unless, therefore, there is shown to be good
reason [or the adoption of 6, apart from that of smell (which is inconclusive),
I see no reason why -8 should not be adopted. In any case, under our worst
conditions we expeet to  get very little above -6, and 1 do wish to accen-
tuate this, that what is good for owr own people in England s good enough for
these Chinese. T mean that what is recognised to be good enough for factory-
workers by an expert like Dr. Whitelegge (who was specially selected on account
of lns knowledge of hvgiene for the post of Chief Inspector of Factories in Eng-
land) is good enough for Chinese ; any health pronouncement he makes is entitled
to the greatest respect and consideration; and what he considers sufficient
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there, ought to be good enough here. Personally, 1 must claim to speak with
some authority on this subject, as 1 have Iived i a manafacturing town for o
Vears ; and [ do not see that there iz any risk of a greater production of CO2
here than in most rooms inhabited by human beings.

(Dr. Turner) 1 don't think you quite see my point ; yvou may have a
room in a factory where a man is turning a crank and he is gn:imﬂgr off more Clz
than he would if at rest, and, therefore, vou are obliged to accept a higher limit
in a factory where a man is exerting himself, than yvou are for a room where a
man is sleeping guietly, and where he ought to be building up his system. Yon
cannot apply limits laid down for factones to dwelling-houses *—1 should like
to read to vou again what the Superintendent of Factories in England savs in
a report which has just come to hand by this mail, wiz.: * It is clearly shown
that by the use of suitable mechanical .!pph inees it is not only possible but easy
to secure in ;.1-~-.mg rooms an atmosphere conforming to a reasonable standard
of CO2." and =0 in view of the experience that has been gamed in England T do
not see that there & or should be any insurmouniahble dilﬁt‘u]t}' n F-t:li'rpl}'i]]n
mechanicatly the necessary amount of air to allow 200 cubic feet of air-space
to each native : moreover, I want to accentuate this that the Chairman of the
Chamber of Mines made the statement definitely and specifically on beball of
the mines that he was prepared to do anything m the way of me chanical ventila-
tion and of warming the incoming air that the Medical Soci iety might think
right. He could not have made the statement more explicitly, and he made
it without the slightest reservation. The ﬂl'll:i.-' persons connected with the mimes
I have spoken to on this subject are My, Harry Johns and Mr. Denny. | wanted
to find out from them a metliod of calculating friction of air in tubes. [t is a
very difficull question, and these mining engineers have to do with it Incidentally
they told me, that it would be quite easy, and comparatively inexpensive, to
provide, if necessary, mechanieal means of injection of a supply of air and also
of warming the air. In the Blue Book :tlrt‘.zldj.’ referred to the 5L1p11l"|!'ttlr|u||:nt
Inspector for Dangerons Trades makes the statement 1 have already read about
gassing-rooms.  An ordinary gas jet produces roughly as much COz as three
men, and in a gassing-room of a cotton-mill small gas-jets are there by hundreds,
if not by thousands.

(D¥. Turner) There it is distincily stated that he limits that standard
to a gassing-room ?—Yes, but if it is possible by ventilation to remove the COz
it is alzso possible to remove other impurities,

But the COz produced there iz principally provided by the gas, and that
is not a question of gencral ventilation at all,

(Sir Kendal Franks) But surely it is as easy to remove COz, no matter
wlhat its source mav be, and it onght to be easier still te do it in a room without
any gas-jets at all.

(Dr. Turner.) Wo, sir. The number of times you hawve to change the
air ereates a fearful dravght, and the people naturally ub]cct to it.

(Sir Kendal Franks) There must be a dﬁught in a gassing-room.

(. Turner.) Oh, yes, vou can ventilate any room with a hurricane through
it, if the people can only stand it.

(Dr. Sanzenr.) That is the point of the whole thing. If the COz were
kept down to -6 per 1000, you mnst create a tiresome dranght, but if it is -8
or g you possibly might be able 1o change the air without a draught. That
is why T think it is necessary for us to say that -6 is a very strict standard and
that we might allow a little more.  If we are to stick to -6 then the whole question
requires very careful consideration indeed.

(Sir Kendal Franks)) Does the ventilation of a gassing-room imply a
hurricane going through the room ?—Na. 1 quite agree with what Dr. Sansom
hias said about the standard to be fixed, and again I record my opinion that -8
is a reasonable one. I may say that under the conditions we have laid down,
and which are to be subjected to practical tests, the air is caleulated to be entering
at the rate of 3°5 lincar feet per second in one case. and 364 feet per second
in the other. Now the agreeable rate for air to come in at varies from 2} to 3 feet
per second. When it is possible to warm the air, you can get it in at a very
much faster rate (up to 4 or 5 feet per second) witheut injurious results.

(The Chairman.) Is it proposed to warm the air here *—Yes, if the opinion
15 expressed that it is desirable : the engineers have told me that it is a com-
paratively easy thing to warm the air. There is one other point T should like
ta refer to, and that is the question of adding moisture to the air coming in.  OF
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course, if that s considered a necessity 1t can be -.‘rLsilg.' clone I:}:,-' ]mtting tins on
the stove, but 1T want to point out that ene of the best practical authorities on
ventilation, namely., Mr. Thomas, F.L.C., who has recently published a mest
excellent Imuk on ** The Ventilation of Churches and Public Buildings,” says
definitely, ** no unpleasant feclings are experienced in air heated over hot water
]:!:I|:h|.- which do not exceed 150 deg. F.. and frem pr ofessional expe rience I have
no hesitation in stating that the addition of moisture need not be a matter of
anxiety.”  He (urther stales as a result of a great number of experiments in con-
nection with large buildings that it is never necessary to warm the incoming
air unless it is below 45 deg. F.

It is considerably below that here in winter 7—Yes; it may be necessary,
and probably will be necessary, to warm the an ;. and the Chamber of Mines, as
I understand, quite anticip ates that |]lh{1||ll|lt:,.

(Dr. Sansom.) May 1 just ask a question about one point in the report ?
You assume that it will be necessary to change the air pretty rapidly >—Yes, it
is caleulated at g} times per hour with the air coming in at 31 feet per second.

You do not propose that all the air coming in should be warmed, and you
propose that a good deal should be natural ventilation ?—Yes, that will come
in in any case.

You say there will be a fairly constant difference of 10 deg. between the
inside and the outside air. Do yon think that that could be possibly kept up, because
it makez a great difference in the caleulation —Of course it does. [ think it
i= fair, and if Dr. Turner does not mind my stating it, and if 1 reproduce correctly
my remembrance of what he said, T think he acoepted that as |)-|.:i‘||':|.]r5 open to
further copsideration, buat on the whele a e workable basiz for calculation.

(Dr. Turner.) 1 am perfectly certain that during a great part of the year
vou won't get it. Youn did not get it on every night on which youn made your
preliminary experiments ?>—That was in some of the places: in others we got
much more, At the Crown Decp, for instance, we got much more. At another
we got about o, and in another 5 omly. This question depends on a
rather intricate calenlation, and 1 'Inu- not attempted it, but the exact amount
of heat imparted to the air by the human body can be caleulated out. The
number of calorics produnced by the human body i1s known, and, knowing
that, it is quite possible for an expert physicist to calenlate what the addition
of heat to the air will be. (See A ppendiz 1.)

(Dr. Sanson.) The point is, whether that difference with this change of
air vou recommend is likely to be maintained ?—1I think it will be maintained.
(M course if the Medical Committee finds that our theoretical views do not work
out in practice, they will probably recommend certain definite mechanical means
of ventilation, and these will be absolutely under the control of the people i
charge of the compounds who can send in as much air as they like. We have
recognised that there is a theoretical aspect to the concluzions we have come, and
we have asked vou to put our expressions of theoretical opinion to the test of
actual practice. After these rxiu-rimrmﬁ have been made I presuwme 1 may
have the privilege of being re-called if T so desire.

(Dr. Turner.) Exaetly., 1 have a lot of questions [ am poing to ask you
on these experiments.

(The Chairman.) We are very much obliged to vou.

Dr. MacavpLay.

Dr. Macaulay was called and examined.

{The Chasrnan.) What are yvour qualifications >—1 am a Master of Arts
and Bachelor of Medicine of Edinburgh University.

You have had a ];{r;;r:. rxpjricimr ol the wnrl:illg of these mmpnunds,
and we are anxious to know in what way yvou find you can control the natives
i1t regard o their preventing ventilation I_n bt[}pping up ithe holes with their
clothes and blankets, etc. Do vou find any difficulty in preventing that ?—
We do find a diflic ulty with the South African native in that respect, but I make
it a point on my mines that the compound manager instructs the police both
night and day to periodically visit the rooms and remove these obstructions,

Have vou got any regulations as to where they place their clothing ?—
They seem to hang it up over their beds, thus making the air they breathe very
impure indeed.
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| B you il all.:;tl:ling Lo prevent that ?—We try o do it, and 1 1|1'Eg|:l say
that when we went last Sunday to the Chinese compound at Van Ryn, we found
that the Chinese were very el more !i{!}‘ i their habits, and there was none
of this heterogeneous collection of clothes, The clothes were folded up and
the rooms were quite clean and tidy.

Can you tell us whether in any of the compounds they are compelled to
put their clothes in any place other than hanging round their beds. I3 there
any provision of lockers ?<—There is no provision of anything of that sort to
my knowledge.

I= it not the case that they provide lockers in the Kimberley componnds ?
—T have never been there.

(Srrgeon=-Crenterad Edee.) 1 fancy the reason the clothes are under control
at Kimberley is to have them searched in case any diamonds are concealed. 1 do
not think it is on hygienie grounds 1 think that now that the mines issue
proper clothing to the natives on their ammival here, the matter to which you
refer will be VEery mucle more 1'4|:-'-'I]jl.' Ill'ﬂ.m‘l.gl.'tl.

(The Chatrman) Do you not think it objectionable that they should
have their clothing hanging round their beds *—I do not know how it can be
obviated,

(Sir Kendal Franks.) In looking at these componnds we have been very much
struck to see in almost every (Inrmitnry the way in which 1t was iiilllllimu‘.tl
off by these blankets.

(Dr. Irvine.) The reasom is that the night-shift boys who sleep in the
huts in the day-time, cannot sleep in the hght, and they purposely darken their
bunks so that they mav sleep i the dark.

(The Witnessy We have recommended, and the Chamber of Mines have
practically agreed to, and the Government, I think, is insisting on. the provision
of change-houses at the headgears =o that the dirty clothes of the natives will
not be carried to the dormitories.

(Dr. Sansopt.) The difficulty is, that many of the natives will not leave
their clothes in these change-honses, being alraid of having them stolen.  They
won't leave them, and [ should be glad to hear how the difficulty can be met *—
I think a little gentle compulsion would meet the difficulty.  There is always
H l]il'l']cu!l;!.' mn I;mi,ni]lg the native, but he is ﬂ.]!‘."-":!_"l.-':—'i amepalbile to diﬁl"iplinu.

(The Chatrman.) Do vou think such i recommendation can be carried
out #—1 think so.

(Sir Kendal Franks)) In these proposed mew dormitories do vou think
yvou would be able to prevent the natives or Climese undoing all the good vou
do by Llocking np the holes with their blankets ¥ —That is a matter for the mine
police.

You think it is quite possible *—1 think so.

(Dr. Frivme) The particular form of ventilation they object to is the
eave-ventilation, coming from just over the top of the wall, becanse where bunks
are arranged in two tiers, that comes disagreeably near the top bunk, but I do
not think they would attempt to close louvres over the door, or roof ventilation,

(Surgeon-General Edge) You will be responsible under these new rules
for the ventilation being kept up ?—The compound managers will,

But I suppose the mine medical officers will be responsible for seeing it
carried out *—VYes.

(Str Kendal Franks) When all these things are done, it will be necessary
to introduce legisiation giving power to enforce these things *—Very possibly.

{(Idr. Porter.) May 1 point out the procedure adopted under the Factories
and Workshops Act in England ?

(The Chatrman.) We shall be mueh obliged,

(Dr. Porler.) An Inspector goes round and takes samples of the
air from different parts of the room, and either on the spot, or sub-
sequently at his convenience, he analyzes this air, and if it i= found to
exceed the legal limit of respiratory impurity proccedings are  then
taken. 1 may say as regards the mines that an arrangement has
been arrived at whereby the Mining Inspectors attend to sanitary matters,
with the Sanitary Inspector of the Municipality as amicus enrfe, and if the con-
ditions are found to be unsatisfactory, action is to be instituted by the Mines
Department, who have arranged as regards mines within the Municipality to
call in the Medical Officer of Health of Johannesburg or one of his subordinates,
That has been arranged with the complete concurrence of the Mines Department
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and the Municipality. It is proposed to extend that to all the mines along the
reel according o the memorandum drawn up by the Assistant Colonial Sceere-
tary. There is one other matter I should like to refer to, and that is the question
of roof ventilation. 1 would like to inform the Commission, that 1 saw what
strick me as ]Jl‘lll'l‘l{ an {'?{ﬂ‘{'dingl}' pond form of combined window and ventilator
at the Langlaagte Deep. It is what is called the lantern roof-ridge ventilator.
[t is like a long low small house on top of the roof, the sides of the house being
windows which open.  The allernate sections of the sides of those ventilators
are made of wire-gauze of large mesh, the ganze being open, and the window
space equal to not less than one-tenth of the floor space.  Ventilation of that
kind cannot be interfered with, 1 wounld like to suggest that form of ventilation
for the consideration of the Commission. 1 believe there are some also on Dr.
Macaulay’s mines. T may say that we lave them at the Smalipox Ward at
Rietfontein Lazaretto, and it is most excellently ventilated.

(Fhe Chaorman.) Have voun made any recommendation, or do vou make
any recommendation as to the material uwsed for the bunks *—(Dr. Macawlay.)
We have definitely recommended iron frames and movable wooden bunks.

You did not recommend the spring-mattresses ?—We went into the
question very carefully with onr compound managers, when drawing up our
report more than a vear ago, and we discovered that the natives had a distinet
objection to the spring bed. They prefer hard planks, and that is why we re-
commended movable wooden bunks,

Do you think it is as cleanly >—There iz a plentiful supply of water in all
the compounds, and they can be taken out and hezed. ;

You clo not find any trouble from vermin ?—We have not in the compounds.
where these have been put up.

The Commission thereafter adjourned for four weelks,

JAMES MOIR, © ADAM JAMESON,
Secrelary. Chairman.

COLOURED LABOUR COMPOUND COMMISSION.

THIRD DAY'S SITTING.

Johannesherg, Seplember 200k, 1G04,

FRESENT :

Dr. Jauesox (Chairman), | Surgeon-General Epce,
Sir KexpaL Fraxgs, | Dr. TURNER.
Dir. Sapsom,

|
Dr. Motr {Secrefary).

The minutes of last meeting, as circulated to members, were approved..

The Secretary read the minutes of the meetings of the Chamber of Mines
Ventilation Sub-Committee, which le attended on behalf of the Commission,
and also a resume of the proceedings of the analytical committee appointed to
carry out the practical experiments and analyses. Tables showing the average
daily results of these analyses were circulated among the members.

" A letter from Dr. Porter was submitted and taken as read. (See
Appendix I.) _ :

Some informal conversation took place before the public meeting of the
Commission. The Chairman informed Surgeon-General Edge that the Com-
mission was appointed by Hiz Excellency the Lieutenant-Governor on account
of a disagreement between the anthorities : that Dr. Turner was of opinion that
200 cubic feet of air-space, as suggested by the Medical Society, was insufficient
per person, and had so advised His Excellency ; hence it was necessary to hold
a Commission of enguiry to ascertain whether that was so or not.

The public sitting then commenced.
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Mr. Joux Ricuarp Wirriams was called and examined. Minunies of
Evidenee.
(The Chadrman.) T understand you have been in charge of these experiments ! Mr,

—I was asked to superintend the necessary sampling and analyses of the air of J.R. Williame.
the wvarious compounds, and I have a statement here to put before yveu with a0 S;_‘LBM.
the results of analyses of about 115 samples of air in the compounds with 24 sam- .
ples taken almost simultaneously on the outside of the compounds.

The witness handed in the statement (see Appendix B.).

(The Chairman.] Yon are consulting chemist for Messrs, Eckstein and
Co. ?—I am consulting chemist and metallurgist to Messrs, . Eckstein and Co.,
and also to several other mines on the Rand, including the Rand Mines, Limited.

(Dy. Turner.) Have you got the details of the analyses of which this table
shows the average results >—1 have brought one copv, w ‘hich 1 have handed i in,
covering all the analyses and the conditions under which they were taken.

{Dr. Turner.) Are these samples all taken from the same hat —1I think in each
case the huts are specified, because wsually we were working on three hats, one
having 66 per cent, of the complement, and the next go per cent.. and the other
100 per cent., but we found a great deal of difficulty in keeping a fixed percent-
age of boys in. We would find 2 room intended to coniain 66 per cent. with actually
72 per cent. because the boys like to sleep with their friends, but we noted the
numbers in the hots exactly as the boys came out and in during the night.

(Dr. Turner) But in this table there seems to have been only one hut
taken ?—No, vou have three huls given as well as the outside air,

(Dr. Turner.) Bul how are we to know which of those samples belong to
the different huts ?—(The witness explained his statistics to Dr. Turner.)

(Dr. Turner.) Tt will be impossible, Mr. Chairman, to question Mr. Williams
as 1o these details until we have had an opportunity of studying the individual
ﬁkumq I understand that the first two |mllhmh of thizs table* were taken by
the same men, whilst the third portion was taken previously ?—The third portion,
which refers to the Glen Deep, was taken before the Commission was appointed,
and was only secured for the mformation of the Rand Mines, Limited, who
wanted to ascertain what the condition of the ventilation of the huts really
was, and it was added to this table by special request of some medical members
of the Ventilation Sub-Committee of the Chamber of Mines.

Then this second fgure of o-8 in these supplementary fgures is correct ?
Yes,

(Dr. Sansom ) Was the full complement of bovs :al’wt‘.i;all}' arranged 7—I was
requested each time to get the full oo per cent. The rooms there had 4,200
cubic feet of aw-space, i which we put 21 bovs, making up the 100 per cent.
without counting the police and the samplers who were there all hours of the
night. In the first place [ was practically in the compound the whole night,

S0 these boys were specially kept in for the whole time ?—Yes; and [
might say that it is very much easier to keep Kaffirs in the huts than the Chinese,

(Dr. Turner) There are four samples given here. Can vou tell me
whether they are from four different hats ?—There are four different nights
given.

But were the samples taken from the same huts *—Yes, excepting the
last case, m which you will see there were two huts,

Shall we have these detailed fgures given us *—Certainly.

{Dr. Sansom.) We have got these four supplementary tests, and can you
tell me whether exactly the same system was adopted in vour own tests as was
adopted in these two other tests ?—Yes, with the exception that possibly we might
have used more stringent methods of getting at the last trace of carbon dioxide,
inasmuch as, after a !urge amount of experimental work, we found out a method
by which we could possibly get the maximum amonnt of carbon dioxide. [ think
that if these analyses were taken fairly by any board of analysts in the world
they would admit the fact that the figures given as to the amount of carbon
-dioxide are slightly higher than the amount the samples really contain. My
reason for stating so is that we know that during titeation there is a small vitiation
of the sample. 1 may say that all the figures err on the side of safety.

The reason why I ask is because we have these three sets of results in front
of us, and I wanted to know whethef they might be taken as comparable *—
Quite 50,

* The Table foferrod to is that givieg the averuee daify soaulta { Appendix 1),
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{(Dr. Turner,) Can you give us any cxplanation of the fact that two samples
of the supplementary tests are nearly double the average *—Well, it is rather
unfortunate that during that night we took no outside samples, because, had we
taken outside air samples the difference might be explained. Some time ago I
was on another mine taking samples. and [ found as high as .75 in the outside
air. It was easily explainable, becawse there was a chlorination plant working
next door, having two stacks, which would give off a large amount of carbon
dioxide, and also o large amount of 50z, which would react in the same manner
as C0z, These last three tests were pul in by special request, but intheir case
samples of outside air were not taken.

I notice the outside aw i very fawly constant, and only varies from
‘3 to 38 ' —We have had some cases in which the variations are considerably
greater, but unfortunately not during the work of the Commission, although
there 15 an abundance of authority in Europe to tell vou that you will get up to-
7 and 12 per 10,000 on a fogey night, which would very materially affect a sample
of that kind. It is very unfortunate that these last samples only showed the
purity of the air to a certain extent, because samplez of the outside air were not
taken,

{5ir Kendal Franks)) You are speaking of the supplementary tests given
at the foot of this statement *—Yes,

(. Bansem) [ believe that when senes 1 oand 2 were done Vi
had special arrangements at the door-ways ?—In all the samples except-
ing the supplementary tests a  special  storm-door was put on  as
requested, and  while  speaking of that T would like to draw the
Commission’s attention to the first set of samples where, instead of having
ordinary ventilation, there was a louvre over the door with a hood over the stove-
pipe which accounts for the very high results obtained on the first day. T
wis j-lig]'ltlj.' at a loss to account for this, but on gﬂillg o the same hut the
following day when we were not sampling, 1 took an anemometer with me, and
found that the air was going divectly from the louvre to the hood over the stove-
pipes in such a manmer as to cause short-circuiting of the general ventilation,
which is proved by the fact that two samples taken almost simultaneously in the
same room varied from o g7 to 2-14. On the next night, when sampling, the only
alteration in the set of conditions was that the hood over the stove-pipe was
lowered 20 as not to be more than five feet from the ground. which stopped the
short-cirewiting. We also proved that the gratings, instead of a louvre, over the:
roof are a distinet disadvantage, and became very deleterions to ventilation,
for thiz reazon. that the grating acted as an imfake, thus only circulating the air
in the upper part of the hut. I therelore consider that the lirst set of samples
should have been left out of the list, because the very same room, with small
modifications, taken again on the rzth September, gave exeellent results.
[t was then ;-'.u;u,;v.-:tml to me that it mighl Iy th-.‘mgm that the lood was causing'
ton much ventilation at one point, In the last set of samples T went purposely
to the compound in the morning and prevented any hires being lit, and the result,
therelore, shows what could reasonably be expected in the summer when there
are no fires in the ts. 1 would like, however, to point out from 24 years' ex-
perience of the Kaffir, that o would not find these conditions i the summer,
because the Kaffic will then sleep in the vard, and the doors and windows woul:l
be left open.

{Dr. Turmer.) 1 gather, then, from yvour remarks that this very high sample
was due to the fact that there was a direct dravght of air from the louvre right
up to the hood >—That i3 so. [t was an experimental hut, which had never before
been treied in this country. [t was recommended for the test, so we gave the
result of the m]:t]jﬁ:ﬂa fromm those |i:a|'li{‘1|h1r hats.

And after that yvou modified the conditions by lowering the hood to within
five feet of the ground *—Yes, we made the hood telescopic, and brought it down
lower s0 as not to excecd Bve feet from the ground, placing it just midway between
the two tiers of bunks.

And that condition was maintained after the first sampling right up to
the end {(—Yes.

So that when later on vou got -78, the same conditions prevailed as in
the sample in which you got -qr and - 56 of COz /—Yes, except that in the case
of g1, giving a difference between the outside air of -38 it was blowins a perfect
hurricane, and on that night 1 particularly raised a very strong objection to that
grating being put in the place of a lowvre, because it was not ordinary ventilation.
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In the second et of samples we worked throughout with the louvre, but in some 'I:'"'I.F“ of
eases with, and in other cascs without, the hood over the fire. 1 believe that hood ' —oree
over the fire to be a very valuable means of ventilation, but in the second lot of M.
samples (selected huts of the Rand Mines type) the ordinary louvre was used o 8 Williams.
in place of the grating. In some cases the fire had gone out, and in the last three 29 gep. 1904,
taken at the Village Deep there were no fires burning at all, so as to get at a set
of conditions which we could reasonably expect to get on a summer’s night.
{Dr. Sansom.) Have you been taking temperatures for any length of time
up here I have them all recorded, but I could not possibly commit them to
MEmory.
No, I do not expect that, but T think there is a difference here in degrees
F. averaging eight and nine. You will notice you have ten, eleven, siv, one,
seven, mine, and so forth. Is that about what you would take to be the normal
difference, f.e., eight or nine ?—I should say that would depend entirely upon
the amount of fire the boys have in their rooms. Supposing vou have an outside
temperature of 44°, and vou go into two huts, finding one with a fire and another
with two fires, it would make a serious difference in the temperature, but in an
ordinary way the difference with a fire burning in the winter would be between
nine and eleven degrees F. 1 am speaking now of my experience gained during
the last few months, when [ have devoted a large amount of time and work to
Kaffir and Chinese compounds.
You say that on the rzth September there were no fires burning ?—There
were no fires, but there was a strong wind. That night, T may say, we decided
we ought to have the same room taken without any fires burning ; nevertheless,
even during that night we found the hood over the stove proved a very good means
of ventilation for the lower strata of the room. Unfortunately the velocity is
not given in this table.
(The Secretary.) It was something like 4oo feet per minute, I think.

(Dr. Turner.) At the bottom of the first series I notice you have * very
bright fires, slight breeze ™ 2—Well, in that particular caze vou may have a very
bright fire burning a certain part of the time, and then a poor fire, and finally
the fire burnt out.

(Dr. Sansom.) In the one case you have i very bright fire, 5lig|!'|l, breeme,
and in the other * fire poor; finally out; slight breeze,”” and vet both give a
difference of ten ?—I think that may have been due to the fact that the boys had
a very good fire before we started sampling. On one night Dr. Irvine and Dr.
Macaulay went with me, and we found the bovs had two fires burning, and
it would take some time to get the air to cool down.

[ you think it would take a long time in these huts ?—1I think so.

(Ir. Sansom.) You see here we have bright fires and warm weather with
the difference of 10 degrees, whereas further down you have no fire with a fair
breeze outside, and the difference is only six degrees ?—Of course a lot of this
can be accounted for by the condition in which the native would like his room.
In nearly all these modern compounds there are at least two windows about the
same height as the ones in this room, and sometimes you will find the boys open
both of these windows, and with a fire burning you would not have any great
difference in the temperature of the room.

(Dr. Turner.) T thought all the windows were shut *—I always gave in-
structions that they were never to interfere with the boys, and never to open or
close the windows at our request. In some cases there iz a fanlight above, and
we never by my knowledge had one of these windows opened or closed. The ex-
periments were done under normal conditions right through. For example,
we made a point of getting 66 per cent. in the room, and we usually got more,
but we never interfered with them.

(The Chairman.) You see the closing of the windows accounts for a great
difference in the analyses. [ see that in one case there was 88 per cent. of the
number of boys in the building, and the average of Cz was 54, which was one
of the best analyses, but still one of the highest percentages while the fire was poor
and the weather was cold. Was that due to the windows being open ?—I should
say it might be due to the fact that it was a very eold night, which in the ordin-
ary way assists ventilation. The boys would have the fires burning, and you
would therefore get matural ventilation.

(Dr. Turner) But you distinctly state that the fire was poor ?—VYes, but
of course you take the average. You might have a very good fire at eleven o'clock,
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and a very poor fire at one o'clock in the moming, and you take the average.
There might be a very good fire burning from six o'clock to midnight, and then
a poor fire, and we took the AVErape durillg the time we were Hmp»]'ing,

(Sir Kendal Franks.) You mean it may have been a good fire up to the time
you were sampling ?—Yes ; after that the boys would go to sleep, and in the
:erln.ln Wy no hm. gets up to add more fuel to the hire once 1.||||_,:|,r ane .jg,'l-ecp

(The Chairman.) You think then that that very good result was due to
the fire burning on the whole more briskly *—Yes, and also due to the fact that
louvres had been substituted for gratings on the roof, and the height of the hood
had 't]:u,';*n modified in this particular case. 1 am referring to the Village Deep
samples.

(D, Turner.) 1 presume we will have the figures in detail 7—With pleasure.
I should like to promise them for tomorrow afterncon, but 1 hardly think they
will be completed until the following morning.

(Surgeon-Creneral Edge.) At what level were the samples taken ?

(The Secretary.) Just on a level with the upper tier of bunks. You might
explain, Mr. Williams, where the samples were taken ?—Certainly. I you can
imzigimr this table before us as I}u:ing HY ﬂm:im:.-n of a hut, the bunks of the bojrﬁ-
are placed along the head and foot of the table, with the stove in the centre
of the table. The samples were taken about two feet away from the bunks,
between the bunks and the stove. In the case of the Chinese, they usually
turn their heads to the outside of the bunks, while the Kaffirz sleep towards the
wall, with their feet to the outside. In any ease. I do not think the samples were
taken more than two feet awayv from the bunks. Had we wanted to take the
extreme ends between the door and the windows, we could undoubtedly have
got much better results—I should say, on an average, .15 per thousand of
Impurity.

(The Chairman.) Then how do vou account for the samples taken from
the experimental hute being so much worse >—Whilst 1 fully appreciate and
would always adopt the hood over the fireplace, that hood should always be made
telezcopic, so as to ventilate the lower part of the room, and the top part will
look after itself. In all these cases, the experimental hut was exactly the same
as the ordinary hut, with the difference that the gratings and windows were built
on top in place of the ordinary louvre. They were built of stone, with an
impervious floor, and with E\actly the same amount of floor ventilation. There
i ﬂbw]utel} no difference. Iij,- are all built from the same p'la.n b},l' the same
contractor and at the same time, excepting that this grating on the top was put into-
the experimental hut,

(The Chairman.) In which class of buildings was the grating /—The
gratings were on the experimental huts.

And the lonvres on the other *—Yes, sir.

And you prefer the louvres ?—Certainly ; if you had that grating, on a
wet night the rain would come in and the boys vmull:l soon climb up and put a
blanket over it, whereas the Kaffir would leave the louvre alone, as it would
keep out the min,

Then 1 understand they have gratings in the experimental huts and
lonvres in the ordinary huts ?—That is so.

Then in regard to the inlet, was there any difference ?—The inlet was
precisely the same in all cases.  We had a group of 40 or 50 huts, and we selected
one or two for the experimental huts and made the alterations required. The
rest of the samples were taken from huts left in the ordinary condition,

(The Chasrman.) Then the only difference is that in the one case there
was a louvre and in the other the grating *—Yes, and also the fact that in the
earlier experiments the hood over the fire was too high up, thus causing short
circuiting.

(The Secretary.) 1 believe there isa difference in the size of the eave opening *
—As far az the Village Decp is concerned. none at all.

(The Chairman.) We want to be quite clear on this point with regard to
the hood. Why the first analysis is so bad, you say, is because this hood was
much higher than in the other cases »—Yes, sir.  The air naturally came through
the place of least resistance, and went straight to that hoed.

And then vou altered the hood in the later experiments —Yes, the
fuﬂmvillg morming [ took an anemometer with me and got the hood made tele-
scopic 50 that we could raise and lower it at will. We sampled three times
after the alterations had been made with very satisfactory results, In the case
of the Glen Deep there were no modifications in the huts at all.
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{Dr. Turner.) 1 understand they had closed fire-places in the expersmental
firde 2—Yes, but in the Rand Aine hats they had a shallow iron vessel on a
three-legged stool with an open fire in it, but in that case the hood was very
much larger and was brought down lower. The closed fires only apply to the
experimental huts, but I certainly would recommend that they should be adopted
in all cases,

[ have had some plans sent me where this hood must have been 8 feet
from the ground ?—In the first case they were over 8 feet from the ground.

And there was an open fire underneath !—Yes, in the Rand Mines type.

(Dr. Sansem.) Mr, Williams has just mentioned that the fact that the
first set of samples showed a high percentage of carbon dioxide is rather curious.
Asarule we have reckoned on a larger amonnt of cubic air-space per individueal than
z00 feet for ventilation purposes, and if 200 feet were the amount allowed our ordin-
ary ideas about ventilation would |1rnh.1h|}-' have to change very much, as it would
not be so easy to ventilate a place of 200 cubic feet by the accepted methods
as a place of 300, 400 500, or Goo cubic feet >—That is so, in direct proportion.

I understand you have taken the direction of the air currents in this
connection, and I would be very glad to know what results you have got *—
If you take the case of the Glen Deep huts, which are 200 cubic feet exactly
per head, in those I_mrlicu!nr rooms, [ am certain that the most delicate candle
in the world would burn without dropping any grease, and T would not call that
a draughty room.

I was not talking about velocity but the direction -of the air currents *—
Well, as a rule, if you take that hood as being 4 to 5 feet from the ground there
is 6o per cent. of the total air in the room changed once in an hour.

Can you give me any idea of the direction —It is changed through the
hood.

That iz 60 per cent. through the hood per hour —Yes, but only when
the hood is 4 or 5 feet from the ground and it means that the lower strata would
be changed at least twice as much as that, and that is where the boys are sleeping.
With the small amount of examination I have made [ should not like to be too
absolute but I should say that at least go per cent. of the remainder goes through
the louvre in the roof. [ should say that the hood takes 6o per cent. of the
volume of the room and the louvre in the roof go per cent. of the remainder of
the air change. [ may say that in one or two cases we found the air-bricks
might become an ountlet on one side in round figures of about go per cent. of
the intake on the other, but that is easily got over by putting a box with a few
holes drilled in it to distribute the air all over the room : still, T do not think
the fact that they occasionally become an outlet on a windy night is at all serious

{Surgeon-Greneral Edee) Iz it the rule in the compounds that the bovs
must keep their own bunks >—I may state that when we were experimenting
with 60 per cent. of the boys, the almost universal tendency was for them to
huddle together. If you had a room big enough to hold 40 boys and only 20
occupying it yvou would find these 2o at one end of the room and the other end
vacant. [ should have stated that Dr. Porter very strongly advised Mr. Harry
Johns some little time ago that this method of intake as to the distribution of
air on the floor should be adepted, but. unfortunately, we did not get it in time
to adopt it in any of the experimental huts. The provision of a wooden box
over the air-bricks would have a great tendency to decrease any draughts on
cold nights, and the cost would be =0 small that T am certain all the mines would
put it in.

(The Chairman) What is the distance of this air-brick ventilation from
the ground ?—I should say usually between 2 and 3 inches from the ground.
The idea is that the compound is washed out every morning, and the bricks
ate placed there so that the water does not rise above the level of the air-bricks.
Dr. Porter also made another very good suggestion, viz., that the outlet of the
roof should not very much exceed the intake, and this also would have a great
tendency to reduce any local currents or draughts. [ may say, speaking of the
ordinary huts or the standard huts of the Rand Mines, that that (whether acci-
dentally or intentionally) has been carried out throughout.

(S5ir Kemdal Franks)) When we visit the compounds ourselves, which
are the compounds you recommend us to inspect 21 should recommend you to
take, in the first place, the Village Deep, which is very close to town, and is a
typical compound which we are now using for our Kaffirs, and then I would
recommend the nearest mine with Chinese—the Glen Deep. No modifications
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have been made upon these, and the huts are in the same condition as used for
Kaffirs, with the one exception, that all the floors have been made impervious
by bricks covered over with cement or concrete, and in some cases the floors
are granolithic.

You say these are samples of rooms that have not been altered in any
way —The Village Deep has new rooms. During the time we were developing
in the ordinary way, we built very temporary compounds, but my only reason
for suggesting that compound is that that is occupied by Kaffirs, whereas the
Glen Deep is occupied by Chinese. T would like to mention one point, viz.,
that T am delighted with the cleanliness of the Chinese compared with the Kaffirs,
and I am confident in stating that it would be quite impossible to get 2,000 people
of the labouring class from any town in Europe to eccupy a compound and be
more cleanly in their habits than the Chinamen at the Glen Deep. The
Chinese will also do what you can never get a Kafiir to do, and that is, sleep
with his head ontwards instead of against the wall, Of course we cannot insist
upon this being done even although we very much favour it, but the Chinese
do it without any trouble.

(Swrgeon-General Edge) Do they also lie close to each other ?—No, sir,
The Chinaman rolls up his blanket inside a piece of grass matting or something
of that sort and ties it up neatly at the end of his bunk so that no one will use
his particular blanket during the day. i

(Sir Kendal Franks.) These are the only compounds you think we should
visit ?—I shounld be very ph';l.qﬂl if won showld visit the whole lot as long as you
do not take the very old out-crops.

It seems to me that we have taken most of the old outerops already—?
Well, if vou visit the two mines I have mentioned yon will get two typical mines.

What would be the best ?-—-:‘Llrlcﬂlgﬁl the best would be any of the newer
companics such as the Simmer & Jack. The New Comet compounds are prac-
tically on a par with the compounds of the Rand Mines. We took a set of samples
from there, and all these samples are fairly satisfactory. They are the ordinary
type of hut, what we call the old Rand mines tvpe.

(The Chairman.) We are very much obliged to vou, Mr. Williams, for
your evidence.

Mr. ArExaxpeEr HeEvMaxy, M.A., M.Ph., M.Ch.

Alexander Heymann was called and examined.

(The Chairman.) What are yvour qualifications ?—As T have to deal with
figures T have made a written statement, which T will hand in and read to you.

I understand you are a chemist /—1 am chief analytical chemist to
Messrs, Eckstein & Co,

Have you been long in that position *—About two and a hali years.

Are you to read this statement to wis /—If yon wish it T shall read the
statement and then put it in as my evidence.

The witness handed in the following statement. which was read by the
Secretary.

Johanunesburg,
2ofh Sepfember, 1G04

To the Commission on Ajr-Space in the Compotnds of the Mines,

STATEMENT BY A. Hevaaxx, M.A., M.Cu., ol P,

Having been requested by the Chairman of the Commission to give evidence
on the Regulations in force in Russia and Germany regarding air-space and ventila-
tion in sleeping apartments, barracks, cte,, and also any other information bearing
on the guestion on which the Commission has to decide, 1 herewith beg to submit the
following statement ; —

My full name is Alexander Heymann. My degrees are Master of Arts, Mapister
of Chemistry, and Magister of Pharmacy, of the Imperial University of Moscow. Since
taking my degrees ‘n 1887 [ have been employed in the capacity of analyst, technical
and consulting chemist respectively, in chemical, pharmaceutical, analytieal, and
hygienic laboratories (Government as well as private ones) in various industries, such
as at the petrolewm wells in the Caucasus, at the Ural mineral mines, sugar, aniline,
cement, and other factories, cte., mostly in Russia, and also for a short period in Ger-
many and in London, My present position is chief analvtical chemist at Messrs, H.
Eckstein 2nid Cou's chemical and metallurgical laboratory.
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The chief drawhacks of the Russian industries are three strict Government Statement.

laws, the least hreach of which is very severely dealt with. They relate to
{1} strikes, (2) accidents, (3} hygienic conditions of the factories or mines.
It is with the last I intend to deal, as it is the only one bearing on
the subject before us. T have witnessed on several occasions the demo-
lition of parts of a factory or the quarters of the workmen by order
of the Government, simply on account of slight omissions or the non-fulfillment of the
hygienie precautions preseribed by law. Thanks to this strictness, T bhave gained—
in addition to my academie knowledge—some practical acquaintance with the subject,
as well as having had, in my capacity as analytical chemist, 1o carry out various ex-
periments and analvses. Any suggesitons that I may make to the Commission will
be derived and based on : (15t) My own academic and lnauti.ral knowledge, and (znd)
on statements made by a few of the best authorities on the Continent on the subject,
giving only the most recent in my possession. To this T will add some standards
adopted by both the Russian and Prussian Governments.

The following air-zpace is theoretically adopted in Russia :—
For prisons, 350-425 cubic feel per head.
For barracks, §25-530 cubic feet per head.

In practice this is seldom, if ever, carried out. It is a well known fact that
Russian prisons are considerably overcrowded.  In conseguence we cannot take this
into consideration and must look for more substantial data.

The following table will show the quantity of fresh air necessary to be admitted
per head per hour in srder that the conditions should be hvpienically perfect.  As
will be geen, I have chosen the statements of the best authorities on this subject in three
different countries -—

FProfessor Skworzofl (Professor of Hygiene at the University of Charkow).
FProfessor Brusanin (Professor of Hygiene at the University of Moscow).
FProfessor Fisher, Berlin,

Frofessor Esmarch, University of Koenigsherg.

Professor Morin, France,

For prisong and barracks.—Total amount of air to be admitted per head per
hour ;—

Skworzofl and Brusanin (in Iqoo), I,I20 cubic feet.
Morin (in goo), 000 cubic foet.

Fisher (in 1848), 880 cubie leet.

Esmarch (in 18¢8), 740-1.300 cubic feet.

Prussian Government, 920 cubic feet,

It would be hygienically permissible if even the lowest standard of 740 cubic
teet of total air supply per hour were taken, but T would be even more liberal when
dealing with other than white races, and would suggest that the average of the above
six authorities be taken, viz., £,000 cubic feet. If the Commission 12 =atisfied with this
standard, the nert thing to 2ettle would be the \'Elm'i.t:.r aof the entering air, or, rather,
how many times du!iug one hour would it be admissable to completely change the
air ¥ Here again different authoritics give different figures. TFemarch states that the
velocity of the entering air can be &°% feet per second ; Skworroff gives the fgures ot
7 feet per secomd.  Bome sav four timee an hour, others six times, or even more if the
ventilation is properly arvanged. In thisinstance 1 propose to Le inore liberal by notiakicg
the fizures b or even more, bot would place it at g times.  If tie Comneission is satis-
fied with this figure, then all that remaius to be done to arrive ot the necessary uir-
space would Le Lo divide 1,000 by 5 = 2oo cubic feet of air-space is necessary per head
to allow the room to remain in a perfectly hygienic condition. This in my opinion
would be o liberal allowance, the more so as I understand that the mines have already
provided such a space, and state that at ue ore fore are there to he more than go P'-:f
cent. of the full complement of boys presemt, thus practically not giving them 200,
bt 222 cubic feet of air. In order to sulstantinte this view of mine that 2oo cubie
teet would be ample, T bring forward other data based on ealeulation.

I need hardly explain to the Commission that the amount of carbonic acid preseri
in the air is the chief and only guide to judge the purity of vitiation of air in inhabited
rooms, and that all the following caleulations rest upon the maximum quantity of
COz hygicnically admissible in the air, so before proceeding the maximum of CO2 to
Le allowed should first be settled. As we cannot ourselves fix zuch a standard by
conducting experiments, which might take months or even vears before definite con-
cluzions could be azcertained, it is again necessary 1o consult those who have made this
question a study of vears.

In Pettenkofer's classical works I per 1,000 is mentioned as hygienically ad-
missible. In later works, such as Professor Esmarch's, 0% per 1,000 iz allowed in
sick rooms, and 1 per 1,000 in rooms used for prolonged habitation, or from 2 to 3
per 1000 for shorter periods.

Professor Brusanin gives I 25—I'5 per 1,000,

Mr.
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. T'would suggest in this case as well that the highest figures be not taken, although
quite sale since they are guoted by such authorities, and would suggest as a maximum
1°25 per 1,000 only be taken.

1t

To arrive at the cubic air space take A = ——
B—=C
“ A" being total amount of air te be allowed to enter roosm during one hour in
order not to exceed the “ B,” which is the maximum amount of COz to be present in
the room. “C" being amount of CO2 present in the outside atmosphere, and “* D
the amount of CO2 given off by an adult in one hour. Let “C" = 0-035 per cent.,
P = 00226 em.  at  700°,  which at  the average local pressure

I 002712
—b30 mins. —would be o ozyiz, then A = ( ) = ( ) = 30°1
B0 0" 0

28 =D LHJIJ-__:ﬁ

ThE
cubic metres, or 1,065 cubic feet. Then —— = 213 cubic feet of air space. Az at the
5
utmost (twice a week only, T understand)only go per cent. of the full complement of boys
are together, we would arrive at 10170 cubic feet of air-space per head, which would
be hygienically good for the men, therefore, from no matter what point of view, argu-
ment, or caleulation. T am of opinion that my suggestion that zoo cubic feet per head
i3 ample. ean be safely adopted.

I have the honour to e,
Gentlemen,
Your obedient servant.

{Signed) A. HEYMANN.

(The Chairman.) How do vou account for these standards being so
different from what is the generally recognised standard in England *—May I
ask what is the latest English standard ?

As [ar as we can ascertain it is 0°6,

(Sir Kendal Franks) That is not the latest. They had a discussion at
Oxford the other day.

(Dr. Turner.) But 1 did not say their standard was acecepted.

(Dr. Porter.) The Society of Officers of Public Health accepted -9 per 1ooo.

(L. Turner.) 1 think that was for factories.

(The Witness.) As far as COz2 is concerned [ believe some time ago we
had a standard of -7 in Russia, but the standard of goo, as in my statement,
is the latest. As a matter of fact the standard of the Prussian Government,
which T give, is the old standard.

(The Chairman.) Then the standard has increased within the last 15 or
20 years ?—Yes, the standard which is thought to be hygienically fit has been
raised (the amount of permissible vitiation).

(Dr. Turner.) Do you know what is the amount of cubic air-space at
present allowed in German barracks >—No, [ have tried to obitain it, but I could
not get it.

Omn what grounds was -7 of vitiation allowed ? 1 notice that at one time
vitiation of COz was not to go beyond -7 ?—Yes, but that was only adopted
for sick rooms.

Supposing vou take g, on what grounds do they say it is not to go beyond
that ?—As a basis 1 should take the standard of Pettenkofer, and his reasons
would be that beyond that limit it would be injurious to health.

He puts it forward as a theory, does he not *—Pettenkofer laid that down
as a standard.

But does he prove that by experiment ?—Yes,

Can you pgive us any reference to these experiments ?—I could not give
vou any reference at present, but 1 read his works some time ago, and he puat
I per 1,000 as a maximum that should not be exceeded, and if this maximum
is exceeded, then the air should be considered as vitiated.

(The Chatrman.) What does he base his standard upon, is it the condition
of health ?—Yes, As a matter of fact [ worked in a sugar factory in 1890 and
18g1, and at that time 1 per 1,000 was adoplted as the maximum amount of COz.
The premises for the workmen exceeded that maximum, and they were ordered
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to be demolished. The standard at that time, as I say, was 1 per 1,000. These Minutes of
standards which 1 give you now are the latest. I gave you 1°25 as the latest - ii':ff'
standard, but there are higher standards, as high as 1°5, but in 18go the standard Mr.
laid down by the Government was 1 per T,000. Dr. Porter has just reminded 4. Hemann,
me (and I can confirm it} that Pettenkofer states that at 1 per 1,000 the presence o Bep., 194,
of COz becomes perceptible by the smell.

(The Chairman.) Not until 1 per 1,000 ?—No, as soon as it reaches 1 per
1,000 you can begin to detect it ; I understand that Dr. Thomas arrived also
at the same result, viz., at 1 per 1,000 the air begins to smell foul.

(The Chatrman.) That 15 the limit.

{(Dr. Porter.) Yes., Dir. Thomas is Assistant Medical Officer of the London
School Board, and his figures are based upon examination of the air of the London
school classroom.

(Br. Turner.) These ave not sleeping rooms ?

{(Dr. Porder.) No, sir; but they are very much worse becanse yon have
children together in these rooms in a way they are not in sleeping rooms.,

(The Chairman) Have vou any other information to give ns?—1 am
one of the analysts for the Sub-Committee formed by the Chamber of Mines,
and I can give evidence as to our experiments.

(Dr. Sansom.) I would like to ask vou whether these average tempera-
tures are normal and likely to be more or less maintained during the year *—
I would like to have before me a complete statement of onr analyses.

This table which has been put before ug shows the average and wvou
will notice the column showing the average difference in temperature in degrees
F. between the outside and the inside air ?—7Yes.

Have you been making any experiments as to the difference of tempera-
ture between inside and outside air *—Yes, but only as far as these analyses
are concerned.

But independent of these analyses, since you have been in the country *—
We generally take the temperature almost daily, and my work depends very
frequently on that.

I know there is a big difference in some of the figures. The samples on
same occasions were taken on very cold nights, and naturally there would be
a great difference between temperature inside and outside, but in no case has
it come up to the supposition that was put before us eriginally, which was 15
degrees ?—I wonld not like to pass an opinion on that.

Is the question of the average amount of COz2 in the outside air one which
you have gone into before —Yes,

These averages strike one as being rather low. They show rather a high
degree of purity, except in the case of the first two samples ?—1 should say that
the average of COz in the outside air should be about . 35.

Here is the New Comet which is further out in the country than the Village
Decp, and yet there is a higher degree of CO2 at the New Comet than at the
Village Deep, which is nearer a large town ?—VYes, but this all depends on cir-
cumstances. There might be considerable vegetation surrounding the New
Comet and not surrounding the Village Deep.

Here again the Village Deep shows -32, and at the Glen Deep, which iz
out of the country, it gives 38 *—Do you want to arrive at the average which
you should take for the outside air, or do you want to know why there should
be a difference in these two figures.

The point T am getting at is this, that nearer a large city vou would natu-
Etll_? f;xpl:-ct rather a higher percentage of COz vitiation in the atmosphere >—

Lxactly.

{‘-’Ell that is not borne out of these figures ?—But that is not the only thing

which would effect the amount of COz in the air. Certainly when near a great
city with a large number of chimneys the percentage of CO2 would be much
higher than if ountside at some considerable distance from a city, but again if
vou take a country place with no chimneys, and yet with plenty of decaying
vegetation, you might reach as high an average of CO2 as -5, §
] I think the conditions are very equal as far as the question of vegetation
15 concerned '—Exactly, but there might be a slight difference, and this would
counteract the vitiation of the area by the smoke from the chimneys of a large
eity.

(The Chairman.) Thank you, Mr. Heymann, we are very much obliged
for your evidence.
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Mr. W. C. C. Pages.

Mr. Walter Charles Cross Pakes, Government Analyst and Bacteriologist,
was called and examined. :

: (The Chairman.) Will you kindly state your qualifications >—I am a
Licentiate of the Royal College of Physicians of London, and I hold the Diploma
of Public Health of Cambridge, and am a Fellow of the Institute of
Chemistry. 1 have held the posts of Demonstrator of Sanitary Secience and
Bacteriology in Guy's Hospital, Lecturer on Hygiene at the Bedford College for
Women, Examiner in Hygiene for the R.C.S, and R.C.P. Conjoint Board, etc.

(Dr. Turner.) 1 only want Dr. Pakes’ opinions generally on the question
of the amount of cubic air<space per individual.

(The Chairman.) What are your opinions on this matter, Dr. Pakes ?—
I agree with the report handed in by the Medical Society. [ sat on that Com-
mittee, and I do not consider that this new question of huts, properly treated,
depends on a mere matter of cubic space, as is the case in common lodging-
houses. 1 do net think th: question of cubic air-space is what we have to
consider. The point before us is really the vitiation of the atmosphere, and T
think it might be possible, I won’t even say probable, that only 1oo cubic feet
might be found all that is absolutely necessary. That will have to be deter-
mined by actual experiment.

What is the amount of vitiation which you advocate as the standard ?—
Well, sir, 1 have taught for some years in England, and in discussing the question
of standards I have pointed out how De Chaumont’s figure of -6 per 1,000 was
arrived at, and I have said that that was an impracticable limit. one never acted
upon in England, [ have always taught and recommended that a standard
not exceeding -¢ should be adopted as a reasonable standard. and one that under
proper circumstances should be obtainable. T know that Pettenkofer and others
have accepted 1 per 1,000, but I know from experimental evidence given in
England that -9 is obtainable, and that is the standard [ have invariably preached.

That is including the ordinary amount of COz2 in the atmosphere *—Yes.

That would ‘'mean a limit of *5 beyond the ordinary amount of CO2 found
in the air ?—Yes,

(Sir Kendal Franks.) What do you mean by saying that -6 is unobtain-
able ?—In order to obtain .6 as a maximum amount of COz present either in
schools or in sick rooms, the necessary expenditure becomes so great that it is
impracticable. Then, secondly, I am unaware that anyone has shown, either
by experiment or by observation, that if the standard of -g or even Pettenkofer's
standard of 1 is accepted, there iz any mjury to health. Why de Chaumont
originally fixed on -6 was that he could perceive an odour in the vitiated army
barrackz, but later authorities experimenting in more hygienically constructed
premises have certainly failed to deteet the presence of wvitiation until the
COz has reached -g or 1 per 1,000.

What you would indicate is that de Chaumont smelt drainage and not
ordinary COz vitiation /—I think he probably smelt the clothes of the then
dirty soldiers, because the bathing accommodation provided for them at that
time was nothing like what it is now.

You do not think he smelt CO2 ! —No, simply the exhalations accompany-
ing the COz,

{(Dr. Twrner.) You say that -2 of respiratory impurity having a maximum
of +6 combined with the COz found in the air is not obtamable *—Pardon me,
[ am talking about England. 1 already stated to begin with, that this is really
an entirely new problem.

{The Chairman.) Have von calculated the amount of cubic air-space
that would be required uwnder the conditions in which these compounds exist
at the present time, allowing your standard of -g >—I was a member of the Com-
mittee who sat for the Medical Society on this subject, and we went into the whole
question, not from the point of view of cubic air-space, but of vitiation, and
starting with vitiation we tried to apply our principles to these new buildings
and formulated a scheme. We are prepared to abide by the actual experiments
on that scheme, and that is entirely my position. If it cannet be obtained, and
if our results are wrong experimentally, then we are wrong theoretically, and if
they are right experimentally, then we claim we are right theoretically.
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Your view is that in the event of vitiation being under *g per 1,000 with Minutes of

: y : Evid :

200 feet cubic air-space per head, that zoo cubic feet should be accepted as a it

standard ?—Certainly, if the vitiation does not exceed g per 1000, = c!:;!'f' :
L0

(Dr. Turner.y T think we had better keep to respiratory impurity ?—I
mean .5 of respiratory impurity, becanse the COz from burning candles would 20 oy I 10,
make a lot of difference.

(The Chatrman.) It would be rather more than 5 here *—I would “allow
up to .5 here as the limit of respiratory impurity.

There appears to be a difference between the outside atmosphere here
and that of England ?—Yes, but in the compounds built close to chimney stacks,
you would naturally expect more vitiation of this kind upon occasions when the
wind was blowing the smoke towards the compounds.

(Dy. Sansom.) I would like to ask you one more question. In testing
the atmosphere bacteriologically, has any relation been discovered between the
number of organisms present in the air and the amount of vitiation as repre-
sented by COz *—No, none whatever. The connection is not a direct one
at all.

Of course we only look upon COz as an indicator of the amount of vitia-
tion from other sources, and the only thing we can test it by is CO2 ?—Yes,

If we have g of COz that vitiation is not all respiratory vitiation 2
That is so,

There is also a certain amount of exhalation from the body ?—Yes.

Now has the number of organisms in the air any relation to the amount
of COz ?—No, it cannot have any, because the methods of production are
totally different.

I am not stating that the organisms produce COz ?—I know, but the
amount of vitiation from the lungs is ont of all proportion to the number of
bacteria you find in a room because they are produced from different sources.
In ordinary conditions the breath is sterile. You might have a room full of
bacteria arising from dust.

That iz the other point I wanted to get at >—Yes, but it has nothing
to do with the vitiation of the atmosphere.  The two cannot be connected.

Say that you have =g of COz and a certain number of organisms in the
air not given off by the lungs, would you expect, say pnenwmococcus, to show a
greater development than in an atmosphere with -6 of vitiation *—I do not
think .9 is a dangerous atmosphere for anybody to be in, and I know of no
evidence to show that people living in an atmosphere of *g are more susceptible
to disease than in an atmosphere containing -6 of vitiation.

(Surgeon-General Edre.) T think it is of greater importance that the Kaffirs
should be restrained from huddling together, on account of our ideas as to the
spread of tubercle.

(The Chatrman.) Is the air expired by persons suffering from tubercle
sterile ?—The air that is simply exhaled by tubercle patients is alzo sterile, but
directly the patient hawks, then the organisms are scattered ; but the breath
itself is sterile. In reply to General Edge, as to the Kafiirs huddling together,
I believe it iz very difficult to prevent them from doing 20, and I would like to
point out a precedent in England, where in the new naval barracks at Chatham,
although the seamen have got a magnificent room, their hammocks are slung
cheek by jowl. The medical authorities want to stop that, as they say it is very
prejudicial, as, of course, the greater the proximity, the greater the danger of
infections disease, and the difference of perhaps a few inches in the distance
between a healthy person and a tubercular patient may make a difference of
months in the incubation period ; still, I myself cannot perceive that the slight
difference between 2 and 2} feet would have any great bearing upon it. If you
could put them 5 feet apart it might be different. I do not mean to say that
it is not a factor, but I say it is not so important a factor, i

I think what General Edge is referring to is that they sleep together —
Yes.

{Dy. Turner.) What floor zpace per head would you allow, the actual
floor space of the room itself ?—I think I should say about 10 feet high and
20 square feet floor space per head, but 1 would like to point out that with the
double tier of bunks, you practically double the floor space for sleeping purposes.
In common lodging-houses in England they are allowed a certain amount of floor
space, but as regards sleeping accommedation il yon have two tiers of bunks, as
in these compounds, you double the floor space.
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I cannot quite follow that, because vou might have three or four tiers of
bunks, and thus multiply the floor enormously —I do not say that for a
moment, and 1 would not advocate the increasing of tiers to an unlimited extent,
but this doubling of the bunks does give them greater space and gets over
the difficulty of their being too close together.

It also means that you put a lot of men in a place smaller than the amount
of floor space per man ?—Yes, but if the bunk is away from the wall there will
never he a dead end.

But the ones 1 have seen have been close up against the wall >—1 am
not quite sure, but 1 belicve the engineers have accepted that alteration.

(Ssrgeon-General Fdge.) Then are the labourers not also to be made to
confime themselves to their own space, and not all huddle together at one ¢nd 2
—As Mr. Williams has stated, the Chinese, at the present moment, are different
from the Kaffirs in that respect.

[f the same thing could be done with the Kafiirs it would improve their
health ?—1 understand that the new native quarters for the army at Pretoria
have been made to the standard of 200 cubic feet.

There are no native quarters baalt yet.  We have hospitals for them and
temporary accommodation.

{The Chairman) In some of these results there i3 considerable difference
between those of the experimental huts and the selected huts of the Rand Mines
type, and we are now informed that that is largely due to gratings having becn
used in the experimental huts and louvres in the Rand type huts. Did yon
advocate the gratings *—No, sir, T advocated louvres.

The Medical Society recommended gratings 7—1 am not quite sure about that
I advocated louvres, but [ have had nothing to dowith this since the report went in.

You think louvres are the best 7—I1 thought so at the time, but that is
a matter which 1 think can be proved or disproved by experiment, and this
Mr. Williams has practically done. He says the currents are greater with the
gratings than with the louvres,

What form of inlet do you recommend '—I recommend the floor inlet
and the board drilled with holes as suggested by Mr. Williams, which, I think,
would meet the diﬂiﬁﬂty zilﬁnlutel!,'.

Do you recommend any louvres above the doors —It might or might
not be necessary under certain circumstances,  If a standard of impurity is laid
down then the engincers must build their huts to keep it down to that standard.
I do not wish to pretend to build a house. 1 have certain ideas, but it s for the
1.:1:|ginu::|':=. to carry out the details.

(Sir Kendal Franks)) To go back to the point which Dr. Sansom raised
as to germs and ventilation, has the amount of COz in the air any known
influence whatever upon the development of germs ?—To the extent that it is
present in the air, none whatever. If you grow certain organisms in pure CO2
they do grow much better ; that is. in practically pure CO2, but up to 10 or 15
parts per 1,000 [ do not think CO2 wonld have any influence whatever upon the
growth of these organisms.

(D, Samsom,) That point has never been I‘|1|ij,.‘ cleared up #—MNo, not :[11“:,".

Supposing vou toeok two cultures of pucwmococens, and you exposed one
at an atmosphere of =g vitiation, and you exposed the other to an atmosphere
of -6 or 4, or even pure air, will there be any difference in growth or activity
of these organisms ?—I do not think an experiment like that has ever been tried,
but concluding from the observations on bacteria in almost every conceivable
surrounding, 1 should say it would have no imfluence whatever.

As a matter of experiment, it has not been done *—Not that particular
experiment.

Now can yvou give us any information as to the results of the exposure
of germs to sunlight, and their growth when kept in darkness —That is a matter
of experimental fact. Bacteria exposed to sunlight do die more quickly than
those kept in the dark, and that is why the Medical Society advocate that every
room should be lighted by windows.

{The Chairman.) Have you any other information to give us that we have
not asked *—1 do not think so. I think I have covered the whole of the ground
of the Medical Society’s report.

(D, Sansom.) With regard to the question which I raised a moment ago,
do vou think it would be worth while having these experiments made >—I do-
not think so.

(The Chatrman.) Thank you very much.
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Dr. PorTER. Minunies of
Evidence.
(. Porter) I have had a letter from Dr. Haldame in connection with Dir.
this matter. I do not know whether yoit wotilld care to hear it or not, Forter,
(The Chairman.) Certainly, we shall be glad to hear it. 20 Bep., 1904,

(Dr. Porter.) Writing on the 4th August he says : “ The problem of cubic
air-space and ventilation for the mine compounds is, I think, very nteresting,
and the means suggested in the Medical Society’s report ought to secure an air
supply which will compare favourably with that of comfortable buildings in
England and elsewhere. On the other hand the space per person is certainly
small. There is scarcely enough data to show how far venlilation can overcome
the danger of infection through close personal proximity, and if the health of
the coolies remain good this really will be very important from the public health
point of view. Personally, I am inclined to think what is of most importance
15 to avoid specific sources of infection by prompt removal to hospitals of all
suspected cases, and, sccondly, keeping the rooms thoroughly clean.” You
will observe that Dr. Haldane lays stress upon the prompt removal of suspected
cases and keeping the place thoroughly clean as being of more importance than
mere cubic air-space.

{(Dr. Pakes.) This letter has reminded me that I was discussing this very
question with several of the mine medical officers, and although 1T am not able
to give any evidence on the point, except from hearsay, 1 understand the system
of supervision of the sick, both natives and Chinese, is so well carried out that
it iz practically impossible for a boy to be sick for more than a few hours without
being examined.

(Dr. Turner) I have lhad a leper sent to the asylum whe had been work-
ing on a mine for months and had even lost two fingers.

(Dr. Pakes.) 1 was not referring to leprosy.,

(Dr. Sansom.) The point Dr. Pakes has raised is that if a boy says he is
sick he 15 examined at once,

The Commission adjonrned at 1.15 pom. until Friday zoth inst., at 1z
o'clock. :

ADAM JAMESON,
JAMES MOIR, Chairman,
Secrelary.
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——

FINAL PUBLIC MEETING.

Johannesburg, Cclober 3oth, 1904.

PRESEXNT

Dr. Jaugsox (Chairman), | Surgeon-General Epce,
Sir Kexpar Frawks, | I, TurxeR,
Dr. SaxsoM, | Dr. Mo (Secretary).
Dr. L. G. Irvig and Dr. D, Macaviay, Examined. Dea,
Ireine
Dr. L. G. Irvine, M.A., M.D., B.Sc.. Edinburgh, and Dr. D. Macaulay, m;',i,
M.A., M.B., C.M., Edinburgh. were called and examined. ' —
(The Chairman.) You wish to give your evidence together ?—We do. 30 Oct., 1504

We have received your report and I think the better plan would be for von
to further elucidate that report *—(Dr. frvine). 1 simply wanted to state that
these reports have been typed rather hurriedly, and there are a number of errors.
I have had these corrected and have a corrected copy here, which [ would like
to hand in to the Secretary, together with copies of the charts as the official copy.
We wish to hand that in, as our evidence before the Commission. 3
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The currected reports were as folliws :—
PRECIZ OF EVIDEXCE
LED BY
Dr. L. G. Ievixg and De. D Macavray.

. We appear before the Commiseion as represeniing, together with others, the
Transvaal Medical Society. We are Medical Officers of Mining Companics on the
Rand, and have, for a considerable period, given special attention to the causes of
native mortality on the mines,

We desire o lead joint evidence.

2. We beg to submit as evidence a report on the causes of native mortality on
the mines of the Witwatersrand, drawn up by o Committee of Mine Medical Officers.
it Jumne, 1603, of which Committee we were both members (gee Appendiz G. 1)

3. We have extended that report by a supplementary statement, which includes
more recent data, and which we beg also to submit as evidence. The conclusions
drawn in this supplementary statement are in complete harmony with those of the
former report. We have included in that statement no reference to the question
directly before the Commission, aud have endeavoured to give therein only impartial
data for its consideration,

4. Regarding the particular matter hefore the Commission, namely, the standard
of cubic air-space to be allotted to coloured labourers on the mines, we would, in the
first place, call attention to the concluding portion of the statement we have submitted
which summarises ;:—

(1) The causes which, in our opinion, contributed to bring about the high
mariality of Igoz-3,

(z) The recommendations made by the Commities of Medical Officers to meet
these conditions, which are given in detail in the report of June 6th, 1q03.

(3} The steps which have been taken to carry out these recommendations on
the part of the mindng authorities ;  and,

(4) The reasons which have comtributed 1o bring about the lowered mortality
of the first six months of Toog.

. It will be 2een that the lugh mortality amongst Portupuese natives 1s ascribed
partly to causes permancently operative, namely, the difference in climate existing
between the low-lving Kast Coast districts and the High Veld, and the great prevalence
of malaria amongst the natives of these distriets ; and partly to causes temperary or
more or less remediable, namely, the fact that the natives recruited after the war
were, for the most part, raw bovs, the conditions of privation existing during that
tine amongst the natives of these territories resuliing in the fact that many of the
recruits arrived weakly and scorbutic, the extremely rigorous winter seasous of 1oz
and 1903, the cireumstances of underground work, and the insufficient means formerly
taken to guard against the adverse effects of these conditions. In addition to these,
the pressure put ot recruiting agents by the scarcity of native labour should be con-
sidered,

. It is to be noted that the great majority of deaths amongst Portuguese patives
ocenrred amongst new arrivals from thege districts, and that a process of acclimatisa-
tion is effected apparently with fair rapidity, so thal Portuguese natives who remain
on the Rand and re-engage show, so far as the figures at hand go, a surprsingly low
death rate.  In our opinion, it is impossible to reconcile this fact with the supposition
that permanent conditions of bad housing have been the main causative factor in
producing the high mortality of 1goz and 103,

In this respect we would lay stress on the faet that the proportion of boys locally
engaged or re-engaged is apparently increasing, and that, further. during the first six
monthly period of 1go4 the majority, even of the recruits arriving direct from Portu-
gueer Territory, have heen old mine bovs, whe are already partially inured.

= In the same way natives from territories whose climate approximates Lo that
of the Rand, viz., Natal, Zululand, and Cape Colony. show a low death rate, gﬂil:g
to prove that, in those inured to similar climatic conditions, the conditions prevailing
on the Rand do not cause a high mortality. The high rate of working cHiciency
amongst the natives on the mines and the recognised fact that gangs of bovs leaving
the mines are bevond comparison better in physique than those arriving on them,
point to the same conclusion,

8 We would call special attention to the comparison of the recruiting ligures.
for the thirteen selected mines cmbodied in our statement, as explaining in large
measure the surprising variations in the comparative death rates of individual mines.

0. We would submit, therefore, that the question of housing has not been a pre-
dominant factor in the causation of native mortality, and that the standard of housing

has recently been much improved.
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Cm the other hand the guestion of acchmatisation is predominant.  And, there- Precis of
fore, we would urge that equal stress should be laid on the other measures we have Evidence,

recommended —stricter selection of recruits, supervision of clothing, detention of Tirs
weaklings, provision of change-houses, liberal diet. and adeguate treatment of the Trvize
gick—measures which involve considerable expense, and which the mining authorities amal

MNacauley,

are generally adopting. st

10. The considerations we have urged point, in our opinion. 1o the strong pre- 5 ger, 1904,
sumption that the improvement in the native mortality which has characterised 1604
will be maintained, although seasonal variations and posgible recurrences of privation
in the recruiting arcas mav from time to fime adversely affect the death rate.

1. We would submit that if the housing conditions in the Band Compounds are
or can be made such, when judged by recognised standamds, as to supply conditions
adequate for health, it is unnecessary 1o lay additional stress on the one factor of cubie
space to the possible detriment of other measurces which are, in our opinion. essential.

12, Finally, we would sulanit that the test observations, made at the request of
the representatives of the Transvasl Medical Socielty by the Analysts of the Chamber
of Mines and supervised on hehalf of the Commission by Dy, Maoir, show that these
requirements are adequately met by the pew * Rand Mines ™ type of hut,  This hut
provides impervious Aoors so as to secure ready disinfection. and provides also adequate
means of warming, lighting, and ventilation. With a standand of 200 cubic feel per
head, and with percentages of the complement present ranging from 67 per cent. in
102 per cent., the average of eight series of tests of these huts, which included the
examination of 43 samples, showed no value higher than o6 parts of CO2 per 1,000,
a figure which satisfies the most exacting standards. At the same time the samplers
agrecd that the varions huts examined were built in such a way ag to cause no incon-
venience from draughts or ether conditions te the occupauts, and, after personal
observations at practically all hours of the night, had no hesitation in stating that,
from a hvgienic point of view, they are perfectly fit for habitation.

13. It must b horne in mimd that these huts are inspected daily, all sick
hoys removed from them, the object being that the compound huts shall contain none
but healthy bovs, It is worthy of note, as showing the general efficicncy of this system,
that, although cases of plague, which in its pnenmonic form is highly infections, accurred
during the recent outbreak in several of the native compounds on the Rand, no spread
of the disease followed.

I4. We conclude, therefore, that, with adequate supervision and given the tvpe
of hut mentioned, an allowance of 2oo cubic feet per head of the total complement
would be sufficient for purposes of health.  For five nights of the week, roughly speaking,
only two-thirds of the complement occupy huts ; for the other two nights of the weck,
SOMme 0 per cent.

1. G. IRVINE, M.A., M.ID., B.5¢c.
{I"ub. H.)., Edinburgh.

D. MACATULAY. M.A., M.E., CM.
Edinburgh.
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ﬁ;llnl::*-;'y SUPPLEMENTARY STATEMENT ON THE CAUSES OF NATIVE
Statenent.
gy MORTALITY
Diea.
Trring
amid 0N THE
Maraulay,
24 Sop., 1004 MINES OF THE WITWATERSRAND
BY

L. G. IRVINE, M.A, M.D., D.S¢c, (Edinburgh),

AND

D. MACAULAY, M.A, M.B., CAL (Edinburgh).

il Seplember, 1904.

— e — —

In June, 1903, a Committee of Mine Medical Officers presented to the Commissioner
for MNative Affairs a report on the causes of mortality amongst natives on the Mines
on the Witwatersrand.  The report showed that this mortality was due almost entirely
to a few main diseases, namely —

{a) Pnewmonia, phthisis, and other respiratory diseases.

{4y Cerebro-spinal Meningitis,

() Enteric fever, dvsentery, and other diarrhoeal diseases.

() Scurvy.

{£) Malaria.

Other diseases than these it was not thought necessary to discuss, sinee all other
diseases taken together have never since November, rgnz, amounted to 8 per cent.
of the total death rate, and since the attempl to press analysis further is rendered of
zmall value by the considerable number of indefimitely classified diseases which this
group contains. Fuller analysis would not reveal any other important contributors
to the total mortality or any other factors which could be reasonably attributed to
conditions of occupation {see Appendix G, 1 of this Report),

The general conclusions of this report were that the excessive mortality of 1go2-
1903 was due, in the main, to the following causes :—

(z) The poor condition of those natives who remained on the Rand during the
war. many of whom were scorbutic, and all of whom had sufféered from
the hardships incident Lo it.

{2) The fact that a large proportion of the natives employved on the REand were
recruited froni tropical districts, and that many of these arrived in a weakly
condition, o that for both these reasons they were all ill-fitted to stand
a sudden change in climatic conditions.

{31 The influcice of these factors was accentuated by the nature of their occupa-
tion as mine labourers, the conditions under which they lived, and the
fact that insufficient means were taken to protect them from the effects
ol climatic changes,

To meet these conditions the Committee of Medical Officers made certain recom-
mendations, which are given in detail in their report, and which included the follow.
ing :—

(1) Better supervision of the clothing of the natives on their being recruited
and when at work,

(2} Provision of a detention compound for weaklings and for those temporarily
unfit for work.

(1) Certain improvements in the condition of housing.

(4} A defined scale of diet.

(5} Recommendations regarding the administration of hospitals and the care
of the sick.

() Provision of change-hopses at the shaft heads.

{7) Enforzement of mine sanitation.
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Since the date of that report much fuller information has become available, but Supple-
this only =erves to sirengthen its general conclusions and the importance of the recom- !Tt:"'::z.h

mendations made,

The statisties of mortality which were then available for six months only, are ,rl.-::;:,
now open to examination for the period from November, 1goz, to July, 1go4. Tables and
of these are presented in Appendices A, 1, 2, 3. 4, and 5, and the main results are shown Macauluy.
graphically in Chart 1.* 24 Gep, 1004,

The tables pregented show the mortality amongst native labourers on mines and
works in the Witwatersrand, Vereeniging, and Heidelberg Districts; they are com-
piled from the data in possession of the Native Aflairs Diepartment. Tables A. 1 and
A, zgive the actual numbers of deaths from certain specified diseases, month by month,
and Tables A, 3 and A 4 pive these numbers rendered as monthly ratez per 10,000
natives employed. The monthly totals are also shown converted into rates per 1,000
PET annm,

The chart shows very graphically the monthly wvariations in the death rate from
each disease, The total mortality curve shows from November, 1oz, to Febroary,
rgo4, a marked symmetry. Two main seasonal rises are apparent :—

(1) A warm-scason rise, culminating in November and December, due mainly
to the increased incidence of the diartheeal diseases and of scurvy.

(2) A cold-season rise, culminating in 103, in Julv, and due to the increased
prevalence of pnedmoma and the other respiratory diseascs, and of
meningitis, whose incidence is closely related to that of pnevmonia. So
outstanding a feature is the line of pneumonia that for 1603 it practically
dominates the whole curve,

From February, 1gogq, enward, the seasonal curve does not show the same marked
symmetry, the cold-season rise being only just apparent,  The reasons for this we shall
try to explain later. As compared with the first six months of 1903, those of 1g04
show in every case a lower value, this being strikingly evident during the months of
;?{13_. but are in gog (taking the rates from sickness alone) better than the best months

IG03.

The comparison of the totals for the first six months of 1903 and 1904, respectively,
shown in Appendix A. 5. brings this out very plainly. The mortality from pnenmonia
and meningitis in the latter period is less than half, from enteric it iz less, from dysentery
much less, from seurvy and malaria it is again less than half. and from other diseases
less than a guarter. Almost all the main diseases, therefore, show a marked fall,

l:nmpa‘.n:il with I]"._'_lﬂq.,llll'l:“n‘fmt, the mortality of 103 was exceptionally high,
and we Lelieve that time will prove that the years of 1902 and 1903 were in this respect
abnormal.

IL.

In attempling to appoertion the influence of the various elements which hiave con-
mh!_:ted to the native mortality, and variation in which may be held to account for
the improvement which it has recently shown, we must consider the following factors : —

I.—THE Facian IMSTRIRUTION OF THE LaBoUR SUPPLy.

This is shown in Appendices B. 1 and 2. which give the number and sotirce of the
natives recruited by the Witwatersrand Native Labour Association during 103 and
Toog. It will Be seen the main sources of supply are :— ' :

1603 1004 (Jan.- June).

Her cent, 3’::1 cent,
Partuguese Territory .. i o 57 52:0 30004
Locally Engaged (including Natal and Zululand).. I5-3h 3-8
Transvaal {excluding those locally engaged) s E3ER9 15°005
Cape Colony ., o i f A i Brag 0 g
Bectinanaland .. & = ‘i e R (' 260
Basutalamnd i oH 25 i = si  BrgE 1 g0
Eritish Central Africa i i S ST aE 116

gi-=8 ok - G

Those ﬁg}1re5.1wlgir:hlnlnml with new recruits only, do not, however, give the
exact territorial distribution of the natives actually emploved on the Rand, sinee
natives from all sources who re-engage are included under the heading lecally -.-n,gngm-l.

* These Appendices are sub-heads of Appendiz G, 2 of this Rﬂpm
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We, therefore, add a table which i3 bagsed on the figures of the Native Affairs
Department, and which shows the percentage distribution amongst the various terri-
torial groups of the natives emploved on the Rand for the vear July, 1903, to June,
TO04 =

Comparizon of Percenfages of Tereiforiad Distrilfion amd of
Morialily vespectively,

! Pereentnge of Territorinl | Rebaion plus

[ P Mortality to Toial of mints of

| cenlage Maortaliiy. ) Mortality per-

emplovesd, [ p CenLm o

| !_lﬂ_t'l'-" E:Inlh'-l"_rml:ﬂl

I . b = peteentage.

| . N 1 B
Portuguese Territory o G I 7 26 8113 I'21 | + 1387
Transvaal.. .. e it «o | 1% OF 7 0 44 s
Cape Colony .. ot e | 2'05 028 — 53736
Watal and Zululand .. 108 105 034 — 20
Rasutolamd o, i N 5 il el 1L | 4+ oz
British Central Africa A e 110 240 Z: 10 1L 1-30
Baitish Rechuanaland 3 o T o) '3 177 + o8y
Damaraland .. e c w 0”04 I°21 1°28 + or27
Swaziland - - e e 050 051 00l — oro5
Rluoilesia . i s - 053 035 (L — O TH
Orange River Colony - r n* 31 ¥ " () 0'zg | — iz
Others .. it n it n: I8 28 211 10l + oI

| &

T (30 100 O

When we next investigate the relative contribution of each of these territorial
groups to the total mortality, we find considerable differences. In the ahove table
the proportion which the deaths in each territorial group bear to the total mortality
is compared with the percentage proportion of the total number of natives employed
contributed by each of these groups. By this method it i= shown that the Portugues:
Pritish Central African, Basuto, and Bechuanaland natives contribute more than their
due percentage proportion of the mortality, while Transvaal, Zululand, Cape Colony,
and Natal natives contribute less than their due proportion. :

This comparison is brought out in a different way by taking, again from the
fiziares of the Native Affairs Departnent, the annual death rates per 1,000 of each
territorial group. ‘These appear as follows :—

Tervitorial Death Rates rendered as per 1,000 per annum for the Year
July, 1903, o June, 1904.

Portuguese Territory o -1 -0 .. Gb6E per 1000
Transvaal i e i i o S [ i
Natal and Zululand .. s ) -5 e IOTQ -
Cape Colony i £ i i RS ] .
Basntoland .. a3 i ol 52 .. OIS per T,000
British Central Africa he o i .. II5 G %

British Bechuanaland 45 S e e G894 W

Saturally such figures w'll vary wueh from period to perind, according to the
variations in the incidence of disease, but the first four, which represent the four largest
territorial contributors to the labour supply, may probably be taken as affording an
approximate index of the differences of racial mortality. Thrr thm:— 1Imler fgures,
which are based on much smaller numbers, are thereby less reliable. The figures for
Basutoland and Bechuanaland are probably unduely high, Tut 1'_l'n; 'EI:IH].I figure for British
Central Africa is a characteristic feature of all such determinations. and re-appears
in a similar way in the Kimberley st atistics, It II'.‘::llﬂiltl}‘ sugpests that much t_‘cllnn-ce
should not be placed on that district as a recruiting area for the future, particularly
on aceount of the undue preponderance of sickness (chiefly malarial) amongst Brtish
Central African boys,

In all the territorial groups the main causes of death are the same, and afzihese
respiratory diseases here, and even more strikingly iltlﬁ:l!'lllhll']f}'. contribute th:: lan;m:
proportion, although individual vanations i susceptibility to these occur.  Not tm}]-
do the Portuguese natives show the highest death rate of the four principal ten:ll.qr:nl
groups, but they show also of these four the highest mortality from each of the principal
diseases. With 67 per cent. of the total of employment, they contribute 70, per c2nt.
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of the deaths from respiratory diseascs. 8g°8 per cent. from meningitis. 8o per cent,
from scurvy, and 85 per cent, from malaria. The prevalence of the two latter diseases
amongst Portuguese boyvson their arrival, has, undoubtedly, been a main cause of their
relatively high mortality from ponewmonia and from other diseases.

The broad result from this racial comparison is that natives draws [rom tropical
countries show a much higher death rate than those drawn from districts whose climate
more nearly approximates to that of the Rand, British Central Africa and the Poriu-
guese districts of Mozambigue and Ouilimane come ensily first, Portupuese Territory
gouth of Latitude 22 degrees comes mext, while the Transvaal, Natal, and Zululand,
and Cape Colony show much lower figures.

As we have said, we hesitate to accept the figures shown for Bechuanaland and
Basutoland as safe indices of their relative racial mortality, although probably they
may in the future appear permanenily higher than the Transvaal, Natal, and Cape
Colony. As accounting for the comparatively high death rate of Transvaal natives,
it must he noted that by far the largest proportion, amounting in rgog to 12-6 per
cent. of the total recruits from all sources, came from the Northern Transvaal Tistricts,
which are sub-tropical and malarial.

The term ™ race " in these comparizons is not to be taken in a strictly ethnolegical
gense, It includes also the factor of territorial and climatic influsnce, since, as we
chall demonstrate, even the Portupuese natives, when they have become acclimatised.
may show guite a low mortality,

2. The seasonal and climafic facfor, indeed, must be read in close association with
the racial factor.

We have already drawn attention to the marked seasonal variations of the mortality
curve in 2002 and 1903, Tt will be seen that it is natural pnevmonia, and the respiratory
diseases are most prevalent during the cold months of the year, during which extreme
and rapid variations of temperature, conjoined with bitterly cold winds and frequent
dust-storms, provide most direct and powerful causes of o high respirntory mortality.
In the winter months the diurnal variations of temperature in the shade rrequently,
on the Rand, exceed 30 degrees Fah.

Further, the winter of 1003 was an extremely rigorous one, and the fact that the
rise in mortality from respiratory disenses was then extremely high, whereas during
the very mild winter season of 1go4, through which we have just passed. it las been
scarcely appreciable, points mozt strongly to the direct influence of seasonal conditions
as an important factor in the death rate,

We would draw attention in this respect to the close similarity of the curve of
mortality (for the same period) of the white population of the Johansiesburg Munici-
pality from puewmonia and respiratory diseases, which we owe o the courtesy of
Dr. Porter {3ub-Appendix C., Chart z).

Similarly the hot weather conditions are seen 1o predispose to the incidence of
enteric fever and the diarcheeal diseases alike amongst whites and blacks,

When one comes to investigate in detail the incidence of mortality on natives
from tropical countries in rgoj, the further significant fact appears that this incidence
falls with exceptional severity on new arrivals.

The table (I, 1), prepared b the Witwatersrand Native Labour Assoriation, shows
that among the East Coast natives allotted during the seven months from June 1st to
December 31st, 1go3, the mortality was 37 per Looo. Of fhe naifves who died, 45°2
per cent. (17 per 1000} died within one month after allotment fo the mines.  Alter one
month's service the mortality steadily declines, although it remains considerable during
the first three months, after which the fall is striking.

Similar figures are shown for the natives from the Xorthern Transvaal, although
the totals in this case are much smaller ; also, the returns relating to the British Central
African natives show the same general results,

It is difficult to conceive an explanation of this fact on the supposition that per-
manent local conditions of bad housing and so forth were the main causes of the death
rate in Tgod.

The enormous susceptibility of new arrivals from tropical districts is a matter
of every-day experience amongst those who have to do with the natives, and we attach
one of two recent examples of this fact from our own experience, which show that
even during the mild season of rgog the same broad fact obtrudes itself,

Statement Tb. 2, for exanple, shows that between May 1st and July arst, of 138
East Coast natives allotted by the Witwatersrand ¥ative Labour Association direct
from the recruiting areas, 33 were admitted to hospital in within 3o davs, of whom
two dicd, and during the second period of 30 days nine were admitted. On the other
hand, of 112 East Coast natives locally engaged during the same time, only one was
admitled during the first period of 30 days and two during the second. One of the
latter died. '

Statement I, 3 shows parallel of even more striking results in batches of Mozam-
bique, Quilimane, East Coast, and PBritish Central African natives.

I

Supple-
mentary
Sialement.

Lirs.
Trwing
and
Mg fay.

2 Sap, 1904,



42

=upple-
mentary
Statement.
Ihes,
Trvine
anid
Macauluy.

24 Sop, 1001

COLOURED LABOUR COMPOUND COMMISSION,

Very many of these cases of sickness are malarial in character, which predispose
to acute disease, or there may be outbreaks of coryza and colds which may develop
into true pnemmonia or meningitis. AMany of the natives, indeed, are found to be
suffering from coryza and colds on their arrival,

Further, Iir. Brodie, Medical Officer to the Witwatersrand Native Labour Associa-
tion, states that between the beginning of September, 1903, and the end of January,
rgoy, all the East Coast bovs and moest of the Northern Transvaal boyvs arrived in
poor condition.  In zome gangs over 50 per cent. showed definite signs of scurvy.
This experience may be regarded, to some extent, exceptional, owing to the fact that
the mealie crop, on which the natives mainly depend for their food. was, that vear,
exceptionally poor.  Bul the influence of this fact on the mortality for 1g03 cannot
be overlooked. During the first six months of 1904 the condition of East Coast and
Northern Transvaal boys has been very much improved.

Although these are the months i which the natives arriving from these districes
are always likely to arfive in the poorest condition than :luring. the rest of the year,
they are not the |1:|I1};|:|.I]15 when the climatic differences cxisl{ng between their lomes
and the High Veld 18 most extreme.  So far as the figures for Igo3 go, they show that
from October to April the curve of mortality for pneumonia is relatively low. It
tends to rigse in May to a maximum in July, and gradually falls againt from July to
Cetober.  The danger from pnemmonia and meningitis (0 newcomers from tmpical
countries is much greater during the cold weather, even though the natives may arrive
then in better condition. The risk is greatest, of course, in the case of boys arriving
in poor condition, especially those suffering from scurvy, but it extends in some degree
to all natives arriving in the cold months from tropical districts, many of whom, as
we have said, are prone on arrival to be attacked by malaria.

We may expect. however, that as tinme goes on a greater number of the natives
arriving from the East Coast and Northern Transvaal will be bovs whe have already
worked on the Rand, and who will thereby be, to a greater or less extent, inured to the
climatic conditionz and the circumstances of mining life. The mines will come, we
hope, to have a more or lesspenmanent clientele amongst these natives,  This is dis-
tinetly indicated in the Statement Ib 5. which shows that from January to June, 1gog4,
s8+q per cent. of Fast Coast natives and 578 per cent. of Northern Transvaal natives
were old mine bovs,

Further, there is a consideralle increase in the proportion of boys locally engaged.
This is shown in Appendix B, 2, a8 compared with B. 1.

Thess were the conditions which led us to recommend to the Chamber of Mines
the desirability of making some provision to obviate the risk of suddenly exposing
bows arriving from tropical distrnicts to the dangers incident to sudden changes of
climate and sudden introduction to the conditions of mining work, and we suggested—

(1) That natives from tropical countries, amd especially those arriving frem
new sources of supply in such countries, should, as far as possible, arrive
here in the hot season, namely, from October to March,

{2) The stricter supervision of recruits prior to entry into the Transvaal.

(3) The provision of an adequate supply of clothing,

(4} The institution of a detention compound at Toliannesburg, where all weakly
or impoverished natives should be detained until, in the judgment of the
Medical Officer of the Wiltwatersrand Native Labour Association, they
were fit for allotment to the mines,

These recommendations have all now been put ifto operation.  Statement . 4
shows the working of the system of detention. Tt will be observed that in many cases
whole hatches were temporarily detained, and we believe that this measure will cffect
a considerable reduction in the amount of sickness amongst these natives when they are
fimally allotted to the mines.

Statement I, & shows the provision made for clothing.

J.—=Narvee or Worg.

{3) A= it 1= difficult to separate the racial from the climatic factor. so, in conjunc-
tion with hoth of these, we must take the conaifions of woerk.,  Zulu, Basuto, and Cape
Colony natives are mainly emploved on surfzce work, although a certain proportion
work undergroumd.  On the other hand, the BEast Coast and other natives form the
larger proportion of underground workers, although many of these also work on the
surface. This fact. no doubt, accentuates the influence of race and climatic conditions
in heighiening the mortality of the latter, for the risk of chill from exposure on emerging
fatigued from the underground workings to the sorface is, undoubtedly, a factor to
be weighed. The underground temperature averages some 70 degrees Fah. throughout
the vear, and the sudden change to surface conditions, with perhaps an fce-cold wind
blowing and a temperature below freezing point, forms a very obvious danger. But,
on the other hand, surface bovs frequently work in extremely exposed situations, and
are often, with scanty clothing, subjected to the same severe surface conditions. Tt
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may be assumed that the absence of proper change-houzes and the insufficient insistence
on clothing helped, for the above reasons, to swell the mortality in Igoz and Igos,
for. needless to sav, the native himseli is helplessly careless as regands hoth clothing
and exposure. Thst and, in certain circumstances, the vitiation of the underground
air by mine pazes are also added to the risks of underground work, but they are. for
the most part. operative only on those exposed to them over long pericds.

The joint influence of scason, race, and occupation is seen in the table of sickness
statistics, compiled from the retums of the Mines Department (Ik 7). These deal
with all coloured labourers. and. therefore, differ in a slight degree from the returms
given in Tables A T and A, 2.

They show the effect of the seazonal factor in the number of cagez of pneumonia,
which for the second period of o3 was more than double that for the first perod
of 1904, The mortality alzo, which wag 26°3 per cent. of the cases for the former
period, fell to 175 per cent. for the latter. The tables show also the further influence
of sccupational and in the part of racial conditions also in the fack that the proportion
of cases of pneumonia amongst surface as compared with wndergroond boys is as
Itog4°3and 1 tosin the respective periods, whereas the rates o1 the occupational
distribution of surface to wnderground bevs is, roughly, as 1 to 2. Further, the com-
parative case mortality from pneumonia amongst surface compared with underground
bovs is ag 21°3 per cent, to 2747 per cent, for the first period, and as 12-62 per cent,
to I8 77 per cent. for the secomd.

In the case of meningitis the contrast is still more stnking, the proportion of
surface to underground cases being here only as 1 to 7 for each period. The case
mortality of this diseage is very high—from 7o to 75 per ceat.

=o far as bacterwological investigation has gone, the majority of these cases of
meningitis are pneumococeal in origin. although a certain proportion are mening-
oeoccal.

Considerable varintions are found in the mortality at the different mines, a point
to which we shall return. It i=. perhaps, worthy of note that the deep level mines
showed. on the whole, for 1903-1004 a higher mortality than the outerop mines, the
latter having an advantage in rate of mortality of 904 per 1,000, Lonzer expericnce,
however, is necessary to show whether thiz disproportion is a fixed factor and due to
conditions of cecupation which may or may not be remediable,

4-—IIRT.

(4] During the time when no reliable statizgtics of native mortality were available
the dief of the natives did not receive sufficient attention. and prior to 1903 the dangers
of too exclusive o relianee on a staple diet of mealic meal, with a few accessories, was
not sufliciently realised.  Although the conditions of the war left on the hands of the
mining companics a large number of natives who were already scorbutic. and the failure
of the mealie crops over large parts of South Africa during 1902 and 1903 led 1o an
impoverished and seorbutic condition amongst large numbers of the recruits, there is
no doubt that the continuance of scurvy on the mines during these years was favoured
by the nature of the diet provided.

But since that date the recommendationg of the report of the Committes of Medical
Officers regarding diet have been practically evervwhere adopted, and the factor of
diet necd no longer be reszarded as contributory to the death rate.  Indeed, all observers
a that the condition of the natives leaving the Rand is immeasurably superior to
that on their arrival, a fact which is ample proof that the prevailing conditions in this
respect are quite satisfactory.

(5} The care of the sick is now also very greatly improved, and advance in this
direction i3 being maintained. Since 1goo, 38 native hospitals have been either newly
built or enlarged and renovated. Twenty-six native hospitals are now under the direct
supervision of white men, quite apart from the Compound Managers, who, on the
small mines, exercise a general supervision, and special diet for the sick is now universal,
and special provision for their clothing practically so. Daily medical inspection is
rlt;:-w the rule on most mines, and we lay great stress on the strict segregation of sick

oys.

(6) Before the adopt on of the report of June, Ton3. by the Chamber of Mings,
the standard of howsing of the natives was in need of inprovement in several Fespects.
The compound huts reproduced roughly the conditions of the native kraals. They
were foored with earth, badly lighted, ill-ventilated, and heated by open coal braziers,
with no provision for leading off the fumes.

From that date, however, great improvements have been effected in the housing
of the natives. Since the resumption of work on the mines, 22 compounds have been
built or substantially extended, partly for new companies and partly to replace old
compounds which were regarded as obsolete.  On 32 mines practically all the require-
ments of the Medical Officers” report regarding housing have been met, and in 21 others
substantial improvements in houging have been made,
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The Rand Mines Group, for example (along with others), have in all their com-
pounds introduced impervious foors, stoves with flues, suitable bunks, and provision
for lighting and ventilation, and analveis of the air taken in typical rooms in several
of their compounds show most satisiactory results,

iII.

With a view to elucidating the comparative value of the various factors which
we have discussed, we selected 13 mines for detafled examination, Six of these we
took becanse they had, for the official year 1g03-4, very high death rates, varying
from 70°7 to g1 per Looo, Three we took as having death rates approximating to
the average for the yvear, namely, from 51°3 to 56°5 per 1,000, The remaining four
selected showed low death rates, varying from Ig-g to 35-6 per 10000

(1) We found that in all these cases the diet supplied was substantially the same,
so that this factor may be climinated as a cause of the observed varations in the
mortality,

{z) We then investigated the condition of the hovsing of the native workers on
these mines, and we found that this bore no direct relation to the death rate. The
two fowest on the list have compounds of the old tvpe, which have not been altered,
The huts have earth floors, no special provision for lighting or ventilation, no special
bunks or stoves, and the cubic space allotted is no greater than on the others. On
these two mines uo change-houses are provided,

On the other hand. those mines which have made the most improvements, in
several instances, figure high on the list. We do not say, of course, that these improve-
ments are of no value, but they have been, for the most part, too recently introduced
to enable one to judge as vel of their effect, and they clearly are not a main determining
factor in explaining the variations in the death rate.

(3) We next exammed the terntorial distribution of the natives emploved (Appen-
dix F. 2), but we again found that this afforded no explanation of the variations.
Mime ** 3M." for example, has 065 per cent. of its complement composed of Portuguese
natives and Mine * L 7 8¢ 4 per cent., as compared with 62-96 per cent. on the Mine
“ A" and 79°79 per cent. on the Mine " E."”

(4) When, however, we went inmto the matter of recrusting, we found a clear clue.
The mere replacement of boys does not 1tself cxplain the vanations, since all the nines
replaced from 73 per cent. to I38 per cent. of their complement during the year.
Naturally, those munes which had fewest replacements have a relative advantage, but
Mines “ M ™ and ** K. with a comparatively low death rate, have a replacement of
too per cent. and 138 per cent., respectively, and the Mime ** A" with the highest
death rate, has a replacement of 126 per cent.

(5) We then in every case divided the recruits, on the one hand, into natives
allotied by the Native Labour Association whe had been recrodfed divecd from nefive
ferrifories, and, on the other hand, into natives voluntanly engaging, who comprise
natives whose term of service has expired, and who re-engage locally, and also a pro-
poriion of Transvasl, Natal, and Zululand natives. The results are shown in Appendix
F.3. Having done so, we caleulated the respective numbers of these two classes of
rocrnits as percentages of the average complement, and the resulting fipures are very
striking. They are shown in Tables E. 4 and E. 5. It is at onoe obviows that there
s a direct relation between the death rate and the percentage of raw recriits allotted.
Broadlv zpeaking and allowing for minor variationsz, which in the complex conditions
operative may not admit of ebvious explanation, we may say that for the 13 mines
subjected to investigntion (1o which, in the chart, we have ndded Mine * N} the
death rate varied, directly as the percemtage of recruits drawn direct from native
territories, and inversely ag the numbers locally engaged and composed of natives
who are so far acclimatised. Thrs o5 the one redafrvely constant featurve which appears
as @ resuli of thes invesfigafion, and 1t is shown graphically in Chart 3.

(6) Nor docs the explanation of this result lic in the supposition that the patives
locally engaging were mainly Transvaal or XNatal or Cape Colony boys; 20604, out
of the 4,811 local recruits, were Portuguese natives from south of Latitude 22 degrees,
a percentage of 5h.  We found that it was impossible, without the exaction of enormous
labour, to accurately allocate the deaths occurnng among these two classes of recruits.
But the high percentage of Portuguese natives oceurring among the local recruits and
the fact that Mine " A" with g2 per cent. of its local recruits and ob per cent. of its
total complement formed of Portuguese natives, still shows a mortality of under zo
per 1000, proves that the Portuguese native, when acclimatised, has quite a low
mortality. This resuli, taken in conjunction with the data given in Appendix E. 1,
strongly supporis the contention that a comparatively short period of inurement to
local conditions of climate and work iz sufficient to enormously lower the death rate
of those natives, who are on first intreduction most susceptible to disease.
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Iv.

Finally, we may recapitulate in summary the conclusions to which we are led
from consideration of the foregoing facts and figures the incidence of disease and
mortality amongst the native workers on the mines of the Witwatzrsrand has been
due to several factors, which we have bricfly attempted to elucidate.

We believe, as we have gaid, that time will prove that the execessive mortality
which eccurred in Igoz and 1003 was quite abnormal.

The main causes of the high mortality which prevailed during these years were,
in our opinion, the fellowing :—

{1) The local legacy of the war in the shape of a large number of impoverished
and ill-nourished natives, many of whom were scorbutic,

{2} The fact that the larger proportion of the recruits drawn to the Band during
those vears came from tropical or sub-tropical districts whose climatic
conditions differ very much from those of the Rand, and the further fact
that, owing to the disturbance of the conditions of the industry cansed
by the war, a high proportion of these were raw recruits.

{3) That, owing to the conditions of privation cxisting in certain of the tern-
tores from which the greater numbers of the recruits were obtained, very
many of the latter were weakly and already suffering from scurvy on their
arrival, being thereby predisposed to any acute infection.

{4) That a large number of the natives were, and are. the subjects of chronic
malaria, which is partienlarly apt to attack them when subjected to sudden
changes of climate.

(5) That the scarcity of labour constituted a pressure on the recruiting agents
to introduce natives who might otherwize have been rejected owing to their
physical condition,

{6} That the seasonal conditions on the Rand were, during those vears, extremely
TIgOrois.

(7} That the special conditions of underground work aggravated the risks of
the meidence of discase which the foregmng causes induced,

{8) That the form of diet, especially owing to the necessity of using imported
maize, was unsuitable, and the diet insafficient in variety,

(o) That the conditions of housing, the supervision of clothing, and the care
of the sick also required improvement.

Ar the game time, the conclusion to which the facts inevitably bring us to is that
the most important factors in producing the mortality have been racial and climatic,
and that the matter of housing, alihough of much importance, as we have insisted,
has not been a main cause of the excessive mortality.

Tt will e seen that certain of these factors are permanent in operation and others
are temporary or remediable, and, therefore, while we believe thar the improvement
in the death rate which has charactsrized the past six months will be maintained, we
recognigse that the mortality may be adversely affected from time to time by such
conditions as the possible recurrence of searcily in the nalive territories or TIZOTOus
seazons on the Ramd. Tt is with this conviction that we have insisted that the main
problem is one of acclimatisation, and that the Committee of Mine Medical Officers
recommend that the incidence of dizseaze ghould be met af all points with the object
of protecting the native during that process.  For this the Committee of Medical Officers
recommended ;—

(1) Strict supervision in recroiting.

{2) The adequate clothing of recruits on their introduction into the Transvaal.

{3) The provision of a detention compound, where weakly "and impoverished
natives should be kept back until fit for allobment to the mines.

{4) The adoption of a more varied scale of diet.

{(5) The remodelling of the compound huts so as to provide conditions more
conducive to health, by the introduction of impervious foors, to which
we attach preat importance, and by due provision for ventilation, lighting,
and warming.

(%) Certain detailed recommendations regarding hospital construction and
administration, and the daily inspection of the natives in the compound,
g0 as to provide for the avrict and immediate Holation of all the sick, so that
there should be in the compound none but those who are fit for work.

(7) 'li"he ]rmx-'iﬁiou of change-houses and of coffee and soup kitchens at the shait-
1eacls.

(8) The enforcement of adequate saniktation.

Since the date of the Medical Officers’ report very substantial steps have been
and are being taken to mect these requirements, which the Chamber of Mines have
practically adopted #n fofo.

The first four are already fully complied with in every detnil. The housing of
the natives has been greatly improved. and on many mines fullvy complies with our
recommendations.  The care of the sick is now generally adequate, and in this respect
it is satisfactory to note that when cases of plague recently appearad in the native
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compounds there was no spread of this disease.  Of the principal companies, 30 have
already erected change-houses, and in this respect the others might well follow suit.
Mine samitation is now under the care of the sanitary anthorinbes,

We attribute the lower mortality which has fortunately characterised the first six
months of Tgog and the improvement which is still maintained to the following causes : —

(1) The milder seasonal conditions which have prevailed.

{2} The better condition of the bovs on arrival.

(30 The larger percentage of bovs amriving from native territories who have
already worked on the Rand, and the larger percentage of natives engaging
ot re-engaging locally, a feature, the importance of which, has been clearly
demonstrated.

{4} The greater care in selection and detention of the recrmis.

{5) The better all-round attention to the conditions under which the native
lives and works carried on along the lines we have described.  One marked
result of this has been the practical disappearance of scurvy as an important
factor in the mortality,

LOUIS G. IRVINE.
DONALD MACATTAY.

(Dr. Turner.) Have yvou obtained any records of the maximuam and minimum
temperatures during the years rgoz and 1go3 *—We tried to get them, but the
Meteorological Department did not start them until June, 1903, so that we had
no records before that date. We also found that, although it is a matter of
common knowledge that the winter seasom of 1904 has been exccedingly mild,
as compared with previous vears, yet vecasionally, we had a very low temperature
at night, which kept up for a few hours and brought down the minimum average
very much. Not having complete data, therefure, we did not submit these
figures. There is one particular feature regarding the winter season of 1904
we should like to draw attention to, and that is the absence of those bitterly
cold winds which we had in 1903, even though the temperature was low at nights
this year.

As a matter of fact, 1 cannot get the temperatures for 1602 and 1903. I
have got the average from 1893-4 up to last year, and the average for the year
Tgo3—4 is very similar ?—Exactly ; that is what I say. We traced one par-
ticular month and found the averages did not vary very much. You see, if the
temperature is very low for even half an hour that brings down the average.
There i no comparison between the winters of 1903 m;d 1904. Although
vecassionally in 1604, there might have been a big drop in the temperature,
making the average much the same as in 1903, yet it was unaccompanied by the
game bitterly cold winds as in Igog. s

There is one aspect of the question that has not been sufficiently dwelt upon
yet. We have been going very much upon the amount of COz in the atmos-
phere inside and outside the compounds, but what is your opinion as to the
proximity of the people living in the compounds ?—0f course, that s an important
clement, but in the frst place, it is, to a large extent, controlled by medical
inspection, which removes daily any boy suffering from any infectious disease
in the compounds, so that he 1s not there toact asa foeus of infection, and, further,
putting the bunks in two tiers, unquestionably greatly reduces the proxinity,
compared with having them all spread out on the floor. o _

Then you think that, practically, cubic space counts for nothing ?—I did

not say so at all.
Then what iz your idea 7—1 say that the structural arrangements we suggest

are sufficient. y ) ; _
(The Chairman.) That is the New Rand Mines type ?—Yes. .
Not the model huts proposed ?—I think there are structural defects in the
mixdel huts which. render them not so goed as the type on the L;lﬂn Deep.
{Dr. Turner.) Then you think 200 as good as 300 cubic feet ?—1I think 2e0
is sufficient for health purposes, with two tiers of bunks, and adequate daily
inspection of the compounds. ot
{The Chairman.) Have yon any iurther _
forward with regard tu the reports which have been circulated ?—(Dr. Macaulay.)
[ think evervthing we want to say is included in the reports. (Dr. frvine.) We
have alse prepared a precis of the evidence interpreting the repurt.

points you wounld like to bring
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(The Chairman.) Yes; we have got that. (D, Trpine) Our idea was that
the report should contain nothing controversial, but should simply give impartial
data for the consideration of the question. We have put our mterpretation of
the report on this particular matter before you-in the * Precis of Evidence.”

[Sir RKewdal Franks.) When you say 2oo cubic feet is soflicient, do vou
consider 2o0 the minimum ?—200 is certainly the minimum, -

I mean is it the very least 7~—1I think it is the least sufficient for purposes
of health, yet I think it is sufficient. [ would point out, with regard to the
proximity question, alsu, that although sanitarians are rather averse to consider-
i“E percentage i3 :ftﬂmlﬂl.':l'l'lm!l present, that t'EaI‘I!,.' has a dwrect h-l:‘all']'ng upon the
proximity question, on, at least, the five nights of the week when there is not
the [ull complement present,

(Dr. Sansom.) That zoo you have reckened on the total complement 2 —Yes.

Do you say that now, as a result of recent experiments ?—No; [ say that
it 1s the only standard 1 should ever have accepted.

You mentioned 150 in the previous report /—Yes; but not as a standard.,
The reason of that was this. That report was drawn up at a time of emergency,
and, considering the whole question, we were asked to provide measures to meet
the death rate as qui:‘kl}-‘ as ;:us-z{-i.l.:h:, and we, therefore, recommended a very h.l-]'gl.‘
PrOSEAmme.

We recommended a figure which 1 could not aceept, and when Mr, Strange
asked me if T would accept that as a standard, T said that 1 would not, (D
Macarday.) It was a compromise in regard to the type of compound then in
existence. We would never recommend that for new compounds.

(Dr. Turner.) Was 150 about the average ?—{Dr. Macawlay.) Rather over
the average. (D¢, Froine) 1 think, on the whole, it was. We found many of
them lower. 2

(The Chatrman.) When you recommend 200, that is for the full complement ?
—Yes; Ioo per cent present.

And what when there is only 66 per cent. present *—Then they are getting
00 cubic feet per head. :

Quite =0 : 1 understand.

(Surgeon-General Edge.) Have you any idea of what additional EXpense
would be involved by the addition of ancther 100 cubic fect to the standard vou
have laid down /—That yvou would have to ask the engineers of the Chamber
of Mines for.,

(Lr. '_.'I‘"ﬂrﬂsr.] You din’t think this pso cubic feet of air-space provided
has anything to do with the heavy mortality *—We have shown in the report,
I think, that it was not a main factor, because the mine with rg death rate.
although it had an equally low amount of cubic air-space and the old type of
compound, it nevertheless, had the lowest death rate of all : which is Fi"‘!';i\’ due
to the f.'l'lg'.l‘. that 1t ll_:ld i large pereentage of acclimatised buoys, so that, U|_-,\-i'u|_l,,-|].|l.
the housing conditions were not sufficient to canse a high mortality. ]

(51r Kendal Franks.) What mine was that *—(Dr. Macaulav.) It is marked
A o the chart, ]

I think it was one that we saw *—Yes.

Iﬁmd une we considered about th_e worst 2—Yes: about the worst, (L,
Ir..n-ﬂr.‘! We have been asked not to give the names of the different mines, but
I gan inform you in confidence,

 AThke Chairman.) You think the mortality is not due to the housing con-
ditions ?—1 say, Sir, that the housing conditions do not form a main factor in
the mortality. We have detailed the factors we believe to be impurtant ones,
You will find them stated in our report, There are a great many of them and
we think the influences of these other factors are proved to be greater than the
housing factor, from this analysis of the thirteen selected mines, which we have
given. We went into the matter of housing, replacement of complement, cloth-
g, ete., and we found, that the one relatively constant factor ﬂt‘.‘l&‘rmi‘.u:ng the
death rate was the relative pereentage of new to old boys,

{Dr. Tmfrer.] That 1 have no doubt about, because I have seen it in Kim-
berley, but still do you think that 150 cubic feet per head had any effect on those
new boys ?—It obviously had not sufficient effect in the case of the New Goch
to cause a death rate of over zo.

But those boys had been through the mill and it was, more or less, a case
of the survival of the fittest ?—T should certainly say that T prefer 200 and the
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housing conditions we have suggested.  We would not have recommended the
housing conditions to be changed, if we had not thought they were not below
the standard of health.

{Swrgeon-General Edge) Do you think the outbreak of pneumonia at that
time was at all effected by the boys crowding together ?—Take a mine like the
Crown Reef. During June, 1go3, which was the worst month for pneumonia,
there were about 1,200 boys on the mine. I had in one month, eight deaths
cut of about twelve admissions info the hogpital. I can give you the exact figures,
but the percentage of mortality was enormously high, and the number of cases
was not very great, so that does not point to an epidemic of pneumonia. In
that compound there were 1,200 boys,

Were the cases close on each other in sequence ?—The}-‘ Came during the
cold months of the year.

But did thu_:}-' conne inoa rush ?—Tht".}? dicl met all come from one bat 3 in fact,
there were more surface than underground boys, the reason being that the surface
works are very expesed, and boys were sometimes carried benumbed with cold
from the dump and died withina few hours after being admitted to the hospital.
It seems common-sense to me that these extreme seasonal conditions, making
it impossible for certain bovs to work In certain seasons, were more commonly
the cause of pnenmonia than overcrowding, although 1 do not deny that over-
crowding may predispuse to poewmonia.

(D, Turner.) You have given us these reports ?—Not for the last year
throughout, but I can easily get you them.

(Sir Kendal Frauks) What menth were you referring to ?—June 1gej.
{Dr. Macaulay.) 1 would like to say, as far as my own personal experience goes,
that T have found that the isolation of the sick (which we consider a very im-
portant point) in such a compounded hospital as you saw in the Glen Deep, in
every case has resulted in a very large diminution of the sickness rate. (Dr.
Trvine.) Of course, vou understand, Sir, our whole programme is proper isolation
of all infectious cases.

{Dr. Turner.) Were you isolating them in 1903 7—0Oh, yes. (Dr. Macawlay.)
Omly since this report was adopted. There was no compounded mine hospital,
as far as 1 know, ;'lril:n' to June 6th, 1903.

{Strgeon-General Fdge.) What do you call a compoeunded hospital ?—Where
the hospital is in an enclosure, scparate and distinct from the compound, and
they are kept prisoners there until they go back to work. (Dr. Troene) Ever
zsince I came back from the war, the compound manager or hospital attendant,
whe is a most intelligent boy, goes round the compound every day and turns
put all sick boys. This has been done since Tgoz. It is not a recent system
with me.  (Dr. Macawlay.) This was not adopted in June, The report was handed
in in June, but it was not adopted until the end of August or beginning of Sep-
tember. (Dr. [roine) Tt was adopted on the 3rd September. (Dr. Macawlay.)
And after that the hospitals had to be built,

(Sir Kendal Franks)) How many mines have adopted the recommendations
you made at that time #—This is included in our report.

Do you also state in your report how many have not adopted them ?—
No: unly the positive fact of the number that have adopted them. (Dr. Trufne.)
As far as the standard of housing is concerned, the majority of compounds with
over 200 boys fulfil all the requirements.

(Surgeon-General Edge.) Under what law do they send in the specifications
of huts to the Government to be passed *—{(Dr. Macaulay.) [ am not aware
whether it is in the mining regulations or not.  (Dr. froine.) [ have here a table
including every mine on the Rand. The Native Affairs Department asked me
to give them a schedule of headings for the inspection of all compounds on the
Rand, and I think they are going to publish it. Everv mine on the Rand is
included in the returng, and vou can find out from it the state of their compounds,
diet, hospitals and everything.

(The Chairman.) Do vou find you have any statutory authority for carry-
ing out the recommendations which you have put forward ?—Well ; of course,
the fact is, that the Chamber of Mines is technically, only an advisory hm'l_r!r;
the directors of the companies are the executives, and what has happened is,
that the Chamber of Mines have substantially adopted én folo our report, and
they recommended all the companies to put these recummeqdatluns into effect,
but the actual people responsible are the individual companies themselves.
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(Surgeon-General Edge.) | presume if they decline to do’it, there is no legal Minntes of
Evidence.

[¥rs.

power to make them ?—

(Dy. Sansom.) Moo The only possible way 15 for the Commissioner for
Native Affairs, if he believes a compound is not as it sheold be, to remove the
buys,

{Snrgmn—{:cm.mf f":.i"b} Then '.w.hi.' o lhf_}? submit the P!d.n": for ]lmj_:nhal:.
to the Government to be passed !—(Dr. Sansom.) That is only for Chinese.
Under the Chinese Ordinanee they are bound to do so but not for natives.

(The Chairman.) You recommend the adoption of this New Rand Mines
type of hut ?2—Yes; we recommend that type. There may be possibly small
modifications, but that. broadly, is the type we recommend.

In looking over these plans we have never been quite clear in regard to the
relation of the inlet to the outlet. We have never been clear as to whether the
inlets are less than the outlets or greater —(Dr. Trvine.) Perhaps Mr, Williams
might answer that. He has made detailed observations in all these huts. The
reason why we based our recommencdations on that type of hut was that it gives
good air.

(Surgeon-General Edge.) Do you also approve of the back-to-back huts #—
I do not at all, Sir.

Th{':}" have them also on the Glen Deep ‘[ do not Approve of them at all.

(Sir Kendal Franks.) We thought them very good.

(Surgeon-General Edge.) I thought so /—The back-to-back lut may be
rendered much less objectionable by not making the partition complete.

In those we saw the partition is not complete ?—That, of course, does not
cause quite such a good draught as an ordinary hut with a window opposite
the door, but it is certainly very much better than blocking the wall right up to
the top. Still, I think in any new compeunds that are being made, the back-
to-buck pi'illn:!ple should be discouraged.

(Sir Kendal Franks)) Is there any objection to giving us the number of
mines that have not adopted the recommendations 7 —You can find that out
from the returns of the Native Afiairs Department.

I know ; but without making us count them ourzelves, can you give us the
proportion that have adopted them, the proportion that have not, and the pro-
portion that have adopted them partially *—You will find the details on page
{17) of the supplementaiy statement. 1 went through the series of returns of
the Native Affairs Department and I did it hurriedly, so I do not say that there
may not be an error of one up or down in this return, [ think there were 67
mines, each employing over 250 boys, and we found on these, since the resumption
of work on the mines, that 22 compounds have been built or substantialiy extended,
partly for new Companies, and partly to replace old compounds, whizh were
regarded as obsolete.

Is that since the war ?—Well; they were carrying it on during the war,
since 1go0. This is in our report. * On 32 mines, practically all the n:ql.ure-
ments of the Medical Officers’ Report, regarding housing have been met. and in
21 others very substantial improvements in housing have been made.” ‘:—uppmmg
a compound put in impervious floors alone, 1 call that a substantial improvement,
but I do not say that is adopting all the requirements, and, thercfore, that list
of 21 consists of mines which have adopted some of the reguirements but not
all.

And then the balance ?»—The rest are practically unimproved.

(Surgeon-General Edge) And your requirements include 150 cubic feet 72—
They all have that, 20 I did not go into the question of cubic space. It was not
mieasured.

The compounds we have seen are supposed to meet the requirements of
150 ! —Oh, yes.

(The Chatviman.) Now what about this bulince unimproved ; they number
about 15, according to the figures you have given ?~—A good many of them are
mines with a very short life to run.  Take the Bonanza, it has not got impervious
floors, it has the ordinary eanth floors ; it has got fixed bunks, but no means of
lighting or wventilation. T call that unimproved, but nevertheless, the death
rate was exceedingly small.

Do you account for that by the fact that the boys had been acclimatised ?
—That does not come out so very strongly in the Bonanza, as there was less
than 50 per cent. locally engaged. Take on the other hand, the Robinson Central
Deep, with a small compound of the old type, which has engaged since the war
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704 boys, and only 50 of these have been allotted by the Native Labour Associa-
tion. All the rest have been locally engaged, and there has not been, during that
time, a single case of death from sickness, while the compound huts are quite
of the old type.

(D, Turner) It is only just built /—The new huts have only been built
within the last few months.

(Sir Kendal Franks.) From this report, there are 14 mines that have not
adopted any substantial improvements. Can you give an estimate of how many
are short lived mines /—1 could not say. We only know individual cases. The
Bonanza has only two years to run.  (Dr. Macawlay.) And the one which T
think vou considered the worst, the Geldenhuis Main Reef, T am imformed it
only has a few months life.

(The Chairman.) In regard to those cases which have not followed yvour
recommendations, although the death rate has not been any higher, but even
less, has it been notified whether the sick rate is any higher ?—1 think you may
stake the death rate as an index of the sick rate,

But in regard to minor aillments, has the vitality been lowered ?—On the
Robinson Central Deep and the Bonanza, certainly not. The sickness rate iz
low. During the five months from January, I had not a single death from sick-
ness on the Bonanza.

(D, Macawlay.) On the Rand Mines group, where the vitality of the
labourers can be measured by their efficiency, they have an efficiency of about
45 per cent.

What is the efficiency on the others that have not followed out the recom-
mendations in accordance with the Rand Mines type :—We found it extremely
difficult to get these from the Rand Mines. It is a very difficult figure to work
out. Take the Crown Reef ; its sickness rate is not, as a rule, more than three
or four per eent. of the complement, f.e., not counting the boys who are not doing
work because they don’t want to, but taking simply sick boys. The sickness
rate is not more than four per cent.

{(Dy. Turner) In vour supplementary report, on page 5. there are some
figures comparing the racial distribution of the native labour supply of 1903
and Tg04. Have you left ont any small groups ?—I think it is complete.

Why I am asking is because it does not add up anywhere near the 100 ?
—Which table do vou mean ?—

The one on page 5 ?—You will notice we state * the main sources.”

That is what I wanted to know. It struck me some little fractional things
had been left out ?—You will find them on the next page. You will also find
full data of these in Appendices B. 1, and B. 2.

{The Chairman.) 1 think it is the desire of the Commission to convey our
thankz for your very comprehensive report, which will greatly assist us in draw-
ing up a report on this matter. 1 think we need not detain you any longer.

(Sir Kendal Franks)) T would just like to make a point clear.  In the Precis
of Evidence, on the fourth page, voun state * with a standard of zoe cubic feet
per head, that the percentage of the complement present ranged from 67 per
cent. to 1oz per cent.” r—That means there were more even than the full
number corresponding to 200 cubic feet per head present.

When vou were making that test you had more than the full complement ?
—Yes : a boy extra or something of that sort.

Mr. J. R. WILLIAMS.

Mr. J. R. Williams was recalled and examined.

(The Chatrman.) T think Dr. Turmner has some points with regard to the
analyses which he wishes you to clear up.

(Dr. Turiter.) Would you look at the figures dated 17th September ?
—Those of the 15 samples taken at the Village Deep.

Yes. Well, now I think at 11 pan., respiratory impurity is represented
at 14, taking ‘36 from -50 ?—Unfortunately Dr. Moir has my original copy,.
but T will accept your figures.

Then at 1 a.m., it had risen to -34 respiratory impurity ?—Yes,

And then at 3 a.m., it had fallen to 13 *—VYes.



COLOURED LABOUR COMPOUND COMMISSION. 11

Can you tell me what was the area of this opening through which 400 feet -:!i_mllﬁ of
per minute were passing ; was that one of 15 in. square f— N

That is an intake, but, unfortunately, I have not the original copics of these i 31':{{
analyses, s TRERECe

Do you happen to know the size of these intakes —15 in. by 17 in, I =% Sep. 1904
¥ PR A 7

think.

We measured them and made them 16 by 15 ?—It would be very simple
for me to give vou an actual copy of these. We have got them all on the plans.

Mow as far as I can make out, during the next three hours they must have
had some 2,340 cubic feet per head coming in there. That would reduce it down
to o34, and then to reduce it from 34 to '13 yvou must have hud something near
=000 cubic feet coming in ?—Part of that would be accounted for by the various
conditions of the fires.

But there are no fires ?—But there are many other things. The boys may
not have been smoking, or had no candles burning and so on.  In nearly all caszes
you will observe that after one in the morning, the air in the compound was
considerably purified, which was due, I think, to the reason that on the still
nights when we were sampling, there was a gentle breeze which assisted ventilation,
and also the fact that all the boys were asleep and not sitting round. T have
geen as many as 1o boys sitting round the fire smoking.

They would not be deing that between one and three a.m. *—Up to 12,
they would.

In this particular case they were constant *—Yes.

As far as I ean make out, there must have been somehow or other, 5.000
feet of air per head coming into that room. There must have been an enormous
number of chunges of air during the hour >—The size of the room was 8,zo0,

Dr. Moir has suggested that, perhaps vou tock that particular measure-
ment al the opening of the eaves or air-holes ?—In all these cases, the
anemometer was only used on the air bricks and alse on the louvres over the
door,

Yes ; you have given 400 feet per minute, and the outside air was moving
at 580. T am not cavilling at that, but it strikes me there must have been a
tremendous amount of change peing on in that room at that time *—Not zo
very great.  The size of the room was 8 200 cubic feet.

Yes; with 35 boys in it >—Now, as, at least, 60 per cent. of the volume of
the room per hour is going through the hood over the stove, it does not mean
a very large amount te go over the louvres afterwurds.

Still, the air must have mixed with it to have reduced the COz.  If it was
short circuited, as in the one instance, then it did not affect the COz ?—What
I mean to say is that after the figures you have given there iz 48,000 feet accounted
for going through the louvre, which is just on a level between the two bunks,
and, therefore, not causing the boys any inconvenience at all,

I want you to come and look at my figures and see if they are correct. (Dr.
Turner explained his caleulations to M, Williams.) Referring to the amount
of airchange mentioned by Dr. Turner, the witness said, judging from the general
condition of the room and the absence of anyvthing approaching to a draught,
I should say it was quite impossible.  That figure wounld mean a hurricane blow-
ing.

That iz why T cannot understand these fgures,

(The Chairman.) There must be an error somewhere *—There can be no
question at allabout an error in the amount of COz in the room.  That is absclutely
final. They were carefully checked, and at least three samples were taken with
regard to the purity of the air. I would certainly vouch that there was no draught
at all in these rooms.

(Dr. Turner.) How do you account for it 7—I must say [ would like to
check those figures.

That is particularly why I asked you ?—All right, I shall doso. The difference
may, possibly, be accounted for by the condition of the outside air.

Then I am to disregard that figure altogether ?—No, Sir; but I say the
outside air only gives you a fair idea of the inside air. I have had the outside
air as high as ‘7.
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I quite understand that, and, in fixing our standard, it must be a standard
of respiratory impurity and not COz. otherwise you might be at a disadvantage
as yvou might possibly have it up to 1°4 ?=What I want to point out to the Com-
mission is, that in some cases we have had the air purer nside the compound
than outside for a certain length of time. Take any mine where they have got
chlorination works, and with certain winds blowing, you have Cl and S0z, and,
therclore, you cannot always take the difference between the outside and the
inside air. 1 should say that to tuke the ordinary standard on the Rand, as
‘34 to 35 would be very much nearer [or the outside air.

Then when the wind is blowing from these chimney-stacks towards the com-
pounds that must affect the inside air whicly comes from the outside ?—The
samplers take samples in rooms A, B.and C,, and, at least 20 minutes after, they
take the outside air, and in that 2o minutes, you may get local currents which
would alter the outside air very considerably.

In no case here do 1 ind a vitiation such as would be harmiul to the inhabi-
tants of the compound.

(Surgeon-Greneral Ldge.) It is the lowness of it. We are astonished at it
being so good 7—Well ; they certainly are good.

{Dr. Turner.) This may not be the only occasion, because it is the only one
I have worked out. That is the first one that struck me.

(The Chatrman.) Would you look into these figures ?—1I shall certainly do so.

There is one point I have never been clear about in connection with these
plans. | am unxious to know the relation of the inlet to the outlet, and the
relation of the outlet to the cubic capacity of the compound, and the relation
of the inlet to the number of occupants ?—1 can easily work these out for you.
These pluns were drawn up at the request of Dr. Turner the last time we went
to the mine, and 1 only got them yesterday evening, so 1 have not had time
vet to work them out. 1 should say, as near as possible, we aim at getting the
outlet from 30 to 50 per cent, more than the intake, but as in all cases the intake
of the air is practically a direct current, and in the other case, the air has prac-
tically to work its way slowly from the louvre. 1 think that will account for
the engincers probably allowing more than the Medical Society would ask for
an intake. I should say 50 per cent. is a very sale margin.

Then you think the outlets are 50 per cent. more than the intakes >—VYes ;
fully as much as that.

(Sir Kendal Franks) T thongh you said you preferred having the outlet
smaller than the inlet 7—No ; but I mentioned that in regard to the gratings,
they were altogether out of propertion, and in my evidence 1 pointed out that
the air was circulating in the apper part of the room. That, however, does not
apply to the louvre. [ think the outlet should certainly always be greater than
the inlet.

(The Chatrman.) Then there is not a chanece of the outlet becoming an -
inlet ?>—Not when you have a difference of 50 per cent.  The law of gases, when
heated, would certainly make them tend to rise. 1 think 1 mentioned a case
where there was a velocity of 260 feet per minute going through an intake. which
had become an outlet.

(Dr. Sansont.) The whole of that quesiion has been recently dealt with im
a book regarding ventilation of theatres, and I think the relation works out at
25 per cent. out-take more than the intake. We can get the book and see. The
question of ventilation pressure is very well worked out there.

(The Chairman.) In drawing these plans, you have not provided for any
uniform relation between the inlet and outlet ?—In this particular plan, you
have got one of the open stoves in the old huts, and 1 would rather take one
of the newer ones.

(I, Turner.) Which do you find works best ?—There is no question at all
in my own mind that the closed stove is a safety valve, because with an open
fire, the boys will take their fireplace from under the hood and put it in a corner
of the room and sit round it. In the other case they cannot move it. At the
same time, when taking samples at the Glen Deep, the hut was used just as it
was. (Of course, owing to the samplers being there, I presume the boys would
not move the fireplace, as they might if they were not there.
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(T'he Chatrman.) Perhaps you will be able to let us have these relations Minutes of
definitely ?—Certainly. Evidenes.

e —

(Dv. Irvine.) With regard to these analyses of samples, there were 21 analyses ; g ﬁ-',—'r,;w,,_
of samples taken on the night of the 14th September in three supplementary ——
huts at the Gleen Deep. Now when we made up that summary at the end we 8 Sep, 104
suggested a classification of experimental huts, ordinary huts, and miscellaneouns
huts, which had not been supervised by Dr. Moir and were not, therefore, not
official evidence. Now these series of analvses were really selected huts, and
[ would like to ask Mr. Williams to go over them. The confusion has arisen
from our not having adopted a nomenclature from the start.  There is another
little alteration 1 would make in one of the tables. In considering chart (3),
the 13 selected mines, you will notice that the black line means the level of the
100 per cent. replacement, but several of the mines did not replace their com-
plements to the extent of 100 per cent.. and, therefore, in order to give this chart
its full value, the difference between these two black lines should be added
together, Table F. 4, gives the percentage locally engaged and the percentage
remaining on the mines.

(My, Williqms.) Might I explain the question Dr. Irvine has raised as to
the samples taken of the three experimental huts on the Glen Deep. They were
experimental in as much as they were slightly maodified, because we had altered
the partitions between the two rooms and we had storm doors put in, but the
term experimental was only used because they were slightly different to the huts
used on the mines. [ think I already drew your attention to that.

(D, Treine.) My point is this. In your summary vou reserve the term
* experimental huts * for the Medical Society’s huts solely and, therefore, con-
fusion arises. They are not experimental huts in that sense.  They are specially
selected mine huts,

(The Chatrman.) Before you go. Mr. Williams, have you put in these
plans officially ?—I thought I should like to give you copies of the whole of them.
Are they put in officially *—Yes, Sir.

The public sitting of the Commission thereaflter concluded.



H

Appendix A

COLOURED LABOUR COMPOUND COMMISSION.

APPENDIX A,

Repart of .‘.ﬁ_e: Conmitize of the Transvaal Medical Society appoinfed fo consider the
Question of the Amonnt of Airspace per head fo be provided in Chinese
Conn poeands.

The question upon which the advice of the Society has been invited by the Presi-
dent of the Chamber of Mines, in his letter of 313t Mav, 1004, is, in effect, whether it
is necessary to insist on the provision of 300 cubic fect of space per head for each person
it is proposed to house in the sleeping-roots to be provided for the Chinese, in view
of the climatic conditions in Johanneshurg, and of the fact that these rooms are to be
provided with chimney-stoves, inlet-holes, and louvres for ventilation.

At an intervicw with vour Commiltee on the roth June, the President of the
Chamber further stated - —

I. That the mining authorities were prepared to provide zoo cubic feet of air-
apace for cach of the whole number of Chinese emploved on each mine.

2. That during five-sevenths of each week not more than 66 per cent. of the
tull -_-nt:t1:-h:_'rn4::l'||: would simmltaneously occupy any room. and that during
the remaiming two-sevenths (Saturday and Sunday nights) the proportion
accommodated would be about g0 per cent,

3. That the mines would be prepared, if so advised by the Society, to provide
means of mechanical ventilation and of warming the incoming air.

Reference wag also made in the President’s letter to the intended provision of
change-houses, wash-houses, dining-rooms, proper clothing, and medical care. ‘These
tneasures are highly necessary and commendable, and. sinee they are taken for granted,
the Committee have not thought it necessary to further consider them in dealing with
the special point of ventilation of the proposed sleeping-rooms.

On gth June, several members of your Committee visited the Van Ryn Mine
Compound, which is undergoing alterations for the reception of Chinese, and, on 5th
June. inspected the Crown Deep Compound. The results of their observations are
eovered in the concluding recommendations,

CORCLUSIONS AXD RECOAREXDATIONS.

1. Culbic air-space allowance is, per se. no sufficient guarantee of adequate
veptilation.

2. That the essential requirement is adequate air-change, and that thé amount
of earbon dioxide (CO2) present in the air is the best objective criterion of its sufficiency,
the permissible hmit of CO2 being, according to de Chawmont. o6 parts Per Loon
volumes of air, and, according to Haldane. 1-2 parts per i.0o0.

3. That given a sleeping-room of 4.000 cubic feet capacity, allowing 2oo clibic
feet of air-space with § square foot air-inlet and } square foot air-ontlet for each person.
the amount of CO2 n the air at the end of 8 hours would be o067 parts per 1.000
when 66 per cent. of full complement are simultaneovsly accommodated, and 077
per cent. when go per cent. are sleeping.

4. That if such rooms are, in addition, provided with a hooded stove with a f-inch
flue, and if around this flue there iz a second tube 12 inches in diameter, with a beli-
shaped opening 8 feet from the ground, the amount of €02 in the air at the end of
& hours, assuming the fire to be burning during that time, will be o-64 per 1,000 when
66 per cent. of the bovs are sleeping, and 074 per 1,000 when go per cent. are present.

. That under these conditions the respiratory impurity at its worst is only
slightly over de Chaumont's limit (o6 per Taooo) and much under Haldane's Iimit
{12 per 1000, which latter is constdere 1 good enough for workers in English factories ;
maoreover, it is four times less than what i3 possible in common lodging-houses which
meéel modern byve-law requirements, and five times less than that, unfortunately, per-
mitted in many elementary schoalrooms= in winter,

6. That theoretically, therefore, the provision of air-change is reasonably sufficient
if 200 cubic fect of air-space. topether with inlet and outlet area and extraction s
heat, be provided as above indicated.

7. That while the exact arrangement of the required inlet and outlet areas must
be left to the Chamber's Engineers, the Committee recommend that, so far as possible,
there be a difference in heisht of 1o feet between them ; that there be two G-inch by
g-inch air-bricks just above floor-level in both back and front walls of ecach room ;
that there be a louvee above the door and along the whole length of the roof ridge.

8. That there be opening windows of not less than one-tenth of the floor-spaes,
of which at least one-half shall Be in the northern wall of the room ; ne window to
be crossed by a bunk in such a way as to interfere with the aceess of lipht and air.

n. That the bunks he movable, and that there be a clear space of at least 1 foot
between the wall and the nearest edpe of anyv bunk.

1o. That the floors be impervious.
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11. That as our conclusions as to air-delivery and amir-change are, 1o someé extent,
based upon theoretical considerations, which mayv. in some points, require the test of
actual trial, it will be advisable to examine them in practical application, both in
regard to the respiratory impurity which results and the necessity in cold weather
for wwarming the incoming air.

£z, That, although not within the strict lmits of our reference, we strongly
recommend that all clothing and bedding be removed from the sleeping-rooms and
exposed to the fresh air for at least one hour per day, weather pernntting.

The caleulations and other considerations on which our conclusions are based are
fully et forth in the appendix hereto.

(Signed) TFrawcizs NapiEr, Presidend.

W. T. F. DaviEs,

KEvDaL Frawks, J

R. P. MACKERZIE, Stgnalories.

Cuas. PORTER, !

w. €. C. Pakes,

H. Trmrle MURsELL. Hon. Secrelary.
June z2and, Tgog.

APPENDIX TO REMORT Ox THE VERTILATION OF CHINESE CoMPOUNDS,

The provision of a cerfwin cubic space per person affords no reliable guarantee of
reasouably sufficient ventilation. and as the result of a recent official enguiry by
Dir. Haldane, he assertzs that the most highly vitiated air was met with in rooms with
an air-space of about Io.ooo cubie feel per person, but in which the provision for
air-change was guite-insufficient.

What iz required is adequade aiv-change, and the best objective criterion of its
sufficiency is the proportion of CO2 in the air.

Unresfrired Adr confains about o-4 parts CO2 per 1000 volumes.

Prruizsinie Lot of RESPIRATORY IMPURITY —

{7} a2 Chawnont's :—
o4 parts 4 02 parts = o6 parts of CO2 per 1.000 of air.
() Haldane's :—
1. n'4 parts - 08 parts = 1-2 parts of (02 per 1.000 of air.
2. That not more than two volumes of oxyvgen should be required for
oxidation per million volumes of air.
3. That micro-organising should not exceed 560 per cubic fool.

The Common Lodging-house Bye-laws of London make it compulsory that every
guch house provide 450 cubic fect for every occupant when the room is used hath night
amd day. There shall be a proper window space. which shall be opened for an hour
in the forenoon and for an hour in the afternoon, amd the room shall have a fireplace,

With windows and doors shut it mayv be assumed that the air in the room will
be changed every fuwo hours, f.e. four times in eight howrs, The total sopply, there-

: 0 i ;
fore, will amount to 43° Ebiﬁ' ctbic feet per hour, namely, 281 cubic feet per hour

PEI [IQI'EI.'I“.

Taking the COz given off per hour as 0° 72 cubic feet per adult male, the * respira-
tory impurity © at the end of eight hours will be 2- 3 per Looo, and the * total amount
of COz in the air ' will be z-7 per 1.000.

For elementary schools in England, the Education Iepartment requires 1o square
feet of flbor-space and 120 cubic feet of air-space per head. without further stipulation
as to ventilation. Many schoolrooms are without fireplace or special openings for
ventilation, and, therefore, in cold weather, when the windows are shut, the air will
probably not be changed oftener than once in two hours. Under these conditions,
the limit of respiratory impurity is very rapidly reached, and, at the end of the first,
second, and third hoers respectively, the total amount of CO2 present will he 26
40, and 5-0 parts per Looo, assuming that each child exhales o-4 cubic feet of COz
per hour.,

In the proposed compound rooms for the Chinese, if } square foot of inlet (and
the corresponding amount of outlet) is allowed per person occupyving the room, we
shall have the following approximate factors :—In a room for 20 Chinese there will
be an inlet space of five square feet ; the height of the outlet (i.e., the ridge ventilator)
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Appendix A, ghove the inle} will be more than fen feet, and, with 2o boys in a rooii, the temperature
of the room air will, within an hour, probably be 10° Fah. above that of the external
air. Taking these facts, the velocity of the incoming air in feet per =econd will be—

V.elzgk
or, 7z ol ﬂ?[fl — Ty a, feet per secomnd.

Where
g : acecleration of gravity, taken as 32.
x : difference in height between inlet and ontlet.
¢ ¢ temperature of air inside room.
fy : temperature of air outside room.
a : co-efficient of erpansion of the air outside, assumed at 61° Fah, =

_.I — I
401 + 29 520
This gives the following :—

-

X 32 X IoX 0% s
520
g 1 hgon
220
P 12730

of, V. = 3°5 feet per second.

The inlet space being 5 square feet, 5 3 35 cubie fect will be entering the room
per second, a quantity equal to 17-5 cubic feet, or 63,000 cubic feet per hour.

_Allowing a co-efficient of friction of one-third, this volume will be reduced to 42,000
culbic feet per hour, and, reducing this for height above sea-level, the amount will be
33.000 cubic feet per hour.

Starting with a cubic space of 4,000 cubic feet and 33,600 cubic feet entering in the
h;:»ur_, we get a total amount of CO2 at the end of the hour of 0.7 per 1,000 volumes
of air.

After the first hour, the total amount of CO2 will average 0.8 per I,000.

In addition to the natural ventilation, many of the rooms are to be provided
with hooded stoves, These stoves will have a pipe of at least 6 inches diameter, and
the difference in temperature between the air passing up the tube and the external
air will Tse at least 50® F. The difference in height between the inlet and outlet will
be about g feet (say 8 fect).

The velocity, therefore, will e :—

V.elWigx{i — 4L a

1~ I
5 gt e
2 ¥ 8 (50) =0

I
[Ew

or, 770 feet per secomd,

V: X 32 2 8 (50)

The area of a G-inch tube being 28- 27 square inches, the quantity of air entering
per second is 137 cubic feet or 4,932 feet per hour, or, allowing for friction (one-third),
and difference of sea-level (ome-fifth), 2,370 cubic feet per houwr,

As thus is ventilation practically on the ground level, it is not proposed to count
this in the actual ventilation of the room, but it is mentioned to show that this will
make the room comparable with sleeping accommodation of the Common Lodging-
houges in England, which must be provided with a fireplace, which is sometimes used
amd sometimes not.

If, however, there i3 a second tube ouiside the flue with a diameter of 1 foot,
with a bell-shaped opening & feet from the ground, there will be ™ mechanically assisted
vertilation which will give an additional supply.

The arca of the outlet will he the difference between the area of tubes of 12 inches
and 0 inches diameter, respectively, viz., about o532 square foot.* Air escaping per
secondl is, therefore, 7 ¥ 0°52 — 3°64 cubic feet per second, or 13,104 cubic fect per
hour.

In this case loss bw friction i= taken as equal to 50 per cent., because the air is
retarded not only by the inner surface of the outer tube, but by the onter surface of
the inner tube or flue. Allowing as before for difference of sea-level, the air escaping
will, therefore, he 3,531 cubic feel or, say, 4,000 cobic fect per hour,

We consider this gooo cubic feet per hour, which has been caleulated on a
theoretical formula, a very low figure, as Haldane has shown, experimentally, that a
bright fire increased the ventilation of a room of 1,300 cubic feet as much as ten times,
and, for thiz reazon, we have thought it safe to tentatively disregand the effect of the
amonnt of oxygen consumed and C0O2 produced by the fire.

= aaD),
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When a fire is alight, there will, therefore, be 33.000 4+ joo0 = 37000 cubic Appendix A.
feet entering per hour into each room of 4000 feet capacity which is constructed to
accommodate 2o Chinese, and which, in practice, will during five-sevenths of the week
contain only 60 per cent. of that number and for two-sevenths of the week go per cent.

Caleulated on these data, the amount of CO2 per 1000 valimes of ait in the room
at the end of eight hours is shown as follows :(—

o 1 e Bursite. g .
ile Hiildanme o Fire. Fire B b, Emnzlish E.ll'llll:'ll!.'l!'_ln' gl .
Clammont | . F o A aF Caamimon rooms in ool

e L T B L o e R

o 12 067 077 oefig 074 33 26 at end cf 1

(Average hour; 4o at

jor 8 hra, ened of 2 hm:u_'!: .

= %] g at end of 3

hours (Averase
| for 3hours 3 8 )

The ventilation proposed for the Chinese Compound is, therefore, af its waorst,
more than four times a2 gomwd as in English Common Lodging-honses, and five times
better than in many elementary schoolrooms in winter,

In view, however, of the fact that these conclusions are based upon theoreticsl
formula and data, which, in some instances, cannot be defined at present with accuracy,
it will e advisable to test them in practical application, both in regard to the actual
respiratory impurity which results and the necessity in cold weather for warming the
incoming air.

For the purpose of the calculations as to air-delivery which this enguiry has
invelved, it has been necessary to assume some average difference of temperature
ingide and outside compound sleeping-rooms.

From consideration of the maximum and minimum night temperature for the
summer and for the winter months, and of the results of hourly observations made
on the night of the 13th-rgth June inside and ontside compound sleeping-rooms in
which the proposed conditions for Chinese were constituted, it has been thought safe
to accept 10" Fah. as a fair expression of this difference. except on very warm nights,
when it is reasonalile to suppose that the doors asud windows of these rooms will be
kept freely open.

Actual measurement was also made, by the courtesy of the Engineer of the
Tumpers Deep, of the temperature of the hot air escaping through a G-inch fue over
a fire in a sleeping-rooim. At the rim of the hood of the chimney it was 260” Fah..
whilst Both at 8 feetl from the Hoor and 8 feet from the top of the chimpey it was 143"
tf_"nh., the actual measured amount of air escaping per hour being about 7,350 cubic
eet.

It is, therefore, thought that it is reasonable to assume that if there were a second
tube of 12 inches diameter surrounding the 6-inch flue, and provided with a bell-shaped
opening 8 feet from the ground, the temperature of the air in this second tube would
be 30% Fah. higher than the external air,
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APPENDIX B.

Original Cerfrficales af Analysis, as forwarded do the Ventilation Sub-Commitice of fhe
Chamber of Mines by the Analyfical Commitive.

INDEX.
i |
Number. | Date of Sampling. Nature of Hut,
1. Augrust 20, 1904 wa f Experimental ©* Hits,
2i . 1004 oo | Experimental ' Huots,
&, Seplembor 2, 1904 .. | * Experimental ' Huea,
4. | G 1904 . | = Experimental " Huts and * Rond Mines " Huts,
& . 104 > “Rand Mines "' Hute,
o, 12, tooe .. | Experimental " and * Rand Mines ' Huta,
i I4, 1904 .. * Band Mines " Huts,
8. 1, 160 O “ Rand Mines " Huots, with no fire
()

Johannesburg, 2nd September, Ig04.

I. Harry Johns, Esq.,
Chairman, Ventilation Sub-Committee,
Transvaal Chamber of Mines,
Johannesburg, 1]

SIR,

Enclosed please find results of analyses of twenty-one samples of air taken at the f
two experimental huts of the Village Deep Compound during the night of the zqth
August, Igog, together with our comments thereon,

As will be seen from the table, the samples were taken in triplicate and almost E
simultaneously, followed immediately by an outside air tample. and then by a similar b
triplicate sample in the second hut.  This set of seven samples was repeated at 1 a.m,
aml 3 a.m., respectively. |

Place © A" (in the last column of table) was on a level of upper left-hand tier
of bunks, 1 foot from the edge and about 2 fect further in than the central line of the
TO0mn.

Place “ B " was the corresponding spot on the right <ide. Place “ C" was half-
way between the closed door and the stove.

Since the proportions of €02 in these simultancous samples do not agree (and
experimental error is excluded), we conclude that the C02 i3 very unevenly distributed
in the romm, and that, therefore, the ventilation is local, f.e., the fresh air does not
mix properly with the vitiated air. The weather during the whole night was unfavour-
able to ventilation, the air being close and warm,

Before conducting the analvses, the analvsis decided that the most satisfactory
check on the accuracy of the method and results would be obtamed af they all worked
in each others' presence, each undertaking independently a separate stage of the process,
and each recalculating the figtires of the others. This was done, and, in addition,
every precaution was taken to make the apparatus reliable and to verify the strength
of the solutions used.

We have the homour to be,
Sir,
Your obedient servanis,

Prof. Aug. PrIsvER,

B. Bay, Ph.D., M.A,, B. Bavy, Ph.d,, M.A,
Epw,. H. CrocHAX, A, Hevuany, M.Ch. & Ph. M.A.
James Mo, James Mo, DD8¢ M.A, F.CS.

Samplers. Analysis
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Appendix B. {2}

Johannesburg, gth September, Ioog.

). Harry Johns, Esq.,
Chairman, Ventilation Sub-Committee,
Transvaal Chamber of Mines,
Johannesburg.

SIR,

Please find herewith results of analyses of nine samples of air taken at the New

Comet Chinese Compound (Room 7o) during the night of the 315t August,

logether with our comments thereon.

1G04,

The samples were taken in duplicate and almost simultancously, followed

immedintely by an outside air sample.

The analyses were conducted hy all four analysts under the same conditions as.

the previous samples.

We have the honour 1o he,
Sir,
Your obedient servamts,

IPref. Aue. PRISTER,
BE. Bay, Ph.D,, M.A., B. Bavy, Ph.I)., MLA.,

Epw. H. CrocHAN. A. HEvMaxw, M.Ch.,, M.Ph., M.A,,
James Momr, D.Se, M.A., F.CS,

RESULT OF ANALVSES.—NEw CoMET CHINESE COMPOUKD.

-"'l't'ﬂ'ﬂg‘é Nummlwer 1'1:|l:lq'l'l3r Harmancler Carbopic ﬂcid!
Kumber T Numbior of of ol Air Tompseri- Faading in parte | - Place
of Taken. Parsdna Canidles FE{eH T o inares, 15} per 1,0k af
Bample, i Hoom. | and Lamps. Shutier Millimetre=, | by Volume.  Sampling
| |
| Il e, I 2 candles TS .1 R R Ll S | Had 07l A
2 % o B ; i i | 056 B.
ik 1 o, - 2 panclbes & o [ ] SR | 070 A,
I Lamp { [
4 0 o . e " { - [ 0.78 I I
o3 3 aum. 15 1 candle & i F = 0 dE A
I Lamp | [
L1 - u ¥ i | y | = i L1y 14 ([ 8
| Bt | | |
ersing SyurLys
i) 11 pram. ain aa . s 14* . naz (BT
8 | oo, | i o o 18 (R - 04
1} 3 a.m. = 22 . . bl 2 = 0" 3

Bemaggis,—The fire was oot when samples 1-6 were taken, Cub'c space of room was 4,255 cuhic
feet,  Weather condition= : a fair breeze was blowing all through the night.
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J. Harry Johns, Esq.,

k)

Johamneshurg, gth September, 1g04.

Chairman, Ventilation Sub-Committee,
Transvaal Chamber of Mines,
Johannesburg,

SR,

al

Appendix B

Herewith please find results of analyses of fifteen samples of air taken at the
Village Deep two Experimental Huts on the night of the 2nd September, 1904,
The conditions of sampling and analyses were the same a5 those previously

reported.

B. Bay, Ph.Ix, M.A.,
Epw. H. CroGHax,
Saniflers.

We have the honour to e,
Sir,
Your obedient Servanis,

Prof. AuG. PPRISTER,

B. Bay, Fh.ID,, M.A.,

A. HEvuanx, M.Ch.,, M.Ph., M.A.,
James Moaw, D.Sc., M.A., etc.

Aunalysis,

Enclosure.

RESULTS OF ANALYSES —VIiLLAGE DEEr EXPERIMENTAL

Gfi FER CEXT.® oF Bovs,

HuTs.

Avenage Velocity of Barometric | Carbonie aeid|
Number Tima Number of | Condition Air and Tempera- Pressnire in Pars | Place
uf Tuken. Pordond ol Fire, Weither L. T o T ol
Sarnphe, in Room, | Conditions, Millimetres, | by Volume, [Baimpling
| o s I S| 1 s |
| 11,30 .. e 1] Glow in[_'. o 4 ol - [T 44 AL
2 ) " ™ - " (5 1 [
3 1 f.mm, i o £ L R LU 1] A
4 " f i g i [IE 1. ] E.
& 3 am. | Hmmouldering S 19* . i hE A.
5 | . v e i < L Bl | B,
40 rER CENT.* 0F Bovs,
7 11 prm. | Aan Smouldering e (26 043 AL
L e £ s i | i 047 .
1 1 a.mm. i i ] o] 17° . (1 A,
1 = s B LA B
11 HTR e | o o [ 1'28 As
12 | | 107 B,
UTSInE An,
- - Ll
13 !- LIl P Bl AW pr i, 18° 1, | G265 n-ge
| NN,
14 | 1 am 255" per min, 165" o, i 54
| variable
| NLNLWL |
15 | T oam | 1 Slight brecze | 034
| |

* These figures in this aml the subsequent anaiyses ame only approximate.
41 boys, aml the seeuraic pERCEntages Bre given i Appendix © 1

KR corresponds to phost
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Appendix B. (CH]
Johannesburg, gth September, 1904.

J. Harry Johns, Esq.,
Chairman, Ventilation Sub-Commities,
Transvaal Chamber of Mines,
Johannosburg,

SR,

Herewith please find results of analyses of 18 samples of air taken on the night
of the 6th September, 1904, at the Village Deep Compound. The samples were taken
in three different rooms, two experimental rooms and one as previously built of brick
(Rand Mines type).

The conditions of sample-taking and analyses as before.

We have the honour to be,
Sif,
Your obedient servants,
Prof. Avi. PRISTER,
E. Bay, PhD, M.A.,

B. Bay, Phd., AMLA A. Hevmaxnx, M.Ch., M Ph, MA.
Epw, H. Crocian, James Mo, INSc., M.A. ete
Samplers, Anafysfs, |
Enclosure. |
RESULTS OF ANALYSES.—ViLLace Deep, Lyo.—Oth September, 1904. [
= i
EBXPErRmMENTAL HUTs.
' |
E Average Velocity of Air Baremetrie |[(Carbonie Acid
Numbe: | Time | Nomber | Condition i Tempera- Pressure i prakis Flucs
L] Taken., of Fersons of Fire, Warat b Lure, 1) {3 [RCTRLE e
SHample, in oo, Conditiona. | | Millinvotres. by Violume. dampling
[ L 2 R Very beaght | 540" i chimney | 1% L 629 | [ A
| | F10° in room at
| ventilator ;-
- o o r o in o g2 H.
3 | 1w i [hright : 12* C, [ I | (LR ] A
i i 7 | = 0 5 B.
5 3 aam. o Glowing T 11= L | 038 A
i - (T B.
3 | 11 puin. | 37 'I.I.InI'.ing II.H]'. .tr| -::!qlul.nn.:u:\- "tf _l'_ ! 1] i ] _f_llnl_'r_ _':‘-— =
| 3T in reoin ab |
[ ventilator I
S T | - . = = (L ¥ L8
o 1 s, 5 [T i 3= || i |
I e e 5 i e 1-05 i
1] 3 aam, | = Rurning 14507, | a4 A,
" | T | RS A | s | LU I,
Roox Buinr By MINE.
13 |Mpm| 28 | Bright |50 por min ax| 13° G i) 037 A.
| the ventilator
14 1 am, | o Yery bright | ot 16° O, - LR A
3 I a.m. i " | Glowing : | 1 1l o L | A
OUTSIDE.
| i | | G =
i | 1 pem. e | i T 10* C. 428 i34
17 |1 sm =l fut Fair hreers: LUl - | LI+
(LR 11

1= 3 gom. £ He = & S |




COLOURED LABOUR COMPOUND COMMISEION. K3

(3.} Appendix B

Johannesburg, 1zth September, Igog.

J. Harry Johns, Esq.,

Chatrman, Ventilation Sub-Committee,
Tramsvaal Chamber of Mines,

Johanensburg.

oIk,

Herewith please find results of analyses of samples of air taken on the night of
the Sth September, Igog. at the Village Decp Compoiind ™ C " Hoom, as built by
the Mine,

The taking of samples and analyses were carried out in a similar manner to those

previously reported.

We have the honour to be,
Sir,

Your obedient servamts,

Prof. Avc. PRISTER,
B. Bay. Ph.Id,, M.A.,

B. Bay, Ph.DD., M.A, A, Hevyuans, M.Ch. & Ph,, M.A,,
Epw. H. CROGHAN, Tames Momg, D.5Sc., ete,
Samplers. Amnalysts.
| Numb=r : Tempera- | Barometric Carbonic acid
Numbsr| Time of Persons | Condition | turm in Prossure in parts I"lace
_ af Talon. Prosont aof Firn. thgroes in per LAHHE af Remarks,
Hample, | in Ronm. lf‘ | Aallimetres. | by Volume, Sampling
| | |
2 1l pom ! EE Glowing 14 | 623 037 A
2 a - o | i i i g B,
& 1 dam. ] " LI ¥ Al 1 candle burning.
& N = -+ o o (LR T I3 i por cent. boye,
L 3 am. i “ i o~ " S A.
7 s { B i 5 = {1 50 B.
b 11 pem, e - 1 o 034 e (atzide samples.
10 IFnm. | e i B A 1° S Steong wind blow
1 XA . HE A o 2 Ll |} | mg during Bl
| night.
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Johannesburg, 16th September, 1904,

J. Harry Johns, Esq..
Chairman, Ventilation Sub-Committee,
Transvaal Chamber of Mines,
Johannesburg.

DI,

T:lé'l:?‘*'fltl please find results of twentv-one analyses of samples of air taken on
the night of the 12th September, Igoy, at the Village Dicep, Limited, in two experi-
mental huts and one room as built by the mine,

The taking of samples and the analvses were carcied out in a similar manner to
those previously reported,
We have the honour to be,
iE,
Your obedient sorvants,

Prof. Avc. PRISTER,
I3. Bav. Ph.ID.,, M.A.,

B. Bav. PhD., M.A., A. HEvaaxx, M A M.Ch, & Ph.,
Epw. H. CrRoGHAN, Jases Mo, DNSe., etc.
Samplers, Analysts,

Exreniaegstan Hor, wern 06 pen cexy, or Bovs,

1
Number Temper.  Baro. | Carbosie|
Number Tina uf Cimnedithion Number of 'ln'q.'ldlt:il:v of alure in - fweleic Acid in Place
af Taken.  Pergens of Candles Ajr ilogreca  pressure | parls per af
Sample, in FLoom. Pire. amd Lomps. ok inmums. | LHF by | Sampling
| vol me,
1 Il pon | Glowing I Lamp | 14 at ventilator 1t i3 Ul 1 A.
140%" in ehimney
- b 1 " T " il . - 45 it
|0 a0 = " : 1 ar || EE A,
i 4 o s = - I [
151 3 o 5 s I eandle 3G 11 1! ] A,
T o el | o
— — — —_— —_— S— — - — — | —
Exrerivestal Hoer. witd 9 ren st oF Bovs,
T L1 g, en Ha Gilowing | camidbe anil | S0¢ at ventilator l 13 i1 | 043 AL
I lamp 20 in chimrey |
H i ' I #e ') | T 1 [ “"E“ '--
1 1 nmn. a2 ﬁ:ltnn!llfrl'll.g| AT 12 | & L] | A
(1] - | = _. ' v n | -8 I
i 3 am | 33 Chust I eamdle 1l i Sumiple A,
| biraken,
12 — o . | | (LI iy ("
; | ' i 5
Roox as Brir oy rig Mixe,
1 3 — |
i3 1 pum, 42 Glowing I lnange 125° ot ventilator 2 (L] ! 035 A,
4 v " o | = 245" im elimney s | o~ | 037 B.
15 1 am. 45 = i i 13 [LLAE L] A,
14 i Gt i | i S i | i (] I
15 | 3 mom, & o 1 eainalle i (1 i 041 A
15 a* i - . .. ¥ b = &l It
OUTADE Afk. AWEATHER: SpionT PBREFze,
1 T |
(1] l 1 poam. : - LI b | LT | -3l [
EL] 1 i 120" i = 11 30

D S o e 120 i S T
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COLOURED LABOUR COMPOUND COMMISSION.

(1) Appendix B.
Johanoesburg, 106th September, 9oy,

T. Harrey Johns, Esq.,
Chairman, Ventilation Sub-Committee,
Transvaal Chamber of Mines,
Jobhannesburg.
S,

Herewith please find resulis of twenty-one analyses of samples of air taken on
the night of the 14th September, Igog, in three Rand Mines huts at the Glen Deep,
Limted, . e

The taking of samples and the analyses were carned out i a smmlar manner to
those previously reported.

We have the honeur to be
Sir,
Your obedient servants,
Prof, Ava, PRISTER,
B. Bay. Ph.D., M.A,,

B. Bav, Ph.D.,, M.A,, A. HEvaawn, AMLA., M.Ch. & Ph,
Epw. H. CroGHAX, JaumEs Mome, D Sc., etc.,
Samplers, Anafysts,

i PER CaxT, oF Boys.

E
xn\. nl’ » :":n. ol I“'l'.ltlll'lll- Husrin :-: .L-'s =1 E E
Mo of Tinse Persons Condition | Canalles "|'-u[-r|.'i!_'| | alure in | merrc 'E' . 372‘
Eample. | Takea. i of Fine Al Adr, dlegrecs | pressure g 'E" = & E_
| Hamsiri. Laamm s, [ inmns R T | B B
n =
= | : =5 _ e | | g I
1 ! L1 g iEL] Chat | capelle and | 400° at \'r:nlllnlnr,l 14 (=11 Spmple A,
I lamp H0° in chimney broken
2 o " " i - o o (TR £,
2 |1 aum. 28 »a " s [ a 6l Al
4 o o il i i 7 . 058 L
0 3 a.m. an o 1 candle o o - [ | A,
(1] - o -, .2 i 5 (et
) PER CHNT, OF Bova,
i 1l pom. Rl Glowing ! eamdle and | 3607 at ventilator, 1x ki 54 A
1 ||u|pp 3707 i channey
L 1 ne e nd Bi ns i v 0 a7y .
o 1 a.m. i 1 candle ] [LH 5 07l Al
L] P an e " wa = 4 LY i,
1 3 a.m, s ' - e 15 s LU U A
| i3 X | i i i i i - Eample .
hroken
10y PER CENT. oF Boyvs,
s Farems, |
13 11 pm. EH imouldering 1 candle 460 at vontilator 17 (i1} (TR A
| 260° in chimney
14 " " s i | & 58 | LU Ll
15 1 a.m, o Ot 1 eandle and i 15 | | 074 A,
I Jamp |
"1 TS B i TS e 1 " 1] n" &k 'r-'r
L7 3 Ak H | - L5 =iz 14 2 044 Al
18 s " - 5 [
Dursink BaMienes. Falt BreExZe Biowixag,
T [ - e p— 1 B
18 B . o (3! as0” 1 [ (1] LA {1
20 | lam ohn o o 1 o i dl
21 | 3 em. | | Cirs i G 2 o 56

NoTE.—The cubic space of each toom is B 125 cubic feet,
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Appendix B
(5.)

Johannesbarg, 17th September, 1904

J. Harry Johlns, Hsq.,
Chairman, Ventilation Sub-Committee,
Trapsvaal Chamber of Mines,
JTohannesburs

Sik,

Herewith please find resvlts of fifteen analyzes of samples of air taken or the
night of the r6th September, Tgog. in two rooms as built by the mine, with no fires,
at the compound of the Village Deep, Limited

The waking of the samples and the analvses were carried out ip a similar manner
to those previously reported.

We have the honour to be,
Sir

Your obedient servants,

A. Hevaaxs, M.A., M.Ch. & Ph,

Prof. Avc. PRISTER,

B. Bay, Ph.Il:, M.A., B. Bay, Fh.D., M.A.,
Epw. H. CroGitax, James Mok, D.Sc., ete.,
Samplers. Anatysis.

i per CENT. 0F Bovs,

M, of Temperature | Bamdnetrbe Capbosde Aeid
Mo o Timme P"ersons Ny, of l'a_-!ue'il:.- of in pEs e in parts por | Flaece of
Sample.  Taken. i Clanles. Air. tlegrrees. in 1000 by sampling

B, 15 millimeties]  volume.

il I Il pum. 35 r k4 | 4" at vemtilator, 14 (i1} | =57 A,
20 ar chimney
E - " o | i " o 1 42 [ +8
& 1 . o | 1 i 13 £ | (v i8 A
4 . | a - s e | o b 640 o,
& # o | i i i I " 0 Gl A,
] : v i b 41 (e
|
il rer Ot 0F Bovs,
T Il pum. a0 | 4207 at ventilator, 1% | 63l LB Al
| 380 in chimney
] 1 e " " (1] b "y | “rm C&
L1} 1 . 31 | e e 12 o | [k 540 A,
1 +- i [ 4 L o [ | i 50 L
11 & i, m. 30 | . i L] £ 54 Al
12 o m | 0" 4 C.
Drriip®E Amn,

13 11 pm. s (A | nEO* I by 3 (=36
14 1 s m. o B | o & - 0" 34
1 3 a.m. o . i E* LI
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COLOTURED LABOUR COMPOUND COMMISSTON.

AFPENDIX C.

— —

o

C. 1.—TABLE SHOWING AVERAGE RESULTS OF ANALYSIS FOR EACH NIGHT,

{(BY THE SECRETARY.)
l.—Exremmaexrar. Huors,

é = ;:-E luxy = ; E " %
s83 Eexl3 i (=0 (I ¢ |5
# " ¥R = o 8 i = | &g
hate. Mine. = P Elg e S0E i w2 Itemnrks,
= HEEl e EE | &g £z o R
Z EEEE "j.; £E i = i
|[EE5iee =& 7| 57 | &£ : ”
| Bt
S -R-Im \'ilhu{tl‘lp\.[[{lt -1 57 | 8% | 0 | Et24 ' ds 0 ] = Tv|~r|11'||~rnlllrf' i louvne,
| | (in lor of G1* F.: bright fire:
| | n|||:|1:|mg'x| waont her cilm and warm,
- ! fi5 57 L Il (D78 | 048 030 | % | Temperature in  louvne,
| | fim lew of 61" F.: Dbrght fire:
| toudledings ) weritlyer ealen and warmg
[ end rosm of line.
3=~ | New Comel (T} 73 a4 (5] [& 0" ik 0n-a4 i 56 s Mo tire: fair brecee outsode.
2-fpd | Village Dp. (K) | 74 i fis i [LE il n-as i 14 [ Slight northern hreese.
- e 5 | @2 i 1 | ol LU B 0 58 i3 Fires bright ; wonther
1 I WV TN,
=101 82 19 ot T iR 03z | 03 [ Fire wvery bright ;  ecold
| weather,
= . HE 49 LR It} LT 03z 022 0 Fire poor i eold weathor.
12-0-04 ] 14 HE S L LI I U1 | 029 [ | Very bright fire; slight
| | | hrepre,
TR | 44 S [ TR B [T ngn| A5 Fire poor. finally oui:
| alight breose,
I i el
I, —"hr[ pcTrp Huix oF Baxp Mixgs Tyre
G-t | Village Dip. (K| 0 40 00 i 0" fidi 0 g2 n 24 k] Fire hright ; cold weatler.
RS-k e Bl 5l 5ili G | DRl E 020 6 Fire wvery bright ;: strong
wimnil,
(LS | 102 44 S ¥ LI 4] L L LIRS [§ Fire vory brigla ; slight
bireege,
14-0-14 | TGlen [eep (U 67 | 54 &7 a (L1 neias 22 3 Fire out : foir breese,
- T 82 -] B4 il T 058 0 38 0 20 5 Fiee wvery brigll.
--, Iy | ad Lilk 4 0 a7 - 38 | i o I Fire Jrrar, ‘|'i||.|l“!|' ol 2
| fuir bresse,
1h--0d  Village Dp. (K} 83 449 i) g | 0 a7 0 36 | 021 [ Mo fire; atrong wind.
A 2 49 53 4 n 40 - 3% R E I No fire ; strong wind,
1. —SrrrirarrTakry TFeTsS DOXE PEFORE THE AFFOINTMEXT OF 1HE Cnrmmsam:c. i%ee C. 3L
T=T=0 Glen f:l‘\l'l."p{l':] Limy | zi: I ad . 0ol ! -2 e o ﬁ|'i|;||l hreeze after mid-
| night.
11-7-11 JELE] 5 il a2 ! LUAE: 1] = 4T fi | Blight breese after mid-
| | night,
H=T=0 FL L L A it | 0 5d .. i 3 Blight breeze after mid
| | might fold rocm].
i JLL1] i a7 :Il'-I'I 3 | Slight breeze aller mid-
| might (new room ).
! 1
* K = Kuffir. = Chisess.

NoOTE A —The first set of samples taken at the Village Deep in the Experimental
Compounds gave results so much higher in carbon dioxide than cotild have bheen
expected from the general conditions of the rooms that T was at a loss at first to explain
them ; however. careiul examination proved that the louvre over the door and the
position of the hood over the stove-pipe acted in such a manner as to cause short
cireuiting of the general ventilation. This, I think, is proved by the fact that 1wo
simples taken aimost simultaneonsly in the same room varied from o-g97 to 2'14.
In the =ubzequent set of samples this hood was lowered, so0 as not to excesd 5 fect
above the ground, and the samples taken afterwards in the same room were consider-
ably fmproved.

I am also of opinion that the gratings snggested to take the place of the lonvres
over the roof are a distinet disandvantage, as T more than once observed that they acted
a5 an intake, thus only circulating the air in the upper part of the hut.

It will be noticed that the huts as buailt by the mines. in all cazez, with and without
fires, gave very satisfactory results.

Jomx K. Wrinriass,

Nore B.—We are of opinion, from eareful mspeﬂmn that the various rooms
examined are built in such a way as Lo cause no incenvenience from dravghts and
other conditions to the occupants ; and. after personal obscrvations, at ;}H-u;'nr'qll}
all hours of the night. we have no hesitation in stating that, from a hygienic point of
view, they are perlectly it for habitation.

Joux R, WiLLiams.

B. Bay. Ph.D., M.A.
Epw. H, CROGHAN.
James Momr, D.Sc., et
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C. 2.—CLASSITICATION OF ANALVSES ACCOEDING TO PLACE OF

SAMPLING ANTY TIME OF NIGHT.

(BY THE SECRETARY.)

() “ Expermunral ' Hurs (58 Samples in 20 Sets),

Hour. Place A, Place I3, Place C, Oiuptaide,
i1 L.72 0. 85 i.94 .28
1 .74 0. 71 i, 8 0. &5 (%)
3 2.14 1.44 097 0. 62 (%)
—— — v—— s s amma iE i _—— I-J—I —— e e —_— —_ —— | e e
11 0, 9% 0, 62 . 63 028
1 ol 0,07 i, 45 0,565 (¥)
3 .50 1.11 0,77 0.62 (¥}
11 .71 i, 76 .37
1 0,50 0,75 0,34
3 45 i, 76 0,32
11 . 44 0.43% 0. 32
1 i, 36 .38 0, 34
4 i, 52 [ 0n.71 0, 34
1 ir. 42 047 ' 0. 32
1 1. 50 0n.73% b, 34
3 1.28 1.07 I . 34
— It —_—— e e
11 1.22 1, 82 0,34
1 .35 i, 54 0. 32
3 0, 38 .44 .41
= el o B e N
11 0,45 | 0. 156 0,34
1 0, 34 1.006 i, 32
3 [k, 4 . T L1 1 |
11 0,70 0.47 .31
1 0.47 | 0.4k . 30
3 0,79 | I i1, 80
11 0,43 o, G .31
1 (1 | 0,68 i, 3
K] 5 | 0,47 0, 3
i | 4
AVERAGE: IX " ExrErRIMERTAL "' HuTs,
Time,
Flace, [P pr =yr T F
Il pm. 1 m.m. 3 @,
Al 0,70 0, G 0, B2
B, [N ] .74 i 8h
-l i, KR il, 58 0.7
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LABOUR COMPOUND COMMISSION.

(b)) “ Raxp Miwes " Huts (43 Samples in 15 Sets).

Hour. Maes A, Plaes B, Plage C, Chuataide,
] 0. 37 Lk 34
I 0.57 I
3 (| I .31
11 L1 ) i, 64 .24
1 0.57 .45 i, 30
3 i, Gl Lk, Suk i,k
11 a7 . 37 10,31
1 [LRETH 0, 53 3y
3 i, 41 .81 .30
|
|
11 — | k. 56 0,36
1 0.1 | .58 .41
3 0.7 (k. 5i5 .36
i
1l .53 .67 LI {1
] [ e | . 567 .41
0. 50 - (k. 36
1 .35 .55 (L 1
| .54 .55 .4l
] Wb Lk, 5§ LU {51
o (TS e e
11 .57 | i, 42 i, T
1 LU ik, ik i, 34
3 0.6 b, 401 .34
(] .52 o, 50 0, 36
I LI . 50 i, 34
3 0. G, 0, 4 i, 39
AvVERAGES 1§ ' Ranp Mmnes " HuTs.
T
Place. = —
Il pom. I a,m I e
A, .47 | 0 Gid {1, 560
B. i, 5l [ 0, 5k i, G5
O 0n_52 0. 58 i, 48

AVERAGE OF OrrsinE ATR (Omitting the Two Incorrect Samples).

At 11 pm, =

*335 At 1 aam, = 338

At 3 acen.

k]

GENERAL AVERAGES oF " Rann Mines " Tvrr RESULTE.

At 11 pum
At 1 am,
At 3 am.

14 -iumphd of average
15 " 5 "
14

040 per 1,000
L] =

“5R
55

ol
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COLOTURED LABOUR COMPOUND COMMISRION,

C 3. —0ORIGINALS OF TESTS DONE BEFORE THE APPOINTMERT OF THE

COMMISSTON.
Copy._]
H. Ecksteix & (o, Aszsay Offices and Laboratory,
P.0: Bax 140 Marshall Street West (Extreme End),

Johannesburg, 7th Tuly, Igog4.

CERTIFICATE OF ANALVSIS,

Thig iz to certify that the following ase the resilts of analyses of five samples
of gases, marked No. 3,842, taken at 9 p.n., 17 pom., and 1, 3, and § a.n. on the night
of the Gth Julv, 1gog, at the Glen Deep, Limited.

Conditions —The samples were taken at the Compound while zr Kaffirs were
sleeping in the roon.

We have analysed the five samples by three different methods in order to have
a check, and the results obtained are as follows (—

Temperatum in

T Dog o0 Carbson THoxide, O yvpon.
Por cont. Per vont.
9 pom. 21 e 120 LRI Mt
Il oo -5 S 130 | 0 (4 240G
1 mrm i e 120 LLIIE =20
3 oo, = . 115 LIASIE G 2 S=200 0
5w, = i 115 (LREIES 2

A. HEvmasx, M.Ch., M.Th.,
B. Bay, Ph.I)., M.A.,
Analvivcal Chemisis,
To Joux R. Wimmrniavs, Esp.,
Consulting Chemist & Metallurgist,
Tohannesbure,

P.0O. Box 3.007. Johannesburg, 13th Juiy, Ioog.

Messrs, H. EcrsTEIN & Co.,
Johanneshurg.

DEar Sims,

We hog to hand von herewith the results of analyses made of air taken in two
differemt rooms of the Native Compound of the Glen Iheep, Lid., on the night of the
rrth July, Tgog.

The method adopted for the taking and analysing the samples was that of
Pettenkofer's, wviz, '—A ' Winchester © bottle, well washed and dried. was filled
by an air-pump and 3o c.¢. of a solution of barinm-hydrate of known strength intro-
duced. the battle being instantly well corked with an indis-rubber stopper : the whaole
of the bottles of samples being {forwarded to the Labeoratory en the morming of the
1zth inst.

' temperature was taken at the moment of taking the snmpl-.-r'-.

The omizsion of the barometrical observation was made pood by the informmation
obtained from the Johannesburg Observatory, which notified that the pressure at
11-I2 pan. was 62105 millimetres, on which pressure all the caleulations are bazed.

The pumber of boys in cach room when samples were taken was 21.
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Appendix L.

Food o KienT OF GGaTE,

Nurnlser ELMCEARUMIES Y:"I:"w. i Totul Valumn
af "Tinse, Jl[‘;‘:.ﬁ‘ﬁ Violurme, | & DZEL:.:J'L' 003, CiD2,
. - 3
Hample, il =60 mm, tulh Percontoge,
I
1 I pom, 17 740 & (Wi 2317 LA W
3 1 a.m. 16 4,212 2430 | 1T LU 1
] 4 a.m, 12 2,032 2,258 | 1 6as LR T
||
Hooum ox LEFT oF (GaTe
| ]
2 Il g 15 2547 2097 | . ] LA}
4 1 nm. 14 1067 2416 2023 LRI
LU 4 nm, 12 2,082 2,005 I G2 LRI
NoTEZ ON THE AROVE.
| Hurning ¢ | Nmoking
Hample No. 1 - | Firoglowing .. | Smoll: vory little | 2 candles .. | Some boys,
e Kl e v burning e .- hardly any . . = o | One boy.
i a " T . 2 o o | 1 candle .. | None
- 4 S el o e weew divtle .. | =, i -

2  handly eny - -
| |

Conclusions :—Lane Notter and BE. H. Firth, in their valuable book on “ The
Theory and Practice of Hygiene," give a classification of the air in closed rooms by
considering only the percentage of carbomic acld existent in the air examined, as
under :—

Air containing over o128 per cent. of 0Dz is * Bad ;"

Air containing between 0-0§1 per cent. and o ofo per cent. is ** Fair:” and

Air containing between 0°035 per cent. and 0°95I per cent. is ** Good.”
From the foregoing analyses, we see that the air examined would be classed as
“ Fair." The big fire and the smoking in the room at the right of the gate evidentlv

influenced the composition of the Sample No. 1.

It miust be remembered that no barometrical observations were made when the
samples were taken, and that all calculations were made on the reading recorded at
the Observatory between 11 and 12 o'clock on the night of the 1rth inst.

The samples were not taken by uvs, but we consider them as fair.
Yours faithiully,
Prof. Avc. Pristeg,

Technical Chemist.

B. Bay, Piild,, M.A.
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Appendix C. CI}F".'.] }ﬂl‘lallllt:ﬁhurg, 20th ]ul:,', 1004.

Joun R. WiLniams, Esq.,
Consulting Chemist & Metallurgist,
Messrs. H. Eckstein & Co.,
Johannesburg.

DEAR SIR,

We beg to submit the following Report of Analyses of Air taken from two separate

rooms in the Compound of the Glen Dieep, Ltd., on Monday, the 18th July, 1004,
between the hours of 10 p.m. and 4.30 a.m.

The first room, an old one, contained 21 hoys.
The second room, newly built, contained 4o boys.

In both rooms the fires were out, hardly any smell was perceptible, the ventilators
were open, and while the samples were being taken, one candle was burning and two
whites and one native police boy were present.

The samples were collected at 10 pom., T a.m., and 4 a.m.

FinsT Roost.

e A - ——

: | Temperature in Barameates, e
Tirme. i Degroes—C. | e Carbon Dhoxide,
10 p.m. o e 165 G230 | e 05G per cent.
1 a.m. SF ~0 14°5 G230 LIt i
4 mm. 5 ' 13-0 i ] 0 G a8

Srconn Rooa,

11 P, N - 14°5 G230 : (038 per cent.
I a.m. Lo i 115 2310 | IR -
4 n.m. 12-0 G230 R -

The night was fairly calin up to I a.m., when a slight breeze sprang up.

YWours faithfully,

B. Bay, Ph.D., M.A.

Epw. H. CROGHAN,









y afliv] Spsagpasu Juag sowmls
n.n...—ﬁ.w..________ HYY ) S0P Ajun ..n_._.j_.r:_ LT S LT T T A ¢ 157 S, [T VEE T L TTET V1 praangsp _._m.u_.ﬂhm,_.: s jaul e se g
[LUTR AT ME.,E._ Yuy Yy Joo apis gy ey pUE CCpAUnae SIORLInD 0edip Ssaly el punoj ses 90 AR ‘aargmend uf
s
i Suop (praan sna puv) sewdl apsoddo sswd Hupawy Sy cymuy qowe jo sapis omd ) Uo juAdagip sl pus mazmm ._._..m
uoyewampe ayy Fuaey Aq pauasand sq puos apts tagumy sy o3 exned oy yEnedg) sualng poanp qwyy pagoadxa sem g
uns [wiea Ayl
WPE 0 J0U BT U B yons o) waae Jupydi] wnxe yins s japne SUIQUIOD of S1 JOTH[IIUSA o uei sy go osodand oy

..-__--__-—__f._-.

\ VAK | |
! ofneg s\ bEnes rah\bercAM Y

\\ W)

L

'\ 1 A ..... ! i i ... \ A . ._.. ......”_..”_.
e 1 B, LU
I 1 e A '
=l I3 =

.ﬂTl s s = ——— ==

e

= yEE yinod Suimogo) oyl ul pejiqigEe s CRIGTEEUSS 0SPLSI00E WIAIUN], J0 JIG CSAATOL O JOU CHISIEUCY §oTym UoIE|uas
Joar ayy go uondsxs oy yiw quy Jo adfy | samy puey] , ey) se otws Ay ApoExo am | syng  [wuswuadxg,, esey]

ALHIDOS TTVOIQEN "IVVASNYHL H3HL A€ A3SOJ0Md JSLOH TYLNIKNIHEIXE . 40 AUALONULS

H XIINAdAY



- .l___._.__‘..ln..._.-lu.‘_ ...'_




COLOURED LABOUR COMPOUNIY COMMISSICN.

APPERDIX F.

Lerrer eros De. Poreer, MO, FoR JOHANNEZBURG,

Fublic Health Department,
Booms 36 and gr, Munmicipal Buildings,
Anenst 25, 1004,

J. Moir, Esq., D.5c.,

Secretary of Commission on Air-Space in Compounds.

DEAR SIR,— )
STANDARDS OF VENTILATION.

I beg to draw your attention to Page 253 of the British Medical [fournal of the
3o0th July, 1904 {No. 2,274), in which appears the report of a paper read by Dr., J. S.
Haldane, F.R.S., at the recent Oxford Meeting of the British Medical Association on
* Standards of Ventilation.”

In thiz paper Dr. Haldane discussed the effects of breathing air containing
{4} a high degree of carbonic acid gas; (B a deficiency of oxvgen ; and (¢) an inerease in
organic matter. He held that the real pathological effects of such conditions were
slight, although much unpleasantness might be caused. The ill effects of atmospheric
contamination were due in most cases, particularly in schools, to specific contamination,
and even these conditions depended largely upon two factors, namely, temperatore
and air currents. He fhen disonssed the somewhad controversial guestion of sfandards
of vandtlation, and defended the standard of 12 farts C02 per 10,000 recently proposed
by himeelf and Osburn as the best practicable and attainable standard under all
conditions of labour and climate in factories and workshops.

Dr. Matthew Fay (Medical Officer of Health, Aberdeen. and 'rofessor Puliic
Health in University of Aberdeen) approved of the standards suggested by Dr. Haldane,
as they were based on experimental waork.

Dr. €. J. Thomas, B.5c., D.P.H. (Assistant Medical Officer to London School
Board), from investigations in schools, thought the pollution of air was due not to
respiration but body pellution, and that bad smells did not arise until COz had arizen
above Io parts per [o0om

Dy. Symons, F.LC, D.P.H. (Medical Officer of Health for Bath), thought there
was some justification for the standard recommended by the Incorporated Society of
Medical Officers of Health {g parts per To.000), a8 sanitation was advanced, not by
experiment only, but by practical experience.

D, Groves (Medical Officer of Health for Isle of Wight and President of Medical
Officers of Health Seciety) concurmed.

a3, HEIGHT AVAILABLE ror RESPIRATORY PUrrosgs Ix Coumpousn Rooas,

I omitted to refer to this in my evidence on the roth inst., though T intended
te do so. I understand that it has been suggested that nothing in height over 12 feet
should be allowed to eount for cubic space purposes,

I am, of course, fully aware that this is the view expressed in text books on
hygiene, but I wounld point out that it refers to rooms in which people stand, sit, or
recline near the floor level, In the compounds, however, there is a second tier of bunks
at a height of at least 5 feet from the ground, and T therefore submit that the 2 feet
mentioned ought to count from the level of the higher tier of bunks. 1 consider that the
case is exactly analogous to that of a theatre, where, over the pit, there is the dress
circle, over that the balcony, and over that the gallery. No one wounld think of con-
tending, in regard to a theatre, that only a height of 12 feet from the pit floor should
be counted for ventilation purposes ; but one might assert with some reason that not
more than a height of 12 feet from fe foor of fhe gallery should count. For exactly
this reason I submit that in compound sleeping-rooms the limit of height should be
measured from the level of the higher tier of bunks.

[ wish further to indicate another consideration which in my opinion militates
against the limitation of 12 feet of the ventilating height of buildings, and this is the
reason which has been recently adduced by Mr. J. W. Thomas, F.I.C.. a well known
authority on ventilation, and author of " Ventilation of Churches and Public Build-
ings."” My point is, that the higher the building, within reasen, the greater is its
“ ventilating pressure.” By this I mean that the column of ewfside air (say at a tem-
perature of 55° F.) at the floor level of the dwelling, will not only balance the air (say
at 657 F.) inside at the floor level, but will raise it, and force it upwards with a pressure
equal to 2 ozs. exerted upon every square foot of surface, this pressure obwiously
increasing with the height of the building,

I venture to ask that this communication may be officially noted by the Com-
mission.

Yours faithfully,

(Signed) CHARLES PORTER.

6T

Appendix F.
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Appendix 6.

TABLE SHEWING CAUSES OF DEATH OF

COLOURED LABOUR COMPOUND COMMISSION.

APPENDIX G.

PAPERS RELATING TO NATIVE MORTALITY.

OFFICERS ON
THE

REPORT BY MINE MEIDMCAL THE
AMONGST NATIVES EMPLOYED ON

THE WITWATERSEAND.

G1.—=0ORIGINAL
MORTALITY
MINES OF

June 6, 1903,

To e CoMMISSIONER FOR NATIVE APFAirs, TRANSVAAL.

Sir,—

In accordance with the verbal instructions which we received at a Conference:
heldd between the Commissioner for Native Affairs. representatives of the Transvaal
Chamber of Mines and certain of the Medical Officers of the Mines, on Febroary rith,
1903, which instructions were subsequently further defined by the Commissioner for
Native Affairs in a subsequent interview, we have since that date been occupied in
the investigation of the incidence of disease and the canses of mortality amongst the
natives employed on the mines of the Witwatersrand.

In this investigation we have been somewhat delaved by the lack of sufficient
data, for although the Mortality Returns of the Native Afiairs Department afforded
us detailed information reparding the causes of death amongst natives from the
beginning of November, oz, we dud not consider that any period of less than six
months could give an adeguate basis from which to draw reliable conclusions. This
basis we now have, and, in addition to the mortality returns referred to, we have
compiled monthly sickness reports for the various compounds with which we are
personally conmected,

For the mmformation afforded by the mortality returns, and for other data rn-htnre
to our investigation. we have to thank the Commissioner for Native Affairs, who,
through hiz Department, haz supplied ws with muech valuable material.

I.—IxtroDircrory CONSIDERATIONS.

The basis of our Report consists, therefore, in the Mortality Eeturns for the six
months ending April 3oth, 1903 i
These we have summarised, and their results appear in the accompanying Table :—

NATIVES ON MINES OF WITWATERSRAND.

NOVEMBER, ag: - APRIL, 114,
| Mg, Now, I, Jdimn, Fal, March, | April, | Totals, | Perceontage of
L, P, ! Total Mortality,
{3} Pnewmonia ik =1 H ¥ ) TH [ 403 aﬂ'ut
Ilithsisin |, 25 | ) I3 I 23 127 Al #1°7
(her Hespin llll:l".. I}uam-r B » 4 | ik || 5 3 i 23 1 '5}
(B} Meningitis 15 15 13 4 23 a2 122 T
() Entoric Fever 11 14 ' 14 @ ) & B b YOCE
Divsentory 5 i ad 15 gL 1 156 12 Lk
Othier Diards |.I Dlawm 15 3 12 21 12 L1 3 57 30
(d) Brurcy it 1 Hib 35 g2 i | z 156 120
1]  Malaria : 3 i 7 7 A4 | b] a3 3
1} (her Discases | 20 28 £ 1% I | 23 134 el
{2l Accidents 10 | ] 14 | 11 | 1% | 12 ik &8
—— — = [=— e
Maonthly Totals 25 A6 Li P08 | 235 260 | 1541 [Total of all Deaths
|
: | ;hnru;m- N,
Number of Natives emploved for | | | Natives employed!
each Alonth 40,710 | 42,542 4061 | 5628 -\-ﬁ 022 | 62,265 | 53364 per Blonth
| | |
Dentl Rate from all cnuses calealated as an Annual Death Rate a7t T per 1,000,
Ieath Bate from sichnes: alone Sy Fic i 545 per 104D
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From this table it appears that the Tofal Death Rate, calculated on the basis of Appendix &
the average number of natives emploved per month, would, when rendered as an
anneal death vale, be 377 per 1,000, Curiously enough, it appears that the death rate
amongst the natives emploved in the Kimberley compeunds is practically identical,
namely, 57-2 per T.000 for the yvear ooz, We do not sayv that the mortality amongst
the natives on the Band cannot be reduced ; we believe, and will tre to show that it
can, buk it is certainly apparent that the natives on the Rand show a mortality no
higher than that obtaining in other mining districts in South Africa. If deductions
b made for accidents, leaving the death rates from sickncess olone, the figures are
in each cagze again identical, being 545 per 1.000 for the Rand, and 548 per 1000
for the Kimberley compounds.

When we pass from the total death-rate to its individual components, we find
that the diseases which mainly contribute to it are the following - —

I.—Puennonia, Phtkisis, and Other Kespiratory Diseases, accounting for 41-7
per cent of all deaths. Of these, pneumonia alone is answerable for 32
per cent. of the total death rate, and is of all the individual diseases, by
far the highest contributing factor;

2.—Enteric Fever, Dysenfery, and Ofher Diarrkoeal Diseases, which together
cauze 2005 por eent. of the total deaths | of these, dvsentery is the largest
individual contributor (12 per cent.);

3. —Securuy, which has during these six months accounted for a total of 12 per
cent, of the deaths ;

4.—Mentngilis (corebro-sfungl memingifis) accounting for 7'0 per cent ; and

5.—Mualaria, which is answerable for 2:3 per cent,

All other diseases taken lopether only contribute a further o per cent ; and of
these, we have not thought it necessary to mive more detailed information.

From information obtained, we find that amongst the natives employed on the
5.4, Railways, the incidence of scurvy and pneumenia has also been very con-
siderable ; whilst, amongst the natives employed in the various Kimberley compounds,
pitctmonia i8 very prevalent and extremely fatal. The average daly population of
the Kimberley compounds during 1goz was 8681, There occurred in that period
1.1506 cases of puenmonia, with 373 deaths, out of a total mortality of 497, forming a
percentage of no less than 75 per cent. It is extremely interesting to note that cerebrio-
spinal meningitis, a dizsense which 1= prevalent on the Rand, and which competent
observers believe is in its cavsation closely allied to pnesmonia, is scarcely represented
at all in the Kimberley death rate.

Scurvy has also been noticeable in the Kimberley compounds, but it has not there
contributed in such a high degree to the mortality as it has on the Rand,

Mow scurvy is a dictetic dizease and. therefore, mortality from this cause should,
inn theory be entively preventible. Indeed, the returns of the past six months show
a steady decline in the death rate from this disease, owing to the attention of the
mining companies having been directed to the necessity of improving the diet of the
natives. During the month of April only two deaths occurred on the Rand from
SCUTVY,

The mortality from pneumonia can certainly be reduced, but it cannot be altogether
eliminated, for the natives are peculiarly susceptible to this discase, and the conditions
of mining work favour its incidence. The same may be aaid of the allied discase of
meningitis. and of the * diarchaeal diseases " —enteric fever, dysentery and diarrhoes

We Delieve, however. that, should the recommendations which we shall advance
later on be adopted, the mortality amongst mining natives could be reduced to 40
peér To00, or even lower. To attain this result. several innovations are NeCessary,
and it is especially important that those charged with the medical and general care
of the compounds should try to gain the full confidence of the natives, who are par-
ticularly prone to conceal their diseases, until in many cases treatment is too late
ta be of any value.

The monthly * sickmess reports ' which we have personally compiled, go to
confirm and extend the information outlined above, and they bring out the additions]
fact of the decided prepouderance of disease of all kinds amongst underground 2s com-
pared with surface workers,

We shall now procecd to congider in greater detail the individual diseases whice
we have found to be important factors in the native mortality.

II.—PREUMONIA AND THE RESPIRATORY INSEASES.

Prneamonia, a8 we have seen, contributes o the total mortaliiy the highest pro-
portion of any individoal disease. accounting for no less than 32 per cent. of all the
deaths amongst the natives on the miies. Pneumonia is a * specific ”  disease @ it
is due, that is to say, to the attack of a definite micro-organism, the prenmococcus,
to which the South African natives seem to be peculiarly susceptible.
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Indeed. not ooly are the cases of pnenmonia which occur amongst the natives
on the Rand due to this specific agent, but there is reason to Lelieve that many or
most of the cases of cerebro-spinal meningitis which occur in the compounds arise from
the same cause.

The suggestion that these two diseases, prieumonia and meningitis, are, on the
Eand, produced by the zame micro-organism, was firgt definitely formulated in a
paper published by Dre. Brodie, Rogers and Hamilton, of Johannesburg, in 18g8.
They deseribied cases of acute rhinitis (nasal catarrh) and meningitis, which bae-
teriological investigation showed to be pneumococcal in origin.  There is no doubt
that cases, similar to those which they described, still oecur in all the districts of the
Rand, and that they show an extremely high caseemortahity.,  Indeed, so far as the
returnz under our consideration go, the diseasze is al present on the increase, It has
been observed too, amongst white underground workers.

In our experience, memngitis mainly occurs amongst underground boys, a fact
which suggests that the underground workings have become a habitat of the infective
agent,

The precautions to be taken against the spread of meningitis, arc practically
those to he taken for the prevention of pneumonia, which we may now proceed to
consider.

While the pneumococens is the direct and active agent in the cansation of pneu-
monia. there are also other definite causes which determine its attack. Of these.
exposure 1o cold is the chief, and this cause is rendered all the more efficacions if the
strength is otherwizse reduced by insufficient food or excessive work, and by the fact
that many of the natives come direct to the Rand. often scantily clad and in poor
condition, from warmer districls, where exireme ranges of temperature do not oceu.r
Underground workers are also very linble to contract a chill on coming out of the
warm underground workings to the surface. Hence we find that the incidence of
preumonia is most marked during the cold months of the vear, at which seasons pre-
cautions against it are especially necessary, particularly im regard to boys arnving
during these months from warmer climates ; sach boys show an extreme hability
to attack.

These precautions should consist—

I.—In the provision al a suitable dietary. the details of which we shall discuss:
later. We shall now refer merely to one particular matter in regard to:
diet, in reference 1o the prevention of pueumonia, namely, the provision
of @ suifalile soup-kifchen at or near the entrance of the compounds, at which
meat soup, together with some cheap form of biscoit (such as the army
biscuit), should be served in the morning to each boy of the up-coming
and down-going underground shifts, and to the surface bovs.  This svstem
iz already in vogue on several of the mines of the Rand, and has proved
beneficial,

2. —TDhring the cold season (from April to September) the recognised recruiting
agency should be required to issue two blankets to cach bov on starting
for the Ramd, who may mot he possessed of them, and during the warm
season, one blanket.  The poscession of a Wanket should be made conpudsory
on the part af the boys.  In the instance of one mine within our knowledge,
there was a high incidence of and mortality from preamonia, during the
months of June amd JTuly of last year, particelarly amongst a batch of
newlv-arrived and ill-clad East Coast bovs, who nevertheless, refused to
accept the offer of the company to supply them with blankets in advance,
Thiz s far from being an 1solated experience.

For all surface bovs, many of whom work in exposed situations, ¢.g.. on tailings
heaps or slimes dumps, and who cannot, from the nature of their employment, wear
blankets when at work, a woollen sweater and a pair of strong trousers should be
provided. A large number of cases of pnenmonia oceurs amongst cyanide boys. and
this provision would secure their being sufficiently clad.

The cost of the blanketz and clothing might be deducted from the bhoy's pay in
the course of the performance of his contract.

3. —Together with the soup-kitchen there should be a change-howse for the nafives
af fhe headgears, with provision for them to leave their blankets there
when geing underground. The mere fact of having such a change-lhouse
would greatly reduce the risk of chill to the mine bovs on coming to the
suriace,

4.—1It iz important that the boys should not he kept waiting for any long period'
in the cold, for the purpose of having their time tickets marked or of being
paid.  An excellent system of time-keeping, préventing any such exposure,
is in vopue at the Treasury G. M. Co.
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5.—We cannot approve of the present system of having earth floors merely in Appendix 6.
the compound huts.  These cannot but form ready receptacles for infected
sputum, and provide a dangerous means of perpetuating the incidence of
pneumonia, meningitis and of other infective diseases. It iz impossible
to render the earth floors clean. We should, therefore, strongly recoms-
mend that afl fufere rﬂ-.llrfr{?llmf Bwets showld be consirncted with fmpdr:'l'aﬂs
floogs.

Bunks should be of movable wonden planks set in fixed iron frames ;
these bunks may be conveniently arranged in two tiers.

) In all compound huts, stoves shoald be provided with iron flues io
carry off the fumes, in place of the rough open coke stoves at present in
general use, The fumes cavsed by the combustion of coke are, in the
absence of ventilation, most dangerous, and, therefore, proper means for
their escape should be provided. The inhalation of these fumes will certainly
predispose to respiratory diseases,

Regarding the cubic space to be provided per head in the compound
luats, we find that the full complement of boys does not at any one time
(except on Saturday night and Sunday) cccupy the huts. Consequently
we are of opinion that, if impervious floors and stoves, with suitable chim-
neys are provided, an allowance of 150 cubie feet for cach boy of the total
complement of the hut would be.sifficient for purposes of health.

With regard to other diseases of the respiratory group, ordinary fubsrcnlar phihrsis
is mot uneommaon in the compounds, amd contributes its quota to the death rate. Tt
is present, however, in the districts from which recruits for the mines are obtained,
and we believe that most of the cases found on the Rand are imported.  Provision
should be made for the detection of thiz condition amongst recmitz, and for the retum
of affected natives by the companics to the recruiting agencies within a specified
time after their arrival

So-called ' muners' phildsis ™ 15 sometimes scen amongst the natives, in hova
who have been engaged in underground work over considerable periods.  The improve-
ments in the conditions of mining, which are looked for as the result of the Commizsion
o Minars' Phifisis, will no doubt go as far as possible towards avoiding risks from
this source.

111, —ExTERIC FEVER, DVREXTERY, AND DIARRMGEAL IMSEASES,

Enteric fever does not show an excessive incidence in the compounds, and the
natives geem to enjov a relative immunity from thiz disease.  The total contribution
of enteric fever to the death rate iz 55 per cent.  Dyvsentery which also, like enteric,
iz due to an infective agent, is responsille for more than double this number of deaths.

Both diseases are more prevalent during the summer months, and amongst under-
ground hoys, due in the latter case, to the focal contamination of the workings and
of the underground water. In this connection we may cite a small epidemic of enteric
fever, affecting cleven white underground workers on one of the mines of the Rand
a few months ago, wlich ceased at once when the underground water was made
inaccessible to the men.

For any diminution of the incidence of this group of diseases, we must look, there-
fore in addition to the general guestion of a trustworthy water supply to the
compounds), to improved underground sanitation.  Towards this, we should urge the
following recommendations ;—

I.—In every mine, on cach level, near the shaft, two sanitary buckets should
be provided, one for white men, and cone for natives. The automatic
earth cloget would be the best form of convenience.  The buckets should
be removed and replaced nightlv. Use of these buckets should be made
imperative on white men, and, so far as possible, each white man in charge
of a gang of Kaffirs should be made responsible for their use of the buckets
also,

2 —The gross habit of using disused workings in place of latrines should be
absolutely forbidden, and its practice rendered penal.

3.—Underground water should not be used for drinking purposes.

In connection with underground sanitation, officials should be appointed, sub-
ordinate to the Medical Officers of Health for the Witwatersrand and the Municipality,
whose duty itlwnuld be to periodically inspect the samitary condition of the mines
by personal visit, So far as we know, no such svslem exists at present, nor does
such inspection appear to form part of the practice of the mining inspectors.

IV .—=SCcurvy.

We consider that too much steess has been laid by some on scurvy as a main
cause of mortality amongst the natives, for, even if deaths from scurvy could be
entirely eliminated, the death rate would still he high,
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At the same time, it is very evident that during the past six months scurvy has
beerl an important LS of mortality and, coincidently, of course, of extensive sickness
and consequent incapacity for work. Seurvy, however, is a preventible disease, and
it i3 now declining, and we trust that for the future it will not bulk largely in the sick-
ness or mortality returns.

In regard to causation, senrvy is a dietetic dizease. It is due, that is. to insufficient
variety i1 the food, and particularly to a deficiency of fresh meat and vegetables, and
also to tndiferent quality of the food, especially to decomposition changes., Tainted
meat has been shown te be in itself a cause of seurvy, and in all districts where majze
{mealies) form the staple fowd, discase, due to partial decomposition or discase of
the maize, also frequently appears. In those parts of Europe. for example, where
maize forms the staple food of the peasantry, a disease named *' pellagra ™ is common ;
it iz closely allied to scurvy and vields to the same treatment.

Cmn the Rand also, we have traced a relation between outhreaks of scurvy on
individual mines, and defective quality of the mealies supplied. On one mine in
particular, where there was at the time no case of seurvy, there appeared during March
of this vear, 31 typical cases of the disease, and the mealies consumed rlurii]g that
month were found, on mvestigation, to be tamted and * musty.” When other and
sound mealic meal was substituted, the disease disappeared.

The disease which has been described as scurvy conforms, in the vast majority
of cases, to the classical descriptions of that discase. One of its most obvicus and
common features consists in the swelling of the pums, which is often extreme, the
gums bleed readily, amd the breath is foul. This local condition, however, iz merely
indicative of the general tendency m scurvy to hamorthagic and serious effusions,
which frequently take the form of infiltration of the muscles, especially of those of
the legs. Hiemorrhage also may occur into the stomach or into the bowel, giving rise
in the former cage to vomiting of Bood, and in the latter to svmptoms simulating
dyvsentery, and verv fatal. We have observed not uncommonly alse lhmmorrhiage
into the joints, especially the knees. Thus there is in scurvy, a profound change in
the blond, which is the chief pathological factor in the disease. Its result is seen in
the effusions of blood in varions parts, and in the exudations in the muscles and guims
which we have mentioned, and in a condition of anmmia of all the tissues, Those
affected by scurvy bear injuries very badly, and we have seen cases where injuries,
in themselves relatively insignificant, have proved fatal owing to this cause, while
the most trivial abrasions of the skin may give rise in scorbutic patients (o severe
ulceratinm.

Mild cases of scurvy are readily cured by the provision of a generous diet of meat
amd fresh vepetables ;  old-standing cases are much more intractable, but the case
mortality is, under treatment, relatively low. The affection of the legs may give rise,
especially if neglected, to a peeudo-paralytic condition, which has been ascribed to
other diseases.

Cases which appear to conform more to the classical descriptions of *
are sometimes obgerved. \

The ;|1m51_im| lias also been raiged whether some or many of the cases described
as scurvy on the Rand, may not in reality be cases of beri-heri. There is, however,
no evidence that this disease arises de sore on the Rand, and, although a few possibla
imported cases may be seen from lime to time, we have no hesitation in saving, from
a wide experience, that the vast majority of cases, described under the name ™ seurvy,"
are characteristic examples of this discase, Some of the members of our Committee.
have had previous experience ol beri-bert in other parts of the world, but they have
met with no cases of this disease upon the Rand,

We lave taken some pains to find out whether seurvy is prevalent amongst boys
arriving on the mines, and a certain proportion are <o afectad, but the majority of
the cases have unguestionably contracted the disease upon the mines. The recent
prevalence of the disease is partly the heritage of the war, due in part to the fact that
the natives who retmained on the Rand during the war were, for the most part, poorly
fed, and to the further fact that a sufficient supply of South African mealies has not
since been obtainable, owing to the disturbance of the normal South African output
caused Dy the recent hostilities.

We regard scurvy, therefore. as a dietetic cl_isun.su. Euul its 1I:rc1.'::n=.iun must be
looked for in an adequate scale of diet for the natives. The question of the condition
of the natives as regards manner of housing and over-crowding is, so far as this disease
is concerned, of less importance.

" pellagra ™

V.—IMET oF NATIVES.

We would, accordingly, offer the following suggestions regarding the diet of mining
natives, and we would first lay down the principle, that the mining companies, which
contract to feed and house the natives in their employment, should provide a diet
suificient to maintain them in a condition of working efficiency, independently of any
additions to their diet which the natives may make themselves.  The system of allowing
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the natives to feed themselves adopted in Kimberley is by no means satisfactory, Appendix 6.
from the point of view ol the prevention of scurvy, for in the Kimberley compounds,

scurvy, although not 2 canse of great mortality, shows a considerable incidence, especially

amongst Lboys whe have been three months or more in the compounds,

The provision of an adequate diet is a matter of the simplest commercial economy,
in that it not only reduces the incidence of disease in every form, and of scurvy and
prenmonia in parlicular, but it secures the maximum output of efficient labour from
those who are at work.

The source of the energy of human work lies solely in food, and to ignore this fact,
by the supply of an insuflicient diet, is a most short-sighted form of economy. for which
the penalty is inevitably exacted in the form of bad labour, exeessive sickness and
an undue mortality.

We would, therefore, concentrate our attention on the guestion :—What s o
suslabfe dietary for the nafive workers ?

Mealies form the staple food of the natives of South Alrica, to which varions
additions are made in the different districts.  For this reason it is desirable to maintain
mealies as the basis of any proposed dietary, cspecially as mealic meal is particalarly
pich in fat, iz rich also in nitrogenous elements, and iz highly notritious, regembling
oals in its sutritive value,

But while we agree that mealic meal should form the hasis, the attempt to render
it the only element of the diet will inevitahly perpetuate the incidence of =curvy
amongst the workers, ns hos been almmdantly proved by the local experience of the
past two vears, and by the facts which we have cited, of the incidence of dizeases allied
to scurvy in other parls of the world, where maize forms the staple diet. 1 imrerfeetly
cooked —and steam seems to be the best method of cooking—or, if at all decomposed
or discased. mealies, as we have seen, may give rise 1o serions disturbances of health,

Additions to this diet, therefore, become necessary, in order to provide that
variely i the food, which is essential in order to provide the worker with a sufficiency
of the necessary chemical components of an adequate dietary in proteids. carbo-liydrates,
fats and salts. Before proceeding ta discuss these necessary additions, we would call
attention 1o certain facts regarding the available mealie supply. Hitherlo the outpan
of South African mealies haz not been equal to the local demand, and, as a congequence,
the difference has been made good by the importation of American and European
mealies, Further, we have learned from inguiry that the mealie crop throughout
South Africa hasg, this vear, heen a very poor one, owing to climatic influences, 2o that
importation will still be necessary.

An extension of dhe mealiv-growing area tn Sonth Africd is, therefore, necessary,
if the local supply is in the future to be equal to the local demand,  There 15 no reasgon,
however, why, if this be done, 2outh Africa should not be economically sell-sufficient
in this respect, except. of course. during bad vears, for the tactors adversely influencing
surface crops in South Africa—drought, frosts, locusts, etc.—are, of course, many
and variable,

We have had our attention drawn to the fact that Amenican mealies have been,
in some cases, shown to produce outbreaks of scurvy, which dizappeared when a
change was made to South Aincan meahes. It seems an obvious inference, therefore,
that steps should be taken to render the South African ovtput sufficient for the needs
of the country. Even so, however, the greatest care should be exercised to see that
the mealies are sound, Only one crop of mealies is grown during the vear. Green
mealies can be obtained from December to May, and ripe mealiez for prinding from
April to December.

With regard to the additions to the mealic meal basis, rendered necessary by the
considerations we have advanced, we may discuss the following :—

1. Meal--We consider that 3 s, of meat per week should be supplied to each
boy in the compounds throughout the year. Of this, 1 b, chould be issned
to the bovs in the compounds twice a week, while the additional 1 b, should
be nsed for the preparation of the soup which we have recommended
should be supplied in the morning to all loye,

Fresh meat, should, where possilile, be supplied, as it has a higher anti-scorbutic
value. Tainted meat, so far from being a remedy against scurvy, is an active cause
of that dizease, and frozen meat is more liable to be tainted. or become so, than fresh
meat. Where practicable, the meat should be slaughtered on the spot, so as to procure
the additional advantage of obtaining the blood, which the natives readily consume.

A system of inspection of the meat issued by such butchers as may contract to
supply the compounds should be instituted, and there should be stringent repulations
and inspection of the meat and other food stuffs supplied by the occupiers of any
eating-honzes who may be allowed to caier for natives on or near the mines, E

2. Fresh Vegetabies.—Along with the 1 Ib of meat issued twice a week to exch
boy in the compounds, hall a pound of fresh vegetables should he provided
{alzo twice a week).

An additional 1 1b. of fresh vegetables per boy per week should be provided for
the manufacture of the morning soup.
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Root crops can be obtained in the Transvaal in good quantity throughout the
vear, although larger quantities can be obtained during the summer than during the
winter months,

Of these we may mention :—

Chrions, Pumpkins,
Fotatoes, Lettuce,
Sweel Polatoes, Turnips, and
Cabbage, Carrots.

During the summer months, marrows, vams, peas and beans can also be obtained,
and an equivalent quantity of peas, beans and lentils might be used (say once a week)
as a subsfifife for the mealie meal, and to relieve the monotony of the diet, but it
must be noted that the anti-seorbutic value of the leguminese is not high. Should
the local mealie crop fail in any vear, it would be better to make good the deliciency
I an additional supply of vegetables, than to do so by too exclusive a reliance on
imported mealies. In the fruit season cheap peaclhes can also be readily obtained.

3. Biscust.—The Army biscuit is cheap. palatable, and nutritious, Two should
be igsued per boy per day along with the soup, as previously recommended.
The approximate weight of the biscuit is 2] ozs,

4- Sugar in some form 15 a necessary constituent of all diets.  Treacle is, per-
haps. the cheapest and most convement form in which 1t can be obtained,
and, in some of the compounds on the Rand, treacle is added tothe mealie
meal amd cooked vup with it ; it is appreciated by the natives. We shounld
recommend its vuse in the quantity of 1 1b. per boy per week,

5. Salf.—1 ox ol common salt should be allowed per boy per day.

Theze, then, are the components which we recommend should form the routine
diet of the natives, They may be tabulated thus :—

Mealic Meal.—The present ration i3 roughly 2 Ibs. per day., We should
recommend once n week, where practicable the substitution of peasemeal,
beans or lentils,

Meat.—2 lbs. per week, plus 1 I per week of soup meat, the soup to be issued
daily.

Fresh Vegefables.—1 1h, per week, plus 1 Ib. per week of soup vegetables, for
use with the soup meat.

Bexenits, —2} 1hs, per week (at the rate of two army biscuits per day).

Treacle.—1 b, per week.

Sall. —3} ozs. per.week.

Coffer might., during the summer months only, be substituted for the soup,
but not during the winter months.

Kaffir Beer with the above diet would not e a mecessary constituent of the
dietary. It is, however, a useful addition, as it is a beverage to which
the natives are accustomed, and it possesses an anti-scorbutic value, It
is, however, rather costly. Should it be issued. it should be in the form
and of the strength known to the Basutos as ** leting.”™

A suggested schedule of meal-hours in the compounds form an addendum to

thiz Report.

VI —MaLARLA,

A certain proportion of the mortality is caused by malaria, but as these cases
are practically all imported, and do not arise in any number de move on the Rand,
we need not discuss the incidence of this dizease in detail. Malaria is particularly
liable to break out amongst bovs who have recently arrived from warmer climates,
and who have previously contracted the disease there.

V11 —MISCELLANEOUS SUGGESTIONS AND RECOMMENDATIONS.

We offer, in conclusion, some general suggestions and recommendations which
bear more ot less directly upon the health of the natives :(— i

1.—In addition to the question of the routine supply of hlankets to the natives

by the official recruiting agencies. to which we have already referred,

we would wurge that the Government should seriously E_i:lllﬁidi:l‘ the

advisability of directing that parties of natives, arriving during the cold

seazon ffom warmer climates, should be retained in a central compound

for a period of two weeks before being distributed to the mines. In this

compound the natives would be well fed, and would be so far acelimatized
before being subjected to the necessary exposures of mining work,

= —T'he Medical Officers of the various mines should have the power to return

ta the Native Labour Association any boys arriving inunpaciyalhili‘ur

work by chronic disease or physical defect within a week of their arrival

on the mine. A special certificate should be required in all such cases.
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3.—All natives reporting sick should be compounded in a hospital enclosure Appendix G
distinet from the peneral compornd,  This enclosure should contain :—

#. A pative hospital, with an allowance of, say 25 beds per 1000 native
employvees, for acute cases. A pgood tvpe of such a hospital is that
recently erected by the Bonanza G, AL Co.  In this. every bov on
admizsion s bathed, sheds hiz rags and blankets, and iz provided
with hospital elothing and blankets. which are retained on his dizmizeal.
The results of this syvstem are extremely satisfactory.

i A zeparate hut with impermealile floor and iron framed bunks for con-
valescent Cases, or minor cases not requiring hospital treatment.

tii The usual conveniences, and a hut for the native attendant. with pro-
vision for hospital cooking.

4. It for Natdves in Hospifal —Extra articles of diet should be allowed for

natives in the compound hospitals, on order from the Medical Officers.
e, coffee, bread, flour, rice, and condensed milk.

5. DMsinfecfion.—In the hospital enclosure provision should be made for the
disinfection and washing of the clothing and blankets used by the patients.

In the case of all infective diseases, under which term we include pnewmoma,
meningitis, enterie fever, amd dysentery, the following rules should be observed =

i Should the patient have worn hospital clothing and blankels during
hig illness, these should be properly disinfected and washed before
being again used. ;

it The private clothing and blankets of the patient. if the case prove fatal.
should be destroved, and in the event of the patient’s recovery, should
be properly disinfected and washed, before the bov is allowed to
return to the compound.

Until such time as the compound huts are constructed with impervious floors.
it is impossible to find any simple method for their disinfection which would be at
all satisfactory.

6. [solation of Dengerons Infective THseases (such as smallpox) is already pro-
vided for under the mining regulations.  This provision should be
serupulously carried owt.

7. We would strongly urge upon the Chamber of Mines to institute a corfs
of hospital atfendants.  Cape boys for this purpose are more cleanly, intelli-
gent, and reliable than Kaffirs.

These boys, after six months’ training by the medical officers of the mines, should
be granted certificates, signed on behalf of the Chamber of Mines by one of the medical
officers of the companies, and the possession of such a certificate should entitle the
bey to a higher scale of pay, e.g.. {6 or {7 a month with quarters.

By these means an efficient corps of hospital attendants might gradually be ereated,
who would prove of the utmost value. The system generally in vogue at present,
of reliance on practically unskilled natives to look after the sick bovs is unsatisfactory.

In larger compounds, where there are assistant compound managers. an alter-
native plan might be preferred, namely, to carefufly select a number of retired N.C.0.'s
or men of the Royal Army Medical Corps. some of whom are now in South Africa.
and to appoint these men as assistant comipound managers, with charge, under the
medical officers of the compound hospitals, and with defined duties in the adminis
tration of the compounds also,

8. Hospital Refwrns.—We should recommend that, in order to secure a uniform
system of returns of sickness from the compound hospitals, from which
reliable statistics could be readily constructed, the following forms should
bhe adopted.

i. Hospital Book, to be kept by the compound officials, and constituting
a record of all admissions and discharges.  The following items shouli!
bie noted.
Drate of admission.
Bov's number.
Boy's name.
Tribe to which the bov belongs
Department of the mine in which he is working.
Nature of disease or injury.
Treatment.
Date of dizscharge or death,
Total number of boys incapacitated by sickness or injury for
each day.
If such a record were kept it would be a SiII:IPi:'.‘ matter to construct the second
form, namely :(—

t. Monthly Medical Report of Health of Natives, for which the Medical
Officers of the Companies should be responsible. We append such o
form - —

A
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SUGGESTED FORM OF MoxtThiy Mepicar BerowRt,

1. Numbeor of cases incapacitated by sickness or acoident on L last day of preseding month, e.g9., 15,
2. Number of cases admitied during current month, vir, :—

Undorgroumd. Suref i, | ;Déutln, Femarks,
B el [ ..L_'_. e e

g  Pnoumonia o o - 2 1

Fluh:i:l:iﬂ. : a - S Em

Other Bespiratory Diseases . 4 ;
b Moningitis ‘s s w= | . ‘e
£. Entoric Fover .. 5 s | Z e |

Diysontory 5 o = o |
; 'lé::-!mr Dinrrhoaal Diceases d 1

R urvy ., HiR ; i i e .|

¢. Malarm . . i i | l! {
I Other Diseiaos, . < ] i
-8 Avetilents S & o b1 T
Totol admissions, 55, viz. - xS 45 bk a

3 Noooof destha—2.

4. Mo, of discharges—351.

5. No, romaining sick on fast day of current month—17,

L8 .'1|.'|.‘1"rn,p¢ number of cases i.n-r'-l!m.q:il.mnl e ;In:r—]"' 4,

7. Average No. of natives in Company's employment during the manth—
o, Underground —
b, Surfoes—

9. The last matter to which we desire to draw attention is not directly con-
cerned with the mortality of mining natives. but as its importance has
been [requently impressed on us as Medical Officers of the mines, we have
ventured to refer to it here,

We refer to Mhe absence of any syslem of fnusurance of the nafives against accidents
arising out of their employment.  Under present conditions. natives who have suffered
permanent disablement, are either retained as pensioners by the companics, or are
discharged to their homes. the matter of compensation being entirely at the diseretion
of the companies. We consider it very advisable that a regular system of insurance,
with a recognised scale of compensation for defined digrees of disaldement, should
be mstituted. At present the mining companies pay 25, per month per bov to the
Pass Office, and, if 13d. or 2d. out of that 2s5. were thereafter set aside as an insurance
fund, it would amply meet all requirements, and would prove a great boon to a con-
stderalle number of disabled natives.

We are, Sir,

* Your obedient servants,

L. G. IRVINE.
. MACAULAY,
I. & MOERTON.
E POLLAE.
A, WATT,
C. J. LYONS.

ADDENDUM,

AUaGrsTED BoNEpULE oF Mpar Hoves ix Coupousns

8 o, 12 noomn, & ta 6 pum. |
= = 1} =4 NS e e |
Uniclergronimnd Mealie Moal and Treacks, Mealie Meal and Treacke

"Ih.’- mhiafe Bleea Houp and Biseails, - !I"‘ull Meanl].
[T ndargrownd Sounp and Hiaonits, Mealie Moal and Troacke Mealie Maal and Troscle
t¥ight Shift and {Full Meal) (Full Meal),

Burfare Foye,

£ O Wodnesdays and Satordays at 12 o 1, 1 b, meat and § Ik, vepetablas to be ismued to sach boy, !

* The day shift goes down at 6 a,m. and comoes up from 4 to § pon,
t The nizht shife poes down ot & pom, and eomes up from 4 o § am,
[ The Satarday day shift i= from 8 a.m, to 1 pun, : the Satunday night shifl from 2 o 10 pm,
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MEMORANDITM

By muE Expcurive CoMMITTEE oF THE TRANSVAAL CHaMBER OoF MINES ox THE
SUBIECT OF A © EEPORT TO THE UOMMISSIONER FOR NATIVE AFFAIRS ON THE
MORTALITY AMONGET NATIVER oN THE MmEE oF THE WITWATERSRAND, COAM-
PILED By A CoMMmiTreEr oF Meprcarn OFrPICERS orF Mixes'

————————

The Executive of the Chamber has carcfully considered the Report of the Com
mittes of Mine Iloctors, made to the Commissioner for Native Affairs, on the subject
of mortality amongst XNatives on the Mines of the Witwatersrand, and has discussed
the various points raiged and recommendations contained in the Report with the
Camenizsioner for Native Affairs and members of the Committee of Mine Doctors,

t. The hvgienic conditions prevailing amongst natives on the mine2 have accupied
the attention for many months past of both the Government and the Boards of Directors
of mining companies, and the Executive believes that the recommendations contained
in the attached report of the Committee of Medical Officers have already been prac-
tically adopted. Precautionary measures have been taken apgainst the exposure of
natives to extremes of temperature, whether in respect of natives arriving from warnm
latitudes or natives that have been for some time working on the mines.

The attention of the Department of Native Affairs was drawn to the fact that
the immediate vaccination of the more weakly of the newlv-arrived natives at the
Pass Office produced an imjurious effect on their Lealth, amd the Commissioner for
Wative Affairs agreed to the postponement meantime ‘of the vaccination of natives
arriving in a more or less impoverished condition. stipulating. however, that the
medica] officers of the mines should receive mstructions to vaceinate all such natives
so soon as the state of their health would admit of the operation.

2, Special provision has been made by companies for the clothing of hovs emploved
i cold weather on cvanide and other works, wnder conditions where blankets cannot
be worn, and the Witwatersrand MNative Labour Association has made satisfactory
arrangements regarding clothing of new arrivals whilst on their journey to the mines.

3. The recommendation contained in the Report with respect to change-houses
have been carried out wherever practicable,

4. Sanilation and Waler Supplv.—Provision has been made under Article 146,
Section XV, of the new Mines and Works Resulations with regard to sanitation. and
a circular has been issued drawing the attention of managers to the danger arising
from the insanitary condition of old and disused workings, and advising them to take
steps for the cleansing and disinfecting of such places. The Executive Committee
understamds that arrangements have been made 1 most cases for a pure water sapply
underground.

5. (Wen Stoves. —Companies have been recommended to adopt a new stove of
evlindrical shape, perforated with large holes, with a cast iron plate on the top, and
with an iron chimney to carey off the fumes. This pattern of stove has been in use
on the East Rand Proprietary Mines for some time past. Tt is hoped that the intro-
duction of these stoves will eonduce 1o an improved ventilation,

B, el —The Executive Comumittee cordially approves of the sugpested alterations
contained in the Report of the Mine Doctors. and would strongly recommend the
companies. should the nativez be found amenable, to adopt the schedule appended
to the Commitice of Toctors’ Report in all cases.  The Executive alss considers
that it would be well to divide the supply of food into two meals dailv. Tt mav be
remarked. in connection with diet, that the death rate from scurvy has now been very
considerably reduced.

7. Howsing of Natives.—Tt is well known that the natives prefer a crowded
room, and. however much air zpace is provided, insist upon huddling together. The
Exeentive Committee recommends provision Deing made in compounds for 150 culne
feet of air space per man calculated on the basis of the number of natives on the coms-
panies’ registers.

The adoption of cement or asphalte Hoors would be found very expensive for
the older companies. but the recommendation might be adopted in the case of new
compounds. Floors of hrick or some hard substance that can easily be ushed out,
are recommendisd in the case of companies whose compounds are already erected.
and it is understood this provision meets with the approval of the Committes of
Medical Officers.

8. Hospitals.—The attention of mine managers is directed to the proposals con-
tained in the report of the medical officers with regard to hiospitals,

The Executive Committes of the Chamber also recommends that natives of a
superior class should be introduced from Basutoland and the Transkei as hospital
attendants, and distributed amongst the mining groups.  The Commissioner for XNative
Aflairs has kindly offered to agsist us in obtaining this class of attendant, and doubtless
the mining companies will be glad to avail themselves of the offer. 1t is considered
they would be more suitable than members of the Army Medical Corps, as suggested
in the alternative proposal of the Committee of Mine Doctors,
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. Accident dsswrance.—This matter is under the consideration of the Chamber
of Mines and the Native Affairs Department.

1o The Executive acknowledges the reasonable spirit in which the report of the
Committee of Medical Officers is framed, and observes with great satisfaction that,
as stated by the Doctors themselves, all the improvements suggested by them are
already in use on some or other mine on the Band.

In conclusion, the Excentive Committes of the Chamber desires to express its
sense of the courtesy and consideration shown by the Commissioner for Native Affairs
throughout the conferences and correspondence on this important subject.

Traxsvaal CHaMBER oF Mixes,
Jomaxnespore, 3rd September, 1go3.

G 2 —TABLE OF APPENDICES TO SUPPLEMEXTARY REPORT OF
Dre, TRVINE AND MACATULAY.

A.—Analysis of Native Mortality on Mines and Works in Witwatersrand and District,

A, L.—Actual number of deaths from specified diseases per month of Igoz.

A, 2. —Actual number of deaths from specified diseases per month of 1904,

A, 3.—Deaths for 9oy from specified diseases shown as raies per 1o,000 per month.

A. 4.—Deaths for 1go4 from specified diseases shown as rates per Io,oo0 per month,

A. 5.—Death rates per 10,000 from specified diseases in six-monthly periods.

A. G.—Deaths from specified diseases in six-monthly periods, shown as percentages
of total deaths.

B. 1.—Numbers and source of natives reeruited by the W.N.L.A. during 1903,

B. z.—XNumber of natives recruited from January to June, Igog.

C.—EReturn of deaths amongst white population of Johannesburg Municipality for
perindl November, ooz, to July, Igoy.

I, 1. —Statistics showing period of service prior 1o death amongst East Coast and
northern Transvaal Natives from Jume 1st, to December 31st, Igo3.

Id. 2 —C.R. Hospital Statistics.

I 3.—0G.I. Hospital Statistics.

b, 4. —Statistics of Detention Compound.

D. 5.—Proportion of okl mine bovs in gangs from East Coast and Pieterchurg,
Jamuary to June, 1904.

I, 6. —DProvision for clothing,

I, 7.—Return of coloured labour, Statistics of sickness.

E.—Comparison of thirteen selected mines.

E. .—Average complement of natives grouped territorially.

E. 2.—Percentage territorial distribution of average complement.
E. 3.—Analvsis of recrniting figures.
E. g —~Comparison of death rates, total percentage replacement, percentage replace-

ment direct from native territories, and percentage replacement by local
enpagement.
E. 5.—Data of jforegoing table.
p—Comparative number of East Coast boys recruited direct from native territories
and East Coast bovs engaged locally,
E. 3.—Monthly death rates rendered as per 1000 per annum for thirteen mines
Also, three Supplementary Charts.

—
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A. 5—DEATH RATES FROM SPECIFIED DISEASES IN HALF-VEARLY PERIODS.

]
January to June, July to Deoember, Jamuary o Juns,
Diseaze, 15413, 1HHER RLIT

Poeumonia

PlatBiisia, | e
{hher Ha h]:mllul v Ill!l'-:m CI
Meningiti=

Enteric . .

Diyvsentery

Otlier Dhiar |]:||.l'l ll |31H"u|-'u v

Bourvy .
Malaria . :
Crtlier J"llaq Bl ] [ E LR
Aecilegta | 1555
[T e e L3 T £ i e | 0 24
Plaggae X b e
Buspreatocd 'I'hn:m . . o va . |
|
Teotnl Rute per 10000 per six months : FLLLEE [ kil - 82 Lo 44
|
|
Fenderod as por 1,000 por annam | . [T 80036 38 08

A, G.—DEATHS FROM SPECIFIED DISEASES IN HALF-YEARLY PERIODS
SHOWN AS PERCENTAGES OF TOTAL DEATHS.

danuary to June, duly po Docember, January 1o June,
Diizeazes, 103, . [ELTES | thig,
P rigsrmsogin o oF = a o E LA L a5 ha N1
Phthisi=. . i i e T BT 1039
Mlwer Hl:':qurul:rl ¥ lhﬂr'lwl L B =i - 174 233 Rk
Meningitis - e . 5 A5 (LR Gl R |
Enteric .. o 51 e 3 i 4741 1°50 G535
Drveeniery : S e 1 140" 6 5782 10- 24
Urtler lhmr]lmu'l ]}JF{‘I!#FH i i o &y 320 [ Ut
Sourvy £ AF : ; B Rl PRI bR
AMalaris . | AE e i 25 il | | T anT
Odeer I'h-ue-u"sr.-:‘ e - or 7 1M 748 |
Acchlenta = EE B =3 G SRl 1°h2 12°45
Uniclassatiod ek Lo i S [IRLTT R H
Plagee and Suspecte I I L m:L I o .3 i LU LRSI A 1

B. 1.—NUMBER AND SOURCE OF NATIVES RECRUITED BY THE WIT-
WATERSRAND NATIVE LABOUR ASSOCIATION DURING 1gos.

The following are the numbers of Natives recraited during 1go3, amd the sowrce :—

Nuernlser, Porcentage of Total,
Cape Colany otx e i = At Ts2 820
Poclmnmenlanl o s = e . ® 730 310
2 AMIS 235
. o ik At 2573 -1
T ||r1.1|.u|1'| i, 3 i E 11,75 1450
Crange Hiver i:.nlu:w i i ¥ RE ) (IRTH
Provines of Aoz biggne—
Bouth of Latitiule 292 degroes A 3 S G ol
_'lll)rcunl.l'.lciqtul IHsireck s s - | (T 1%
Quiilirame District s o G B 13 32
Beira L o ol ] iR
Hritish E'nni.-rﬂl Africa I’rnt:,-r'tm er- o 0 @il L 10
Chorman South-YWeat Africa = o s L - 7a
Loaal = g e i 2 =5 I 46506 L7 16
B3.377 1o
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B. 2 —NUMBER OF NATIVES RECRUITEId FROM JAXUARY TO

JUXE,

| [V ER

Number, Fercentage,
East Uisst G810 e |
Marzambicgiie adth 165
Lyidenburg [} 0148
Fretermburg o iy i 4,512 2° 0k
Eazt Coast, vig Pletersburg 41 01l
Massengeri B 024
Caper Colony FoA4dn | 0 id
Rechuanaland .. 1.4k | 200
Tmsatolamil T4 106G
Sucariland a2 LRI
Wi=tern Tran=vaal e 114 - 55
Eastern Transvinl e YVollsrost et | it
Beira i i L4k 0o dl
Orange River Colony 17 | ik
Bouthern Transvaal .. o 2 LLRLEIT
German South-West Africa .. L{TE ] 083
Lambesia Company 55 0n-7l
Nymasa ['ru]tljll.n_l.' 162 0-45
Rlyoubesin 5 a%d 1735
Bonthern Rhodesin 20 } LLRIE]
Loeal = 13,117 A6 8RR
Total 35,720 EL1]

C.—RETURN OF DEATHS AMONGST WHITE POPULATION OF JOHANKESBURG
MUNICIPALITY FOR PERIOD NOVEMBER, 1oz, TO JULY, 1904
{See Chart 2.}

Uit lier Diymontory
Maonth. Twinl Fronmonis, | Respirntiory Enterie vl | Fopulation,
Demiths, | | EET Fever, Diiarrhioaa.
|
18— November L1 4 | a 3 2 || O Municipality.,
Dievem b [ LI 1 | 1z b L %
13— Junuaey 142 4 | 16 14 a o
Feliruary LT 2 [ 7 ] 12 £
March 5 7 T i - i
April Hi 1l 1 a a5 "
May 111 ] K ] S
METT =4 1 11 3 - k =
July 131 4 26 ai 11 =
Augrist [ICH 22 A 1 1 New Municipality
Hl'"!l!ll]:ph:lf 135 43 1% 2 & -
Chirtas e 145 23 & 5 R
November 147 4 1% E 52 | "
] h'i'ﬁ'lnimr 2N - ol l“ 21. .
19 —Janusry 1556 i L v 11 | "
Filsp Wary 115 & i 2 1% .
Mareh 1l i 1 | |3 LU i
April 82 & f B 3 i
May (R (] 5 ] 3 A
BT Jis L1 L Fr 3 B
July L] | 13 + : - i
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[ 1. —=STATISTICS SHOWING PERIOD OF SERVICE PRIOR T0O DEATH

AMONGET EAST COAST AND NORTHERXN TRANSVAAL NATIVES,

JURE 1sr, T DECEMBER 315T, 1003,
WITWATERSRAND NATIVE LABOUR ASSOCIATION,

Between June 1st amd December jist, 28600h Kast Coast Natives (12 months
contract) were allotted to members. Of these. Natives 1,083 were reported as having
died by the 3181 December, The following statistics give the period of service prios
ta the deaths of such MNatives. - —

Perlod of Bervies, Number, Pereantags,

Unidoe | weak - = - = o 12 e
o F oweaks it . i Hel %1
e 1 month &5 =2 i e =3 qEn : 1-35
o 2 months =0 5 e 55 i 250 0= 5
- ik 15 053
Th ik 023
) Az nl4
i [ | il 0-13
i 17 =i
[ LLEH a°76

Similarly, 3,137 Natives from the Northern Transvaal were distributed to members
during the same period. The deaths reported were :—

Parioil of Bervice. Number, Parcentiugns,
o i e TR =k =] (B G| el
Limiler 1 wesk i - T T = =
2 wesks e ; w : o= Li .
°F I month : : . o5 (E 04
& 2 mankhs o 4r - 4 ti 15 5l
w3 w ce - . i Il (35
S 4 -]
= & i) =24
i & 25
5 nil. e
i 20

D z2—C R. MIXE HOSPITAL STATISTICS.
NvueiEk of East Coast NATIVES ALLOTTED SINCE IST OF Mav :—138,

In Hospital {all injuries excluded).

1 — G 6 G )
Namber
haites, af Bovs, | Batok, |
Eick, Dis, Sick. [RITE S Bick, Thigal,

21 -5-104 e 4o A A A |
4-ti-i14 By o 4 | B. 2 5
Gl e e} T . L] [+ L - o
24-ii-04 : 5 0 Iy, I 1 '
1=T=104 . i 33 E. 1 2
Ii-7-104 e iw 4 F. 1 e A0
- E0r [N 2 - |
T H. o 1 i
16 o, L] -
138 ke HH 2 I n




Bl COLOURED LABOUR COMPOUND COMMISSION,

NUMBER OF EAST COAST NATIVES LOCALLY ENGAGED SIKCE

151 MAY, 1904 !—172,

In Hospital (All Injurics excluded),

L=k clave, S— Gtk dmya,
Bick. el Siek, Thigl.
I —
1 1 |
| [ 1
|
1 2 |

D, 3.—G. D. MINE HOSPITAL STATISTICS.

(1} —MozAMBIOUE NATIVES (NorTH OF LATITUDE 227,

Numbar Sick  Numbeor Sick | Number Sick

Gang MNumber, Date of within over 3 and over B0 and | Deaths. Remarls.
Arrival, an oy, viacker G0 Aoy, | umder 340 dave,
L 2 Marele 3, 19004 o 26 14 1 P :
B, 35 Jueee B4k, 1800 2 I3 e 3 R

Gang B are natives from Quilimane District.

(2)=—PoRTUGUESE NATIVES (SorTe oF LaTiTepe 22°).

Number Sick Number Sick Number Sick

{iang. Nimler, Ihake of within within within Denths, Remarks,
Arrival. 2 alays, il ilays. G alays,
A (] Alawils 25, 1404 a2 24 17 3
. 49 June D, o 13 5 nil, 1
{(3)—BrimsH CEXNTRAL AFRICA NATIVES.
Wumber Sick  Number Sick | Numlor Sick [
Gang, Numlsor, Dhate of within within wikhin Deaths. Remarks,
Arrival, a0 alays, Wl cinyve, ik el
1

A. 14 Juilw, 26, 1004 bL]
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. 4. —WITWATERSREANTD NATIVE LABOIUTR ASSOCIATION.

STATEMENT SHOWING NUMBER OF NATIVES DETAINED IN THE WITWATERSEAND NATIVE LAROUR

Ass0CIATION'S [JEROHT. PRIORE T ALLOTMEXT, FROM THE ISTH JULY, I

| Ihate of N umber
Number e Numbar Number Allstmont Numlir atill
Diate. Received, UOrigin. Allotted,  Detained, aftor Allottodd, in Remarks.
Deiention, Sonmpusund.,
Julvy 18 .. a3l Muzaimbrague 4 47 § Augiet 3 3K O pejeeted
| i | 2 | ma unfit.
2L . z3 Tits 23 i 2% 7
RE: 5 Beira 5 i 4 1
i H iz Chinde 12 L] ] 4
e L 41 Quilimane ] 41

I 5.—PROPORTION OF OLD BOVS RECEIVED IN GANGS FROM EAST COAST AND
PIETERSBURG, JANUARY TO JUNE, 1gog.

Number Number of Ol . Numiber of 3
Drate. Rescriitad, Aline o Fer Cent. | Xew Boys. Fer Cent,
1
|
East Coast— [
January to June, 1004 LRI & EAG OE: 99 4,164 41-01
1
METEnsSnrRG— |
January to June, 1904 4 513 LY ] 5780 2.k | 4211

. 6, —CLOYTHING,

Since the 15th June, rgoy, the following comprizes the issue of clothing to natives
trom the Iast Coast :—

I Colton Sweater.

1 Cord Suit, Jacket and Trousers (second-hand).
I Military or Police Cvercoat.

2z Cotton Blankets.

T Leather Belt.

This outfit is charged at 2os., against the natives' first month's wages,

Beginning in January next, the following isue will replace the above. :—
1 Undershirt or Vest.
T Woollen Sweater.
I Pair short Trovsers.
1 Belt.
z Cotton or T Woollen Blanket.

I Duck Jumper.

Thiz outfit will also be charged to the natives at zos,
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Ix, 7.—RETURN OF COLOURED LABOUR SHOWING NUMBERS OF NATIVES

ADMITTEID

Jaxvary, 104, TO JUXE, Ig04.

TO HOSPITAL AND MORTALITY AMONG SAME,

LB TRITTS
Poeunmwnia, W (T{TETEN Respiratory  Diacases,
Maonth, 19k, LTI Dhvssi bis, {ases, Phormihus, Clinsies, Degut his.
LES =, LE . LB 2, K =, IS =, 32 .
SIS | e e e e T F=L=
Jdaninry S 11F 0 11n 23 30 7 14 4 ke R ] 115 12 H
Febrpuary . . (L1 (] fitl) ! 18 4 11 4 T4 138 a F
March ; ELLT LT T4 4 .35 5 15 3 Hg 152 ({1} 3
April aA%5 i o 1] =11 5 13 - Kid 162 1 141
May A5 bl | L 3 1= L] 20k [ fhid 155 15 B
June 35 i as 3 & 17 2ii 1213 260 1= i
2344 | 468 | 440 M 210 | 53 | 103 I 28 | 5,450 | 1,168 @ 45 | 20

Mar gont,
Moriality 1877 12 s : LA LIRS (R 171
Total per cont. 15°5 A0 15 1°3

Meningitis.
Clinsies, Dot his,
i 5. LE | =,
L] 7 ] (]
24 3 13 3
21 K] Is| 3
21 | 7] .
g | Az 1
23 i 12 +
likd e I BE 17
T2l T RELI
i il

D, 7a.—RETURN OF COLOURED LABOUR SHOWING NUMBERS OF NATIVES ADMITTED

TO HOSPITAL AND MORTALITY AMONG SAME.

Joeny, rgog. Y0 DRCEMBER, IG03.

Othar

Prai-ueioge i, *htliags, Respiratory Diso : Meningitis,
|
Month, 13, Cases, [enths, Cinsns, Dhiriat Bis, s, Deaths. [HITTN Dot hia
| : .
175 hH K. | 28 | 5, U, 5. 1 5. U, i, i A, L. =,
| -
— | . — e
July 1,154 | 23D 3056] 58 3% | 2 21 & Ll 320 10 4 45 i a4 -!-
Augnat a8 183%| 225 T 31 T 11 | 4 | 1.043 ang | 14 o 43 L] E 3
Heptembeor o556 200 03| 34 il 4] 15 B M3 | g |12 0 - 20 15 &
Cretober G2 | 14G| 186) 40 | 48 11 21 7| 883 336 (L1} 1 a3 b 19 i
Movermber. . T2 155 LSk 32 40 | 1l T 7 S bl Hd 15 0 38 T 20 <k
e mbser . 727 | 13g| 1p2| 30 [ 40 0y 22 12 | 824 I i 2 4 - 1] 1
[ !
- —- — .I S b o |
e (10N 1,20] | 220 | 2540 4K | 105 6 | 5,540 [ 1,451 ThH 17 | 22D a2 | 154 ]
I"er cent. | o ‘ : 2l
Mortality 2547 21-3 | 4220 (MR 137 10 G- 12 /750
Total per | ‘ o
e, i AR -0 1°3% -5
1, — Unclerground. 8. —Jurface.



COLOURED LABOUR COMPOUND COMMISSION. 30

E.—COMPARISON OF THIRTEEX SELECTED MINES. (See Chart 3.)

E. I.—AVERAGE COMPLEMERT OF NATIVES EMPLOYED FROM IST JULY. Igo3, To 3oTH JUNE Igo4
GroUPED TERRITORIALLY.

Al B|oc | B E| |G H. I, d, K| M, Totals,
i l'|.|||||.:|.- o= i L Al h!ll (LH] il HE L] 4 13 1= 2 iz |2 1, 44Kk
Eechnanalamd . . L | 2 .. 1 by . v i A - 1
Basutalnml e A 3 19 208 22 124 - 13 b 1 ] (W b ] S
Orange B, Colony i | e a v 123 .. ‘i i " we |1 B 123
Tratpaviuicl an ol 138 IR DS 230 ' a =4 itk it 0 L] T 11 1,252
Portugueaas — | | '
& of Lat. 227 . S26 928 LATe 73] 3,404 ] 052 T4 541 788 B 229 922 | 1.311 | 14,158
N.of Lat. 227, 27 . He T ] (] s g 4 5 . a .a v S48
British C, Africa | .. ‘s i v WE L e .s o “ " . . 285
German South 1
West Afriea .. =5 =4 s I 2 b i) | i au “a s as B 103
Crherms .. £ A [ I'!‘I'ii =5H 15 ad | ad i . L] HE] ) (111 G
| ' I | :
BI8 1,089 1,675 1,602 43568 1430 | 1,354 TT4 W15 974 | lad4 1310 1,358 | 18,958
Tuotal recruited | I

during yoar - | 1107 978 L84S 1LETH 4281 1,261 il.:iiili L A | RN 1441 1502 ],ﬂ-.'rﬁl

E. 2 —AVERAGE NUMBER OF NATIVES EuMrLovEDn FROM EACH TERRITORY, REXNDERED AS
PerceExi AGES of ToTAL AVERAGE NUMBER EuMPLOYED.

Bourcis of Supply |
helween A, E. L b I E. F. . H. I. I, k. L. M.

1503 to 306/0F.

Cope Colony ..  1-13 | 0°82 | 2-38 | 63 3°00 14 04 25°70  0°51 468 1-84  5-91 (2382 | 0-88
0

Beclimanaland o | DFEE e "1l i 00 o 0"y T Ta are [ §.1 S | s
Basutaland co | BBB [ 0R2TF [ 103 JH6742 | 050N | B0 0°14 | 2632 (032 | 0°1D la 0°83 | 0°58
0. B Colony .. | .. - - A 250 ot A o = ar o 0-07 5
Transvaal .. [30L0T 1276 13-01 | 837 | 5-30 kb B2y 6'dd | 305 944 | 057 | 0-49 | 0-81
Parrtugirse — |
B, of Liet, 22° |, (55 00 3521 S1°50 (l0-12 (F6°33 (7350 (GE-9 S2'8] 25-93 'R7-78 |BR-G8 [70-3% 06'53
N. of Lav, 22° | 308 =2 B 1596 | 146 it B 05 | @051 | 5-B@ e o437 e et
British C. Africa. . . | (L T 15 e o il A
Clermnan =, W, Africa - e T 023 T 3854 | G 45 = o | R e
Oiharra u i e ai 0epl | 1°556 (1598 | 1'03 : 377 B°0E | 000 W 088 | 3"03 | 435 | 117
1

E. 3—AmaLvsis of RECRUITING FIioURES,

A, B, o
Becrunited Directly
Taotal Reorvited, from Native Voluntary
Territories, {Locally Engaged].
A, 1,107 1,025 B
B. 070 ol 08
L 1,045 b, 337 11k
s 1,870 1,454 Aan
E, 1,281 b 154k 125
F. L1 LA 354
Q. ] 1,110 241
H. ERE 4iis 1L
1. 671 2l 154
. Tl T2 a7
K. 1.441 d30 10651
L. 1,512 L EAS
M. 1,358 248 L. 0¥7i0

19,216 14, 4005 4.811
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E. 4 —RELATION 0F DEATH-RATES T0 INEGREE OF REPLACEMENT.
i r LEST L
Ereentage Lof LB LR
5 Total Percontage | mont Recroited Percontage
Death Rates, Ieplacement, | directly from I IF‘;‘;'_’”;?'“:'-I“ i
Native Terrilories, P NI
A. ; 12610 1167 93
B. LT B 42 (1K)
C. 111 | i [T
I, a2 | LIURE T 235
LT n5d 28 (4 3
K. 2R [} 2457 (36 0)
G- LIRS | B2 150
H. 81-5 G 4 S0 (303}
I. 41 IR I3 (43 2)
g, A1 ) TR - Il 81 et |
K- 1380 | 354 102-5
I. 11574 A 652
al . 1990 Lok in | B | -
N, 3374 1A 0 | AG-2 50-8
E. s.—Dara op Forpcome Tapre.
' A ! I C. I,
Average | Tatal Fercentage i = INEETER
- ! Ry i f o Percentaga . . | Percentage
Ewmployed, Reernited, | of B to A, Albokted, A :'-'L, Vaoluntary, | of D to A, Bates,
I ~| IS ——
A, | I 2 i L2s L16: 7 s g-3
B. | | BOE | Bin L] BE2
| | 11 1,597 | LCTRET 148 [[RRET]
I, 1142 1,454 A0 425 LD
E L ] 4,156 LLUTRE | 125 28
F. 1.261 BE=1 | M7 [ Fei i &04 2009
i, (e (el 14 ! 1104 B2y 241 L A1}
H. 633 BT | 4B TR 165 214
I | o il | | 2zl SER (L] B 3
€1, T80 &l -0 I Tha i1 A7 F i)
K. 1441 (HE R AT B Ll 125
L. 1,512 11574 37 el LS i e
Al 1555 Rdpn-in 2ER ®1-1 1051k 8T
18,558 1, 20 14,405 g 4,811
N. 1.132 L34 6.0 L 56,1 L L

E. 6.—CoMPARATIVE

NuampErs oF East Coast BDovs RECRUITED DIRECT FROM

WNarmve TErriToORIES axp BEast Coast Bovs ExGaceEDd LoCanLy.

Portuguese %, of Lat,

*—Recrnitod
directly fron

Wativie Terrifories

Volunlary
{Locally Engaged )

12

5. 200

Totalz a0 o
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Appendix €2,
E. 7.=TOTAL DEATH RATES, CALCULATED PER o000 PER ANNUAL

I2T JULY, Igo3, 70 30TH JURE, I904.

19, (§LTE
Mine. July. | Aug. | Sept. | Oherk, Now. Dipar, Jam. Feli. | March, | April. | May. | June.
| | |
S ! -- — - — = | | = g | e
S I BEG | 1563 | 0 | 1257 | 180D | 1957 TE D SR el (B | 130 E.] B
| .| legtl | 402 200 | o83 =0°0 | 283 nsri 592 | G40 [ G1°3 | R5CE [ g2
i FiE a71°0 BE-3 | #0-0 | 488 17571 RBl°1 107 -5 | F0°0 17 BB | F2°3 rEi |
i 1 o ] 7RG A4°T | 138°5 | 13409 | 14108 | 12002 | 3101 hi4 240 | 40°5 | 543
B : 055 | 12004 | D071 | it Eh | 17000 | 1105 | 24-7 62°6 | 233°1 15 | GO4
e o .| BN 48 B3 | Gd°D 11 -2 593 A9°0 315 216 218 GG 3
S : 850 L0 | 5006 | 291 439 | 1050 0| 178 16" | 257 57 Taed
A ; -7 G677 270 M5 46785 | 1034 72-1 | 4571 13°5 | 21°8 bl =
Trass: S| BRI 45°2 | LH4-9 ETTRLE a3-4 | %56 450 | 67-5 | &1-d 4 760 |
Whiss i [ ) 4701 =34 1403 BRI 0 o= ML LIk ] 122 B9 34°5 350
3 I .. | 1088 alti LT | a1 102 410 LTI ] LR | 17°% 70| 2473 185
| PR It 14°3 a3-2 bLE | 550 | 42-80 176 R 237 LT | 20-2 | 270 T
M. .. it -1 2650 165 Kedi 23°3 385 B [ 300F | WE T8 322 ok
| |

APPENTHX (i 3 Appendix G 3.

CHARTS.

ClHanT {|}.—.'||L}:I'l'r1|'lt-_}' of Natives on Mines and Works, Witwatersrand and 1is-

t.l'jl.'L Nm‘i-mlh-r. 1!!”2—-'“'}', l'.“”r, {Hﬂ,lt,— Ir.“llll" A afl J'LI_II}I']]lIix {1 ‘j_}

Coarr (2e—Number of Deaths At Whites i .]-1|'|n|u“-u.h:||:||';_l: o all n-—_-;l:uimlnrl,,'
dhiseanses, puenmonia,  enteric fever, dvsentery  and  diarcheea, from

November, 1002, to July, 1904 (See Table C. of Appendix G, 2)

CHART [:i-}..—(h‘nl}m‘l'iﬂrll of Thirteen selectaed Aines. (S Table B of .-"‘1-]3'|"-'Wli.5§.
(. 2)
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Appendix H. ATPENDIX H.

CALCULATION OFF AIR-CHANGE,

The following letter was received from Mr, J. R, Williams :—

[Cory.]
Metallurgical Department, Johannesburg, Transvaal,
H. Ecestemx & Co. i4th Oectober, 1g04.

Dr. Jamges Moig, Secretary,
Ajr-Space Commission,
Johanneshurg.

DEAR SR,
I beg to send vou, enclosed herewith, twelve copies of certain calculations which
have been made, for the use of members of the Commission.

Yours faithfully,
Joux E. WiLLtams,

[ExCrLosuRrE. ]

REsunrs As PER EXpERIMENT For 35 Bovs v Roowm oF 8,700 C.F. OF AlR-BPACE.

Al 1 am—
Average internal air i o 01000685 c.f. CO2 per”ef. air.
Average outside air . .. D-0D0363 do. di,
Vitiation of air, difference .- Gr00032Z do, o, i room.

Room contains 8700 c.f. air.
Total vitiation of air in room 8700 ¥ o-000322 = z-8014 c.f. COz,
35 boys at 0-6 c.f. per boy per hour for 2 hours =
35 MW o'h M 2 B &5 e o = 420000 o,

If air were not changed vitiation would now be .. 44-8Sorg di.

At 3 am—
Actual condition is:—

Internal atr i i i oi .o Orooobio
Average external air -2 ol o . 0000303
Vitiation .. -5 tr o o . 0000277

Bood ¥ 01000277 = 24000 c.f. €Oz,

Amount of C02 vented from room in 2 hours .. 42-3615 c.f.
Amount of CO2 vented from room in 1 hour .. 20°IG575 ed.

Average vitiated air above outside air at T am. .. o-coo3zz CO2 per c.f.
do. dao. do. 3 @M. .. DU0O002TF do.

Average e e e .. 0roooz2005  do.
Fach ci. of air vented per hour, therefore, carrics away :
orooo2g05 of. of €Oz . ed. of airwhich must circulate per hour.

2119575 70770°45

0" G025 8700 capacity of room
dir changed B.1345 fines = 2022 e.f. of air circulated per boy per hour,
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If 40 bovs had been in room and analyses of air are assumed the same as in experi- Appendix 1.
ment, then for :

35 boyvs: COz to be vented per hour = 2I-19575 c.l
5 extra bovs = 3 % 06 COz per boy per hour =  3-00000 c.f
40 bhoyvs e o o e o ‘i = 2419575 cf.

Each c.f. of air vented per hour carries away o ooo2905 c.f, of CD2,

24119375

. cf. of air that must circulate per hour = ——
€ 2005

Bojiz-T . feet Room contains &yoo cf.

Boghis -1
.. Air of room must change _B__ = 2858 fimes per fonr.
700

Il

NOTES BY THE SECRETARY.

Theze dale are evidently taken from the experiments done at the Village Deep
Mine in rooms without fires on ©6th September, 1004, Nevertheless, the value of the
calculations is almost annulled by the fact that a number of incorrect figures and
illegitimate assumptions have been emploved.

Thus (1) the volume of COz exhaled per man during sleep must be corrected for
the altitude, and is, therefore, not o-6 cubie feet, but 0-73 cubic feet.  (2) The avadlable
cubic space of the room is about 8.100 cubdc fect. since the volume of the lonvred hutch
must not be counted.  (3) The amount of OOz in the external air at ¥ and 3 a.m. has
been averaged, whereas the individual figures should have been used. (4} The factor
by which the total COz vented must be divided, is the amount of CO2 af the end of
the perind, not the average.

If these corrections are made, the result for 35 boys is 12-95 changes per hour.
and for 40 boys 14-8 changes per hour, instead 81 and o-3 respectively.
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APPENIIX I.

CALCULATION OF THEORETICAL RISE OF TEMPERATURE IN THE AIR
WHEN 3.000 CUBIC FEET PER HOUR IS SUPPLIED PER HEAD.

According to Halliburton [mgoz) the production of heat in the hody in 24 hours
jon Ranke's diet) i3 2,281,000 calories, of which 367000 calories are accounted for
hy cvaporation in the lungs, and 65000 by loss in warming food, ete. Hence the
amount available for heating the air is 2,281.000 miens (307,000 4 65000) =
840,000 cal. This correaponds to 77.040 calories per hour.

I 3.000 cubic feet of air at 630 mm. pressure and 17° C. be supplied per head,
and the heat assumed to be equally distributed over this volume of zir, the rise of
temperature of the oulgoing over the incoming air will he

77040
i degrees Centigrade.

weight of air 3 specific heat of air

This equals
i
w2040 » — (for Fahrenheit degrees)
5
fiie —— which works out at 6-8% F.
G630 273
3,000 X 28316 X — X —=— X 129 X 024
Fho 200
1 o iy I I
v T
{litres.) NULLP.  (grammes, ) (specific heat.)

This amount, therefore should be the average differeiice hetween the outside and
inside air temperatures in the absence of fites and lights.









