Report of the Commissioners appointed to enquire into the Condition of all
Mines in Great Britain. To which the provision of the Act 23 & 24 Vict. Cap.
151 do not apply, with reference to the Health and Safety of Persons
employed in such mines with Appendices.

Contributors

Great Britain. Royal Commission on Mines.
Royal College of Physicians of London

Publication/Creation

London : Eyre & Spottiswoode, 1864.

Persistent URL
https://wellcomecollection.org/works/mdy63kp3

Provider

Royal College of Physicians

License and attribution

This material has been provided by This material has been provided by Royal
College of Physicians, London. The original may be consulted at Royal
College of Physicians, London. where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/


































Clom¥ywALL,

Health of

Miners.

App. B.
ll
pp- B & 9.

Fital Statistics,

X

places which are draughty or wet from defective drainage; but
more particularly to the impurity of the air which the men have to
breathe when underground. ‘They also state that exposure to
cold and damp at the surface or in the shafts and other parts of
the mines is the most frequent exciting cause of disease among
the miners, operating with peculiar severity upon men in a state
of perspiration, or exhausted from having worked in close places
or ascended ladders from great depths, and especially upon those
already enfeebled in health and strength, The early period of
life at which the miners begin to work underground very mate-
rially conduces to their premature decay. Dr. Peacock shows in
his Report that of the men whom he examined 39 per cent. went
to work when from 1C to 13 years of age, and 48 per cent. before
the age of 14. Ie remarks that “ experience shows that when
“ persons in early life are exposed to injurious influences they
¢ sguffer from them more severely, and earlier fall under their
“ influence, than if they had attained a more advanced age and
‘¢ areater constitutional vigour.”

Yirarn STATISTICS.

I'rom the evidence given before us by Dr. Farr, F.R.S, Chief
of the Statistical Department of the General Register Office, and
from a return prepared for us by the Registrar General and
printed in the Appendix, we are enabled to show the rates of
mortality prevailing among the miners of Cornwall at different
periods of life, as compared with those prevailing among the non-
mining population of the same districts, both for the five years
1849-53 inclusive, and also for the more recent triennial
period 1860-62 inclusive. The districts selected for the pur-
poses of this comparison were those of Liskeard, St. Austell,
Truro, Helston, Redruth, and Penzance. The death rates were
computed from the aggregate numbers of males and of deaths of
males of the two classes respectively in the whole six districts taken
tegether. ‘The subjoined table shows the rates of mortality from all
causes during the earlier period, 1849-53, among the two sections
of the population, for the several successive decennial periods of
life from the age of 15 up to that of 75 years.

AvERAGE ANNUAL Nomeer of DEATHS per 1,000 Miners, and per 1,000
Males exvlusive of Miners, from ALL CAvses, during the five
years 1849-53 inclusive.

Males

Ages. Metal Miners, | exclusive of
| Miners.
Between 15 and 25 years - - - | 890 712
1% 25 53 :;'I.J' i1 — o = TN | H“gﬁ 8.34
SRREOD’ ot 4h g - - - 14-30 9+99
1] 45 1 55 1 = T = 3351 14:76
6y s NS A T - - SR BT 24-12
BB e B ey w1 oy gkl LTSRS 5861
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From the figures in the above table it appears that the rates of Cﬁiffmn-
- mortality among the miners are not mntcrin?ly dlﬂbrmlt_’. fj:om Vital Statistics,
those prevailing among the non-mining wales of the same districts
until after the agé of 35 years, from which period there is a large
and progressive excess of mortality among the mining section of
the male population. If we assume the rate of mortalily among
the non-mining males at each decennial period of life to be
represented by 100, then that among the miners would be
vepresented, by 125 between the ages of 15 and 25 years, by 101
between 25 and 85, by 143 between 35 and 45, by 227 between
45 and 55, by 263 between 55 and 65, and by 189 between 65
and 75 years. That the large and progressive excess of
mortality among the miners between the ages of 35 and 65 years
must be due to unwhelesome conditions incident to their oceu-
pation may be inferred from the fact that it does not commenece
until these have had full time to operate. The somewhat higher
rate of mortality among miners between the ages of 15 and 25
years probably arises from the circumstance that many of the boys
are put to work in the mines at too early an age. _
That the excessive mortality among the miners in Corn-
wall is not caused by the mere working underground in
dark galleries, a necessary condition of the miner’s occupation,
and must therefore be mainly due to other causes is clearly.
proved by some statistics relative to the coal miners of Durham
and Northumberland, also given in evidence by Dr. Farr. The
annexed table shows the rates of mortality among the coal miners
of Durham and Northumberland during the five years 1849-53
inclusive, for each decennial period of life from the age of 15 up to
that of 75 years, compared with the rates among the Cornish
miners already quoted.

AveErace AxnvaArL Numeer of Deirns per 1,000 Cornish Metal
Miners, and per 1,000 Northern Coal Miners, from AwrL Cauvsks,
during the five years 1849-53 inclusive :—

— e ————

[
| Cornish Metal | Northern Coal

..'.*..EEH. | Miners, Miners.
|

Between 15 and 25 years - - §°90 : 8:30
D e e - - 5:96 - 8:49

L 35 23 45 L) B 7 1433 10-13

) 0D L = £ 3351 16-81
an B : - 6317 24-43

e Al e - | 111-23 65°16

ﬂﬂsgming, as with regard to the previous table, the rate of
mortality among the coal miners at each period of life to be repre-
sented by 100, then that among the Cornish miners would be
represented, by 105 between the ages of 15 and 25 years, by 106
between 25 and 85, by 141 between 35 and 45, by 199 between
45 and 55, by 2568 between 55 and 65, and by 171 between
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of the air of the mines should be accurately ascertained, and with
this object we employed Dr. A. 8. Taylor, Dr. Angus Smith, and
Dr. Bernays to analyse specimens of air obtained in different
mines and under various circumstances.

The following are some of the principal points mentioned by
those gentlemen, but their reports are so minute and so replete
with valuable information of a scientific character that we have
found it impossible with justice to them to give a satisfactory
analysis of the results of their labours within the limits of this report.
We must, therefore, refer to the Appendix, where the reports of
Dr. Taylor, Dr. A. Smith, and Dr. Bernays are given in extenso.
They deserve the attentive consideration of all who are interested
in this important branch of our inquiry.

The test for detecting the impurity of the air, which is relied
upon in all districts by miners and mine agents, is the greater or
less freedom with which the candles burn. This test however
1s a very imperfect one. Dr. Taylor states that it is altogether
fallacious, and Dr. Angus Smith says, that although the candle
test is capuble of detecting exceedingly bad air it is unequal to
the indication of impurities to the extent required for the pro-
tection of health, and begets confidence where danger exists,

Dr. Angus Smith analysed no less than 328 samples of air,
from mines in different parts of Tngland and Wales, comprising
all the tubes of air hermetically sealed in the mines, which were
not damaged by leakage or breakage; and the following is a
summary (drawn up for the Commission) by Dr. Smith of some of
the results which he obtained :—

He divided the specimens of air he analysed into three classes,
employing the proportion of oxygen found, not as the cause, but
a4 the indication of their quality. Air containing 209 per cent.
of oxygen he considered normal, less than that proportion impure,
and less than 20°6 per cent. as exceedingly bad. According to
this classification he found—

35 or 10°65 per cent. of the specimens normal, or nearly so,
81 or 24-G9 2% o impure,

212 or 6463 A o excecdingly bad.

It appears from the tables of analyses contained in D,
Smith’s report, that 87 of the 328 samples of air examined by
him contained less than 20 per cent. of oxygen, and that of these
11 contained less than 19 per cent., and that in one instance the
proportion was so low as 18°27 per cent.,, and that some of the
worst air escaped examination from the candles burning so im-
perfectly that it was impossible to seal the tubes by the blow pipe.
He remarks that, bad as the specimens may appear, the
character given to the air of mines by these analyses is yet
superior to what has been hitherto given by analysts, such as
Mr. Hunt and Mr. Moyle; and perhaps for this reason, that
former analysts took the air from places selected for the pur-
pose; in the present case it has been taken indiscriminately,
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and in such quantities as to rvepresent fairly the condition of Vexriariox.

the atmosphere of the whole range of mines in the country. .. “7rn,
The following diagram will probably convey a more vivid o asions.
impression of the results at which Dr. Smith has arrived than the

numerical statements given above i(—

e A o, S S
G4:63 per cent. 2469 p. . 10° 6T p.o.

Exceedingly bad. Impure. Normal or

nearly so.

To make the importance of his observations more clearly under-
stood, Dr. Smith has made estimates of the amount of oxygen in
the air under the following different circumstances—

On a fresh cool evening, in a suburb of
Manchester, in wet weather, the pro-

portion of oxygen was - - - 20-98 per cent.
and 20-96 e
In the outer civcle of same city - - 200947 %
At the back of the house - - - 20936 %
In fog and frost - - - 2091 i
In a sitting room which felt somewhat
close - - - - - 2089 9
In a small room with petroleum lamp,
well ventilated - - - 2084 1]
Do. do. after 6 hours 20-83 N
In the pit of a theatre at 1130 p.m. - 20:74 %
In the gallery - 10-30 ,, - 20463 2
In large cavities in mines (average) - 2077 3
In currents do. - 2068 ¥
Under shafts do. - 20424
In sumps do. - 2014 o
In the worst specimen examined - 18-2 %

Of the samples of air from different mines in Cornwall and Cernwall and
Devon analysed by Dr. Smith, 142 in number, a very. large pro- *%"
portion will be found to have been very defective. Thus only
17 or 11'97 per cent. were found to contain the normal proportion
of oxygen,

38 or 26'76 per cent, were impure,
and 87 or 61-20 per cenf. were extrumel}r bad.

The amount of oxygen was, in one sample, as low as 1867 per
cent., while the carbonic acid attained in another the high pro-
portion of 2:26 per cent.

Dr. Smith has described different methods by which in his
opinion the amount of carbonic acid, and thereby the state of the
ventilation, in the mines can be easily tested. One of them he
considers simple enough to be put into the hands of working
men,

B


















FE

XX111

more being realised in a month, and of tributers becoming owners
of land and cottages; but the inereased intelligence of the mine
agents and their ability in judging of the quality of a lode
before striking a bargain cause such instances to be now of rare
occurrence, and in the event of a rich lode being discovered it
is frequently worked by tutwork; should a lode turn out poorer
than expected, a tributer will work for weeks and perhaps
months without earning anything. In most instances be is then
allowed from five to ten shillings a week for what is called
“subsist,” the sum thus paid standing as a debt against his
future gains; consequently there are times when the families
of the tributers are very badly off, and many prefer the more
regular wage of the tutworkmen.

The latter take work by piece-work, and any variation of the
ground after the time of setting affects their earnings; these are
stated on an average taken from several mines to vary from
3l to 3L 10s. per month. 'The wages are frequently only paid
once a month, with a month’s wages kept in hand. On a man
first coming to work in many mines he receives no pay for two
months, and the result is that he generally contracts debts to
the smaller shopkeepers and pays an enhanced price for the
necessaries of life. The payment of wages being in some instances
partly in notes for which change can only be procured in public
houses, the men are tempted to spend money in intoxicating
liquors from which they would otherwise probably abstain.

The miners are frequently involved in debt, and are summoned
in great numbers to the County Courts by travelling packmen
and hawkers, who induce their wives and daughters to purchase
goods, for which payment is to be made by monthly instalments,

Considerable deductions are made from the nominal earnings
of the miner as shown by the “bal” or mine pay bills in the
Appendix, but these are taken into consideration when the bar-
gain is made,

These deductions, though varying in different mines, include in
all cases charges for clubs and doctors, for candles and powder,
and for the wear and tear and sharpening of tools, besides in some
mirnes other items of smaller amount. An extra charge beyund
cost price for candles, powder and materials, the purchase of
which at the mines is obligatory on the men, is deemed necessary
*0 prevent their wasting or ‘selling them. A table showing the
amount of candles and powder consumed in a number of mines
and the profit thereon will be found in the Appendix.

C‘-:_mdies.—These are in many instances of a very inferior
"l“ﬂlll;ﬁ'. and, as will he seen by the report of Dr, Taylor, add
materially to the impurity of the air while in process of combus-
tion. An idea prevails in Cornwall that it is necessary to have
eﬂnd!‘?ﬁ with wicks of mixed cotton and flax for the purpose of
h[_‘}“"ng_ them in when accidentally extinguished, though such
wicks gve out more smoke than cotton wicks. We, however,
aseertained during our inspection in the north that cotton wicks
will blow in equally well, if the candles are made of the best tallow.
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Cottages—The miners’ cottages at Tavistock are for the most General Obser-
part very good, but both there and in other parts of the county ”““"”-‘;L
there is a deficiency of house accommodation,

LEAD MINES of YORKSHIRE and the NORTHERN  v,..cone
COUNTIES. AND

NoORTHERN
CousTIES.

As much of the evidence with respect to the health of the —
miners has reference to the nature of the rock in which the work-
ing operations are conducted, a few remarks on the ge::l_ngical
structure of the district may render the evidence more intelligible,
The lodes of lead ore in this (as also in the Alston Moor) distriet
are generally found in the great group of strata dez-;ig!1:1tt::l+by
geologists as the carboniferous or mountain limestone f:::rm:u}w.
In tracing this formation from south to north, many modifications
are found, both in the lithological structure and in the arrange-
ment of the component strata.  Professor Phillips says  the mosi,
general character of the lower limestone series,” that of the south,
“is simplicity, but that of the upper series complexity.” The
demarcation between the two sets of strata is thus laid down by
the same author :— If a straight line be drawn from Jervaulx
Abbey on the Yare through Kettlewell on the Wharfe to Ryeloaf
Hill near Mallam, and thence continued westward to Lancaster,
it will divide the Yorkshiré limestone into two parts, remarkably
contrasted in the character of the limestones. In the northern
districts the lower limestone rocks are covered by a thick and
complicated series of limestone, flagstone, shale, coal, &c., in the
southern all the terms of this series interpolated between the lime-
stones vanish, and these are either united with the lower rocks,
much altered in aspect, or reduced to nothing.”

The mines at Grassington and in Wharfedale are worked for
the most part in limestone and grit; those in Arkendale and the
other districts north of Professor Phillips’ line of demareation
are worked in frequent alternations of plate and shale, grit, chert
and limestone, Many of the medical and other witnesses state that
the dust produced in the mining operations affects the respiratory
organs of the miners ; the dust from the grit and plate beds being
far more injurious than that from the other rocke.

_The whole area oceupied by the mines has been subjected to much
disturbance at various periods since the deposition of the strata.
Without entering upon the question of the mode of deposition of
nlmmlli!'emus veins, it may be assumed that they oceupy what were
fissures and cavities of the rock in which they are found, and
that since their deposition they have been in frequent cases dis-
lacated and thrown wide of their original bearings, Besides the
fissures filled by metalliferous and other mineral deposits, there
are many which remain void, The latter In some cases play an
Important part in the economy of a mine by carrying currents of
fresh air from above and abstracting the drainage water below,
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improvements have of late years been effected in the state of
the mines, some of the workings are still very defective.

¢ Powder reek ” also, they think, frequently renders the air of
the mines very injurious, : Al

With regard to the “stour” or dust of the mines, it is often
blamed by them as a cause of indisposition, and some say that the
¢ stour” s worse than anything else. Dr. Peacock thinks that
in this respect these mines are more injurious than those of
Cornwall.

Tho other causes assigned by the miners as probably affecting
them were, working too hard when they have a cood bargain,
working at night, and at too early an age.

He did not find the climbing ladders blamed by the men as
having been injurious to them. As most of the mines are entered
by day levels, the men have not uesnally to climb more than 15
t6 50 fathoms, He adds that the mines are not apparently so hot
as to exercise any injurious influence.

In comparing this district with Cornwall, he was struck with
the more robust appearance of the miners, and the larger propor-
tion of middle aged and old men among them,

He considers that the diseases met with among the miners in
this district correspond generally with the diseases observed in
Cornwall, but present some differences. It seemed to him that
miners. asthma was usually in this district a simpler form of
disease than in Cornwall, and less frequently complicated by
disorganization of the lungs. He also found this affection in
the North not so commonly combined with diseases of the heart
as in Cornwall.

He does not think that the more satisfactory sanitary condition
of the miners in this district-can be ascribed to the mines being
generally in a better state as to ventilation and freer from “ choke
damp” ~Indeed he thinks that the reports of the men indicate
a worse condition of certain parts of the mines in the North than
in Cornwall, :

He considers the cireumstances which are mainly influential
in favourably affecting the sanitary state of the men working in
these mines to be the comparatively short periods in each week
during which the men work in the mines, the ready access to
the mines without having to climb the ladders to any extent, the
natural temperature of the workings and the length of time
during which they are left {ree.

YITAL STATISTICS.

From a return prepared at our request by the Registrar
General and printed in the Appendix it appears that, as has
been shown to be the case in Cornwall, so also in these northern
districts, the rates of mortality are much higher among the mining
than among the non-mining section of the male population.

YOnKSHInE
AND
NoRTHERY
COUNTIES,
Health of
Miners,

Vital Statistics.
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Yorksmne The districts comprised in the return are the lead-minin
Eﬂﬁﬁfmm districts of Northumberland, Duorham, Cumberland, Westmore-
Counmes. land, Yorkshire, and Lancashire. But inasmuch as the numbers
3 ~ of miners and of course the numbers of deaths of miners, in some
Vital S"‘”‘“*Fs' of these counties, were too small, taken separately, to justify any

For names of 3. 1.1 SH g 1 i = 43
itriote and eductions with regard to the comparative health of the mining
sub-distriets  and non-mining sections of the population, we shall only quote from
:]:;11:};1*35‘1;“ the the return the death rates as computed from the aggregate num-
fop B, bers of males and of deaths of males of the two classes respectively,
IE6 in all the lead-mining districts of the six counties taken together.
In order to show the comparative health of the two sections of the
population at the present time, the rates of mortality comprised in
the return have. been calculated for the three years 1860-62
inclusive ; these years having been selected because the last
census was taken in 1861, the middle year of the term, which
renders the caleulations as nearly accurate as possible. The sub-
joined table shows the average annual rates of mortality per 1,000
miners, and per 1,000 males exclusive of miners, from all causes,
for the several successive decennial periods of life from the age of

15 up to that of 75 years.

AveErAGcE ANNUAL Numser of DeaTas per 1,000 Miners, and per
1,000 Males exclusive of Miners, from ArLr Causes, during the
three years 1860-62 inclusive.

Agek Metal Miners. M“&E“ﬁijﬂé{l}fw .
Between 15 and 25 years - 9-53 o 5T
a2 s R = .]2'33 9-19
s a1 R e : 1764 10-13
i 45 5, 099 5 - 33+-11 16-18
3 TR () & =534 29-38
s Y L e % 127+ 52 6610

The figures in the above table show that at all ages from 15
years upwards the miners die in somewhat larger proportions than
the men of the same districts not employed in mining, and also
that this excess of mortality among the miners increases largely
and progressively with increasing age, up to that period of life
after which few miners continue to work underground. Thus, if
it be assumed that the rate of mortality among the non-mining
section of the male population at each successive period of life
quoted in the table is equal to 100, then the rate among miners
between the ages of 15 and 25 years would be 126; between 25
and 85 years, 135 ; between 35 and 45 years, 174; between 45
and 55 years, 205 ; between 55 and 65 years, 267 ; and between
65 and 75 years, 193, _ _

From the return prepared by the Registrar General it also
appears that this excess of mortality among miners is mainly due
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to the greater prevalence and fatality of pulmonary diseases among
them as compared with that among the non-mining section of the
male population. The subjoined table shows the average annual
rates of mortality per 1,000 miners, and per 1,000 males f-xclus!ve
of miners, from pulmonary diseases, for the several successive
periods of life from the age of 15 up to that of 75 years.

AveERAGE ANNUAL Numper of Deatus per 1,000 Miners, and per
1,000 Males exclusive of Miners, from PurLmoNary DISEASES
during the three years 1860-62 inclusive.

|
Ages. ! Metal Miners. M""Dllf.'aﬁig::?we
Between 15 and 25 years - - | 3-40 3:97
. £1] 25 22 35 1] = | 6'4“ o1&
2 39 1) 45 33 | 11-76 g°52
. 45 ,, 99 - | 2518 521
13 a0 2 65 13 = | 41 "]:7 ?22
" GARMen A L - | S350 s 17 44
|

With regard to the above table, if it be again assumed that the
rate of mortality from pulmonary diseases among the non-mining
section of the male population at each successive decennial period
of life is equal to 100, then the rate among miners between the ages
of 15 and 25 years would be 88, between 25 and 35 years 124,
between 35 and 45 years 334, between 45 and 55 years 445, be-
tween 55 and 65 years 574, and between 65 and 75 years 308,

Thus it appears not only that the rate of mortality from pul-
monary diseases among the lead miners in these counties is higher
than that among the male inhabitants of the same districts
who do not work in the mines, but also that this excess of
mortality does not begin until after the age of 25 yeuars, when the
unwholesome conditions contingent on working in the mines have
had sufficient time to exercise asensible influence on the health of
the miners. The smaller rate of mortality from pulmonary
diseases which will be observed to exist among miners between
the ages of 15 and 25 years, as compared with that among the
non-mining section of the male population at the same ages, may
be presumed to arise from the very probable fact that youths with
known tendency to diseases of the lungs are not usually put to
labour in the mines. On the other hand, the much larger dis-
crepancy between the rates of mortality among miners and among
other males from pulmonary diseases, as compared with that
between the respective rates of mortality from all causes, is
undoubtedly due to the fact that exposure to the peculiar con-

itions attendant on their occupation causes many miners to die
Gf_' pulmonary diseases who in different circumstances would have
died of other complaints, and therefore the great excess of deaths
from pulmonary diseases does not in the same proportion raise
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extremely unwholesome, and very fully explains the prevalence
of disease among the miners.

The fatal effects of breathing an impure atmosphere are how-
ever clearly evident, notwithstanding these mines are for the
most part comparatively shallow and are usually entered by
means of adit levels.

ACCIDENTS.

Blasting—The limestone rock being from its character less
liable to emit sparks than the prevailing rocks in the South, the
use of iron implements is not attended with the same danger, and
consequently there are fewer accidents from blasting.

Fulling away ﬁ'ﬂm Ladders  and -S'Eempfﬁ.ﬁ‘.—fmcitlt‘nts ocea-

sionally occur either from the stemples giving way, or from the
men losing their hold. Men aceustomed to stemples prefer them

to ladders, but in either case the danger of accident would be

materially diminished by the use of buntings or sollars.

Falling from one Level to another.—The remarks made on this
subject with regard to the South are equally applicable to the
North.

Falls of the Roci.— Accidents from this cause are common here,
perhaps more so than in Cornwall, owing to the incoherent cha-
racter of the rock.

Tall of Stuff in Drawing Shafts—Accidents are rare from this
cause, as waggons dragged by horses are very generally employed
to draw out the ore and refuse by the levels. Where the ore is
raised to the surface through a shaft, wire ropes and geide rods
are commonly made use of.

Bursting of Boilers.—Water power being chiefly employed in
this district, accidents from the bursting of boilers are rare,

_Abandoned Shafts,—This source of danger prevails in these
districts as well as in Devon and Cornwall.

GENERAL OBSERVATIONS.

Changing Houses.—There are few changing houses for the men,
Those who live near enough go home to change. Those who live
at a distance change in the * mine shops or barrack rooms” where
they sleep. These are often much too small for the number of
men who occasionally oceupy them, and are generally ill ven-
tilated.

Candles—These are for the most part of superior quality to
those in common use in the South. At some mines the company
manufacture their own candles at a cost of from 5d. to 6d. per lb.

Clubs—These for * visible hurts” are not so general in the
North as in the South; but in some instances the men belong to
hEﬂ.Eﬁt clubs, We found two embracing cases of sickness and
aceidents, which appeared to us to be well condueted,
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Resorvmions. adits are essential, so contrived that one shall be upeast in all
o states of the weather. A system of trunk ventilation being thus
established the pure air may be guided to any part of the mine
where it may be required, if care be taken to remove all refuse
or * deads,” and to close up all old and abandoned workings, by
which the currents of air may be interfered with. In cases where
natural ventilation is insufficient, artificial means must be resorted
to, and of these it appears to us that by far the most effectual,
where it can be adopted, is that which is generally in use in the
coal mines, namely, the rarefaction of the air in one of the shafts
by the heat of a furnace. The mechanical means which have
been suggested are the introduction of pure air by a force pump,
and the abstraction of foul air by a suction pump. Machines for
the latter purpose are in successful operation in some collieries
and mines in this country.

The foregoing rvemarks chiefly apply to the maintenance of a
regular system of trunk ventilation. In small mines, and in
certain parts of large mines, a good supply of air may be provided
by means of contrivances which cannot be economically applied
on a large scale, such as different descriptions of air pumps,
water blasts and fans. These may answer the purpose when
judiciously applied and carefully attended to. It appears to us
worthy of consideration whether some combination of natural
with artificial appliances might not be adopted at a comparatively
small expense, considering the benefit that would thence accrue
both to the employer and employed. Cases have come before
us of mines in which, in certain conditions of the atmosphere, the
circulation of air underground is regular and sufficient, while at
other times it varies both in quantity and direction, consequent
upon the inversion or stagnation of the current of air in the shaft.
This evil might be effectually conquered by the maintenance of a
constant upeast shaft, and where natural causes fail, this might be
effected by an application of furnace heating. Whatever system,
however, may hereafter be adopted, it is essentially necessary that
attention should be paid to driving the levels of sufficient size, to
making more frequent communications between them, to re-
moving the refuse, closing up disused winzes, sumps, shai:ts, Fmﬂ
abandoned workings, and to the judicious application of air-tight
doors and brattices so as to control the direction of the under-
ground currents,

9. That several other causes, both general and local, largely con-
tribute to impair the health of the miner ; namely, exposure to cold
and wet, and to sudden alternations of temperature ; wearing wet
clothes ; inhalation of gritty particles ; and the exertion of climbing
ladders from great depths.

Amongst the causes enumerated by the medical men as tending
to impair the health of the miner, exposure to sudden alternations
of temperature and to wet and cold is much insisted upon. The
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mittee with a duplicate thereof, and shall, if required, attend every general
meeting. He shall, before taking upon himself the execution of his office, give
security pursuant to the 18 & 19 Viet. e. 63, 5. 21. He shall pay no money
without a written order from the committee, attested by the secretary and three
members of the committee. :

The committee of management shall meet on the first in every
month. Any — of the committee duly assembled at any such meetin
shall form a quorum. They shall appoint a chairman from themselves, an
shall have full power to superintend and conduct the business of the society
according to the rules provided for the government thereof, and shallin all things
act for and in the name of the society ; and all acts and orders under the powers
delegated to them, shall have the like force and effect as the acts and orders of
the society at any general meeting. Every question at such meeting shall be
decided by a majority of votes; and if the votes are equal, the chairman shall
have a casting vote. Any of the committee may call a special meeting
thereof, by giving ——— clear days’ notice in writing to the secretary, but at
such spectal meeting no other business than that specified in the notice shall
be taken into consideration, The committee shall convene all the meetings of
the society on such requisitions as are herein mentioned. The committee shall
see that the several books and accounts are regularly kept, and that all minutes
and resolutions are correctly entered and carried into effeet ; and shall super-
intend and direet the duties of the secretary and visitors.

The secretary shall attend at all meetings of the society, and shall record
correctly the names of all persons present at the meetings of the trustees or
committee ; he shall make minutes of all proceedings, which he shall transeribe
into the proper books. FHe shall receive demands for allowances of every
deseription granted by the rules. He shall keep the documents and papers of
the society in such form and manner as the committee may appoint. He shall
receive all monies which shall be due to the society from the members and
others; and, under the directions of the committee, shall pay all sums which
the members and others may be severally entitled to receive. He shall keep
a distinet account of the funds, and of all monies paid and received on account
thereof, according to the forms prescribed by the committee. He shall pay
into the hands of the treasurer, as the committee shall direct, all monies
received over and above what is required to meet the current demands upon
the society. He shall transact such other business of the society as may be
enirusted to him; and shall on ali oceasions, in the execution of his office,
tact under the superintendence, control, and direction of the committee and
reasurer.

Rure 6.—Annual General Meetings.

There shall be an annual general meeting of all the district agents on the
first in at o’clock, pm., or such other day or hour
as the committee shall appoint, at — for the purpose of receiving the
report of the committee, and passiug the accounts of the past year, appointing
members of the committee for the ensuing year, and transacting other
business,

Report and statements of the accounts to be sent to the district agents,
and published in the local papers.

Rure 7.—Special Meetings.

A special meeting, either of the trustees, of the committee, or of the district
agents, may be summoned on any emergeney, by the direction of any —— ——
trustees, of an members of the committee, signified in writing to the
sec etary, and stating the object for which such special meeting is required, of
Wwh ich notice shall be given by circular, stating the time, place, and object of
the meeting, at least three days previous, to every trustee or member of the
committee, as the case ma ﬁe; but if it be a special general meeting, the
notice shall be given by being posted in all the offices belonging to the institu-
tion, at least two pay nights previous to the intended meeting., The trustees,

¢ committee, and every district agent, shall bLe eligible to vote at such
meet ings : and no other business shall be transacted at any special meeting
than that for which the meeting was summoned, The expense of such
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meeting to be defrayed by the members so calling it, unless otherwise ordered
by the general meeting,

RuLe 8.—Payments to the Society,

All payments to be made by the purser or agents for the several mines to
the treasurer, on the first in every month, with a list of the names of
the men at the last pay day.

RuLe 9.— Appointment of Medical Officers.

The surgeons shall supplg all necessary medicines, advice, and attendance
to every gick member entitled thereto, and to their families, except in cases of
child birth ; they shall visit every sick member who is confined to his house,
and who resides within the boundaries, at least once in the week, and as much
oftener as may be necessary for the proper treatment of the disease. The
surgeons shall also certify in writing t{l}e state of health of all candidates for
admission to the medical attendance and sick pay; they shall visit members of
the society, at the request of the district agent, for the purpose of ascertaining
and certifying correctl the state of their health ; and keep a correct list of all
persons who shall apply to them, either for medical nttemianca or certificates,
according to the forms supplied by the committee, and shall send a copy of the
same to the secretary as often as it shall be applied for.

RuLe 10.—Application of Medical Fund.

Each miner shall on the give in to the district committee the name
of the doctor whom he wishes to attend him for the ensuing three months, and
to whom according to the list made up by the district agents, with the ap roval
of the general committee, the fees shall e paid; or else the medical fun shall
be divided between the surgeons at the end of every year, every surgeon re-
ceiving payment for the number of cards he produces, and the remainder of the
money being equally divided between all the surgeons, first deducting 5 per cent,
for management.

Rure 11.—Invesiments uf Funds.

Qo much of the funds of the society as may not be wanted for immediate
use or to meet the usual accruing {abilities shall, with the consent of the
committee of management, be invested by the trustees in such of the following
ways as the committee shall direct, viz.,in a savings’ bank orin the public funds,
or with the Commissioners for the Reduction of the National Debt, or upon
Government or real securities in Great Britain or Ireland, or upon debentures,
mortgages, or securities of any company incorporated hy charter or Act of
Parliament, and paying a dividend, or on or upon the security of any county,
borough, or other rates authorized to be levied and mortgaged by Act of
Parliament.

RuLk 12.—dAudit of dccounts.

The committee shall cause the accounts of the society to be re ly entered
in proper books, and shall cause a statement of the accounts of the socie , with
all necessary vouchers up to the end of the months of ——and———1In each year,
tobe made outand ]uidEEfﬂrﬂ two auditors, to be chosen by the committee, and
shall lay before each yearly meeting & balance sheet signed by the auditors,
showing the receipts and expenditure, and the assets and liabilities of the
society, together with a statement of the affairs of the society since the last
ordinary meeting, and of their then condition, and the auditors shall make to

such meeting a report upon the balance sheet s0 Jaid before them, and in case
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they do not adopt the same, or any part thereof, shall specially report thereon
to such meeting.

The hooks and accounts of the society shall be open to the inspection of any
member at all reasonable times, and every member shall be entitled to a copy
of such statement and report on payment of une penny.

RuLg 13.—Separate Book of Accounts.

That a book or books shall be kept in which shall be entered all monies
received or paid on account of each and every particular fund or benefit assured,
distinet from all monies received and paid on account of any other benefit or
fund. .

RuLe 14.—Settlement of Dispules.

That if any dispute shall arise between any member or person claiming
under or on account of any member, or under tﬁe rules of the society, and the
trustees, treasurer, or other officers of the society, or the committee thereof, it
shall be referred to arbitration.

At the second meeting of the committee after these rules are certified by the
vegistrar, five arbitrators shall be named and elected, none of them being
directly or indirectly beneficially interested in the funds of the society; and in
each case of dispute the names of the arbitrators shall be written on pieces of
paper, and placed in a box or glass, and the three whose names are first drawn
out by the complaining party, or by some one appointed by him or her, shall
be the arbitrators to decide the matter in difference. In case of a vacancy or
vacancies, another or others shall be elected at a special meeting:

Rure 15.—New Rules and Alteration of Rules.

That no new rule shall be made, nor any of the rules herein contained or
hereafter to be made shall be amended, altered, or rescinded, unless with the
consent of :

RuLe 16.—Notice of Alteration and Place of Meeting.

That in case of any alteration in the place of meeting, written notice thereof
shall be sent to the Registrar of Friendly Societies in England, within 14 days
after such removal, signed by two of the trustees, or ¥ the secretary, and
three of the members of said society.

RuLe 17.—Application of Funds.

That all monies received on account of contributions shall be applied towards
carrying out the objects of the soeiety, according to the rules and tables
thereof; any officer misapplying the funds shal repay the same and be
excluded. Donations and fines shall be applied to the management fund,

RuLe 18.—Responsibility and Security of Officers and Members,

Every officer, honorary member, and member, shall be personally responsible
for all monies, and for such monies only, as have been actually. received by him
on account of this society ; and the treasurer, secretary, and all other persons
holding office of trust, or connected with the receipt of money, shall give such
security, pursuant to 18 & 19 Viet. ¢, 63. 5.21,, for the fuitiful discharge of
their several duties, as the committee may direct.

Rure 19.—Fraud, Felony &-¢.

. Ifany member shall be convicted of felony, or shall resort to any illegal or

immoral practice for a livelihood; or shall be discovered to have made any

false statement concerning his age, health, wages, employment, or connexion

with other societies, at the time of his admission 3 or shall, by feigning sickness,
D2
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shall enter any other society, contrary to this regulation, he shall forfeit all his
interest in this fund,
RuLe 4.—Change of Residence.

Any member changing his residence or the mine at which he works, shall
inform the secretary within one month after, or be fined——-—.

RuLe 5.—O0ut-Members.

Any member removing from the place where he was admitted 8 member, or
if out of work and his name does not appear on the list of any mine, may, on
payment in advance of , per month, continue to be a member of the
society on complying with the rules laid down by the general committee,

RuLe 6.—Visitors.

One or more male members for each parish shall be appoinied by the distriet
agents, every month to act as visitors, the appointment being regulated by the
order in which the names stand on the register. Any male member declming
+o act as visitor in his turn shall be fined Zs. 6d., unless he is at that time on
the sick list, in which case his name shall be passed over until he is well, and
the person next in rotation appointed ; and should any member be unable or
unwilling to officiate, he shall give notice to the secrefary of his intention within
three days after the delivery of his summons, and in n:!c[’au]‘.il: of so doing he
shell be fined an extra 1s.  They shall visit from time to time all sick and
infirm members at least twice in every week, and report their condifion weekly
to the secretary. The visitor shall be liable to be called upon to attend meet-
ings of the district agents during the time they are in office ; and every
vis:tor neglecting to visit and attend as aforesaid, or find another member as a
substitute, shall be fined 6d. for every such omission.

RuLe 7.—Pay in sickness, when due,

Pay in sickness shall become due to every member when afflicted with any
siekness or infirmity as to render him unable to perform any work or to exercise
his customary occupation; the pay shall commence from the date of the
surgeon’s certificate, countersigned by a district agent, provided always that
the same be delivered to the secretary. Should the surgeon be applied to after
one o'clock in the day he shall date his certificate for the following day ; but no
person shall claim pay for any slight accident or illness which neither confines
the patient to the house, requires extra diet, nor causes him to experience
pecuniary loss, nor to any member under any disease which may have been
contracted by profligacy, quarrelling, or drunkenness; nor by having been
engaged in any games or sports ; nor during confinement in any prison under
any criminal convietion; nor to any member applying for relief under the
Insolvent Debtors Act, who is remanded for fraud or misconduet, during the
remainder of his imprisonment ; nor to any member imprisoned for debt or on
account of insanity.

; RuLE 8.—Claiming Pay in Sickness,

Every member claiming pay in sickness shall first apply to his medical
attendant. Should he deem the member entitled fo pay, he shall give him a cer-
tificate, according to the form on page  , which certifigate the member shull
get countersigned by a district agent, and shall deliver or cause to be delivered
at within fwenfy-four hours after date; and on receiving his

y, every member shall be supplied with a paper called the sick list; and if

e continue to claim pay, the paper must be signed by his surgeon, and
returned to the agent every——————afternoon at ————ac’clock ; but if
he resume his employment, the declaration at the bottom must be signed by
the surgeon and th:lil"ﬁrf:d to the agent; and should any member return to his
work contrary to the advice of his surgeon, such member shall only be entitled
to claim quarter pay for any sickness which may eccur within one year from
the period of his having so returned to work ; or should any member return to
1s work before his sick list has been signed by the surgeon, he shall be con-
sidered as working during the time he was receiving pay, and subject himself
to the same penalties,





















































































Pige 27, |
y

f

. -k
&

|

i

PLAN OF CAGES BY G.B.FOSTER ESQ
=T
i
[













I'.;Iu

MAN ENGINE.

S -
A T SRR

",

,
N
.,...,.r.,.....”:.rff. .,.Nz

L i Wy BT s, Do By, el ..rr-lnp...r........,. - — 8 " )
R R s s s sy













STEMPLES,

P Page 31

S

.
-~ e,
- G Fe

. -3

0

NOTE.

e posboorn of the soriples or
fudl correctly givene th this dirving
the bars e gerperaddy frone five fo
thrve feets fong wnad plaesal opporide
o cack ctler

T some coges the bane are on
e Stiles wael aganse the wadl
of tfee phadty, whide o the other
il bary are Toved: ke voverds
wre e wgrrahe fadder and.
ploced: v the vuaddie of thes
eperts shedt;

e

Fiag i iy St e Pt













33
SKIP AS USED IN CORNWALL.

pol LANDING BRAGE.

f E' ________ -
nr' .L‘q.." — = 5
o ~

ol SURFACE

UHDEM = CROUND
WaGEGETHN .

| ¢

UNDER-GROUNMD PLAT.































