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MINES COMMISSION.

REPORT.

MAY IT PLEASE YOUR MAJESTY, T

- We, the Commissioners appcinted by Your Majesty * tv inquire
% info the condition of all mines in Great DBritain to which the pro-
‘¢ visions of the Act 23rd and 24th Vict. c. 151, intituled ¢ An Act
¢ for the Regulation and Inspection of Mines,’ do not apply ; and to
“ suggest “the most practicable means of improving the health and
“ gafety of persons employed in such mines,” have visited apd
“inspected the principal mines to which the Commission extends
in Cornwall, Devonshire, Northumberland, Westmoreland, Cum-
berland, Durham, Lancashire, Yorkshire, Shropshire, Wales,

PrREAMELE,

Cheshire, and Derbyshire; and have examined many persons.

connected with mines competent to give information respecting
them. : :
We have also employed experienced and: trastworthy "persons
to examine and report upon "the underground workings and
superficial condition of the said mines, and to collect in bottles
and tubes, made especially for the purpose and hermetically
sealed on the spot, samples of air from ‘various mines. These
samples we have caused to besubjected to careful analysis by ex-
perienced chemists, who have devoted much time and attention to
the subject. In pursuance of the objects of the inquiry intrusted to
us we have also considered it our duty to ‘avail ourselves of the
assistance of two medical gentlemen, who have examined a great
number of working miners both at the mines and at_their dwell-
ings, not only those who were disabled by sickness.of various
kinds from pursuing their occupation, but also those who though
ailing were still ablie to attend to their work, and those who were
in comparatively good health. The reports of these gentlemen
are extremely valuable ‘and interesting, as ‘throwing light upon
“the causes and nature of those diseases to which miners are
peculiarly liable, and with respect to which there has been much
difference of opinion: We have also obtained much valuable
information on the vital statistics of miners. )
Bearing in mind the exclusive nature of the inquiry which we
‘were authorized to institute, we have been careful to abstain from
topics irrelevantto titht inquiry; but our duty being to obtain

- App. B. |
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information of every fact which directly or indirectly might be-

influential in producing disease, prolonging it or accelerating its
progress, we Eave deemed it necessary to embracé within our
inquiries various subjects which at first sight might appear to be
foreign 10 the objects of the Commission, but which on a closer
examination will be Tound to be of the utmost importance, as sub~
stantially affecting the questions which we bad to investigate,
Amongst these subjects are the modé of working the mines, the
wages of the miners, the character and sufficiency of their food,



viii

Corxwarx, their social habits, the state of their éottages,ﬁ the mine clobs and’

- a—

Health of
Miners,

Epitome.
A. b. 10,156,

-doctors, the early employment of children and the working of-

mines by joint stock companies. Having completed the task en-
trusted to-us to the best of our ability, we humbly submit to Your

. Majesty the subjoined Report, which we have arranged in separate

sections, having reference to the severalmining districts comprised
in our enquiry, together with a summary of the general conclusions
which we have drawn from the evidence before us, and the sugges-
tions which, after careful deiiberation among ourselves, we have
nnanimously founded upon the facts contained in the Report.

CORNWALL.

The rich mining districts of this eounty are .remarkable for the
great variety of mineral wealth which they contain, comprising
ores of copper, tin, lead, iron, and zinc, besides bismuth, antimony’
and others of less note, and consequently for the variety and mag-
nitude "of the mining operations there carried on. For many
centuries Cornwall has been the chief source in this country from’
which these mineral products have been derived, and it naturally

" follows that continuous workings for solong a period have greatly
complicated the operations necessary at the present time for ex-

tracting the ores. * The great depth of some of the mines, the vast
extent of the underground galleries, and the difficulties attendant
upon the due ventilation of the levels, very materially affect some’
of the main points submitted for our consideration.”  ~

Heavrs or MINERS. -

‘The -‘question’ which first claims dttention is the "health of
miners. S N '
* It may beaffirmed as 4 general proposition that the health of the
eoppet, tin, and lead:- miners, as a class, is greatly inferior to that
of labourers engaged in agricultural and other open air employ-
ments, an assertion” which ‘is" ‘corroborated by the periodieal
returns of  deaths made to thé Registrar General. At a cojn-
paratively early age the miners almost invariably exhibit {in
their featurcs and persons the unmistakable signs of debilitaZLd
constitutions. Their faces~ are ' sallow, they have an anxibus
expression of countenancé, and their bodies' are thin. At the
border of middle age, or soon’after, their health begins to fail,
the maturity and confirmed strength of  that time of life seems to
be denied to -‘them, they ‘rapidly 'acquire the feebleness of
declining years and become unfit for laborious work at the time
when their experience and skill'‘would otherwise have made them
valuable -workmen. It“is'a ‘¢oinmon remark in Cornwall that
< g person of 50 is old f'or"a“'nii'p%‘l‘.?" ' The first symptoms of failing
heaith amongst the minerd dr¢ Weakness 'in toe limbs in climbing
the ladders and ‘beating"'thé hotér, shortness of breathing; giddi-
ness, and pains in‘'the head'y their “appetite fails, they are
unable to take or to digest'ar'adequate amount of food, and often
suffer from sickness and vomiting.' These symptoms are followed
by harassing’ cough;" much-expectoration; sometimes of mucus,
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‘

occasionally of blood, tightness of the chest, and failure of genérdlf CORNWALL.

strength. These affections precede total dizability to work

> Health of

followed by premature.death. The delicate condition of the 3finers.’

miners is the more striking when contrasted with- the appearance
of vigorous health generally presented by the women and children
in the same districts, thns showing that the causes which operate
injuriously upon the health of the miners are such as do not affect
their wives and families. ' -
It is much to be regretted that the medical gentlemen con-
nected with the mines have not tarned their attention to a special
investigation of the canses and nature of the * miners’ disease,”
by examining the localities and the air in which the men work,
and by endeavouring to get an insight into the disease by post-
" mortem examinations, It is alleged that the prejudices of the
surviving relatives of deceased miuers against such examinations
are too strong to be overcome; but there is ground for believing
that these are not in all cases insurmountable. From want of
sufficient investigation hasty and in many instances erroneous
returns of the cause of death have been made to the district
registrars. From the disease peculiar to miners being commonly

registered as consumption, it has been by many supposed to be .

identical with phthisis or tubercular pulmonary consumption j
but it is proved by the evidence of "the .medical witnesses
that though some miners, and especially those whose families are
- predisposed to the affection, do die' of consumption, by far the
largest amount of mortality is due to other forms of lung disease
of a bronchitic or asthmatic character. : '
We have anxiously endeavopred by obtaining.'all: the infor-
mation in our power to discover the true causes of the maladies
which cut off a very large pro;)ort;ion,-pﬁ the -mining . population
#o long before the expiration,of, the period usvally allotted to
human existence. o e e et
- By the request of the Chairman,; Dr. Peacock and, Mr.. Bankart
visited the mining districts of Cornwall: and Devon,and. their
veports will be found in the Appendix... Dr. Pedcock examined
* 83 miners who were labouring . under . different. forms-of disease
and above 500 who were ‘still at, work; and :Mr. Bankart has
reported on 150 ailing ;or: disabled miners. . These gentlemen

agree in representing the sanitary condition of .the mining popu-"
lation as very defective, expressing. £he. opinion that the men are -

worn out by their labour. at' a much garlier period than is wsual
. with persons who follow occupations eqgally laborious.in the open
~air. The cases of disease which; they, .met. with were chiefly
asthmatic affections. resulting “from  bronehitis, pneumonia and
disease of the heart, and more rarely, true tubercular consumption.
They also. state - that rheumatic, fisorders. and various: dyspeptic
" symptoms are of common occurrence among the miners. They
ascribe the unhealthy condition, of; .the minera to several causes,
among which they refer—to the. early age at which miners com~

mence working underground, to the severity of the Jabour which-

they undergo, especially in deep mines, where ladders’ are the

only .meang of access, 1o working..in a heated atmosphere orin-

Epitomé,
A,

L. 5.
A. 6538
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places which are draughty or: wet_ from defective drainage; but,
smore 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
ta work when from 10 to 13 years of age, and 48 per cent. before

_ the age of 14. He remarks that ¢ experience shows that when
“ persons in early life are exposed to injurious influences they
¢ guffer from them more severely, and earlier fall under their,
< influence, than if they had attained a more advanced age and
¢ greater constitutional vigour.” :

‘

"ViraL SraTisrics.

VitalStatistics.  From the evidence given before us by Dr. Farr, F.RS, 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

together. - The subjoined table shows the rates of mortality from all - ¢

-causes during the earlier period, 1849-53, among the twosections
of the population, for the geveral successive decennial periods of
life from the age of 15 up to that of 75 years. :

_AvErAGE ANNUAL Nunszr of DEATES per 1,000 Miners, and per 1,000
Males extlusive of Miners, from Arr Cavses, during the five -
years 184953 inclusive, _ .

[ : Males
Ages. . - - Metal Miners. | exclusive of
' . Miners,
Between 15 and 25 years ¢, | = . = 8:90 7412
w 25y 85, 20Ul 896 8-51
» 35 5 456, " - s *i 1430 9-99
w A48 5 55 4, ,f',r(':.“"‘ - 3351 1476
y 88 4 65, et L 63-17 24+12
w 08 45 T8 5, e e o] 111723 1 &68:61
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From the figures in the above table it appears that the rates of Comvwarr,
mortality among the miners are not materially different. from. gy 1one .
those prevailing among the non-mining males of the same distriets ©
until after the age of 85 years, from which period there is a Jarge
and progressive excess of mortality among the mining section of
the male population. If we assume the’ rate of moriality among
the non-mining males at each decennial period of life to-be
represented by 100, then that among the miners would be
represented, by 125 between the ages of 15 and 25 years, by 101 .
between 25 and 35, by 143 between 35 and 45, by 227 between.
43 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 85 and 65 years
must be due to unwholesome conditions incident to. their occu-
pation may be inferred from the fact that it does not commence
yntil 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 Northumberlandy 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. S e L e

App. B,
X

Averace ANNvAL NuMesr of ‘DEATHS' per’ 1,000" Cornish : Metal
Miners, and per 1,000 Northern Coal Miners, from- ALL CAvSESy
during the five years 1849-53 inclusive s—- S

. R L [ SRS
Botween 15and 25 years = L. greg | 8is0
w 25, 85 , 0 L7 Caf o 8960 | 0 849
» 35 , 45 - <}--14:30 ‘' '10-13
» 45 , 55 , SO 8851 | V16481
» 85, 65, E -1 6317 - 24443
» 658 ,, 75 . To. 111-23- 6516

Assuming, 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 agés of 15 and 25 years, by 106.
between 25 and 85, by 141 betweer? 35 and 45, by 199 between
- 45 and 55, by 258 between 55 and 65, and by 171 between
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Counwarr, @5 and 75 years. The rates of mortality among the Cornish -
" Vital Statistics, Miners from the age of 385 years upwards are thus shown
to bave been almost as much in excess of the rates which prevail

.among the coal miners in the selected districts of Durham and
Northumberland, as they were above the rates prevailing- among

the non-mining male population of Cornwall. : .

The evidence regarding the more recent period 1860-62

.shows that the great excess of mortality among the Cornish miners

- still continues, although the proportions are slightly different.
" The subjoined table shows the rates of mortality among the two

sections of themale-population respectively, from all causes, during

the three years 1860-62, for the same periods of life'as the former

table. : C

AvEraGE. ANNUAL Numser of Deatms per 1,000 Miners, and per
1,000 Males exclusive of Miners, from ALL Causes, during the .
_ ‘three years 1860-62 inclusive. :

Males R

Ages. Metal Miners. | exclusive of

* ’ Miners. .
Between 15 and 25 years - - - 9+44 . 750
» 25 5 36 = = = 9-57 8-32
e 88, 45 -, - - - 15-12 . 10-08
» 45 4 85 - - -{. 29-74 .12+50
4. 88 5, 65 - - - 63-21 19-96
gy B8, T8 - - -1.110-51. | . §3-31

- . Again, assuming the rate of mortality at each. period of life
among the non-mining males. to be represented by 100, then the
rate among the miners would, be represented, by 126 between the
ages.of 15, and 25, by 1135 between 25 and 35, by 150 between
85 and 45, by 238 between 45 and 55, by 817 between 55 and
G5, and by 207 between 63 and 75 years. . .. . ... . oo -
. From Dr, Farr’s, evidence, supplemented by the: Registrar
General’s Return, it further appears that the excessive rate of
mortality among the. Cornish miners is mainly caused by the
large number .of deaths from pulmonary consumption and other
diseases of the lungs, - As however.deaths which are registered
in some districts ag arising: from consumption are registered in
other districts under different. names, such as asthma and bron-
chitis, it is best for statistical purposes to throw all ‘the diseases of”
‘the lungs into. one. class under. the general name of Pulmonary
Diseases ; an arrangement which -enables the rates of mortality’
from diseases of the lungs in:different districts to be more accu-
rately compared with each, qther than if the several diseases of
these organs were nominally kept separate, The class of pul-
monary diseases thus formed comprises phthisis, laryngitis, bron-
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chitis, pleurisy,” pneumonia, asthma -and all cases returned as Cogywarr.
# diseases of the lungs.” : o ’

The annexed table shows the average annual rate of mortality
per 1,000 persons from pulmonary diseases among miners, and
also among males exclusive of miners, during the three years
1860-62 inclusive, for each decennial period of life between the
ages of 15 and 75 years.

: Vital Statistics,

AVERAGE ANnuAL NUuMBER of DEATRS per 1,600 Miners, and per 1,000
Males exclusive of Miners, from PuLMoNAry DisEAsEs, during the
three years 1860-62 inclusive :—  ~ ) ‘

Males

~Ages. Metal Miners. | exclusive of
. . . Miners.
Between 15 and 25 years - - 377 . 3-30
”» 25 , 35 o - - 4-15. 3-83
» 35 , 43 , - - 7-89 4-24
» .45, 85 - - 19-75 4:34
» 55 , 65 - - 43-29 519 °
» 65 ,, 75 » - - 45-04 10-48 - -

. Assuming as before, that the rate of mortality among the males -
- ‘exclusive of miners is represented, ‘at” each period of life by.100,
then that among the miners would be represented by-114 between
the ages of 15 and 25 yéars, by 108 ~between 25, and 35, by
186 between 35 and 45, by 455 between 45._and 55, by 834"
between 55 and 65, and by 430 between 65 and 75 years, It
"is_ thereforé evident that- ‘puliohatry’ diseases- are-the chief
cause of the excess of mortality'among’ theé Cornish thinérsj and
‘that these diseases are due tothé ¢onditions incidérit to the miners’
labour may also_be confidently inferfed, ‘as -in: the: case ‘of the
death-rates from all causes, from’ the fict’ that the excess of mors
tality arising from them does ot réach''its Hemé until after ‘the .
middle of life, when these eonditions hidve hdad full time to produce
- their effect on’ the health: of the' midets.”' A’ much’ greatet dis?
‘crepancy will be. observed ‘betweeri ‘the’ fates of mortality * fromi
pulmonary diseases among’the'ifiefs“and non-miners than ‘has
been shown to exist “between”'thé rifes of mortality” from all
causes among the two ‘settionis “bfi'the’ population 'respectively.
This is undoubtedly due tothé factthat exposure'to the peculia?
‘evils incident to their: occupation’ baiises many miners to die- of
pulmonary diseases, whd"in differbiit!¢iféiimstances would have
. died of other complaintg, 1'"/5* LT ISy e A o ‘
. The subjoined table contrastsFtliel fates’ éf'mOnality“amopg
miners at the two periods 1849-59 ‘«nd ’1860-62, “both- from all -
causes and from pulmonary diséases!'*" EeedTTT ot

iy bonve, oo R ENU S
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AvVERAGE ANNUAL NUMBER of DEATHS per 1,uuv miners irom ALL
(%.AUSES, and from PuLmovary DiseasEs, at different periods of
ime :~— . -

All Causes. - | Pulmonary Discases.

Ages. . o
Bes. During the | During the | During the | During the
5 years 3 years 5 years 3 years
1849-53. 1860-62, 1849-53. 1860-62.

Between 15 and 25 years 8:90 9-44 3-05 |- 3877
’ 35

» ” w | 896 9:57 | 4-42 4:15
w 35, 45 , 1430 | 15-12 8-47 7-89 -
» 45, 55 3351 | 2974 | 2431 | 19-75
» 55, 65 , 6317 | 63:21 | 4446 | 43-29

w 65, 75 , |111°23 | 110-51 |. 5587 | 45-04.

It will be seen in the above table that the only material difference
in favour of the more recent period is that.existing between the -
ages of 45 and 55 years. - A comparison of the rates of mor-
tality from all causes -among the non-mining section of the male
population also shows a similar improvement in favour of the more
recent period. ‘ i :

Access AND EGRESs.

The question which next-claims attention is the mode by which
the miners descend into and ascend out of the mines. In Corn-
wall and Devonshire the almost universal method of descent and
ascent iy by means of ladders, and this mode of transit obviously
causes a great waste .of time and strength to the miner, who in
many cases works at a depth of from 200 to 280 fathoms, or from
1,200 to 1,680 feet, below the surface.. There are mines in which
not_less than three heurs are expended by the miner in going to
and returning from his work. - Thus not only is the time which
the workman can bestow upon bLis labour considerably curtailed,
but even during that reduced time there is a diminution of power.
“Where the mine is very deep and the descent is' by ladders, the
older and consequently more experienced workmen are not able
to go down to the lowest levels, and the proprietors are of neces-
sity driven .to employ young and less expert miners. But apart
from sll views of the interests of the employer, and laoking solely
to the effect produced ‘upon‘the workmen, this subject affords
ground for grave consideratioms - Many- of the miners live ata
considerable distance from: the imine, and have daily to walk in
all weathers two, three,: and:.even four miles to and from their
work, so that the wear and tear caused by the additional task of
climbing the ladders -makes slow:. but certain inroads upon their
physical powers, But' it ig not the fatigue alone which is pre-
judicial to the mincri.:The ascent of so many fathoms by means
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of ladders, some of which are perpendicular, and few of which are
‘much inclined, increases the action of the heart,” and the men
-arrive at the surface T a state of exhaustion so great: that the
+ young men alone can stand it. In this state of heat and exhaus-
tion, exposed to the wet and keen blasts of the Cornish bills,
they have frequently to walk a considerable distance to the place
‘where they change their clothes, and these in many cases they
find still wet and sometimes even frozen. Besides these there are’
-other grounds of objection to the ladders. Falling from them is
a frequent cause of injury to the miner; but the fatal results of
such accidents might to a large extent be prevented by the gene-
-ral adoption of' the practice in use in well-ordered mines of sollaring
.over the space at the bottom of each ladder at intervals not ex-
ceeding four fathoms, leaving only a man-hole for the passage of
"the miner. Some mechanical means of conveyance into the mine
"would not only add to the hours devoted to remunerative labour,
‘but would also carry the workman fresh to his work with powers
unimpaired, S T ) :
In some Cornish mines a contrivance for taking down and
‘bringing. up the men has been adopted, called a man-engine.
This consists of a rod about a foot and a half square, down one
side of which there is a series of small platiorms just large
‘enough for & man to stand upon. Put in motion by an enginé,

- TorNwALL.:

Ame.ssrand'» :
Egress.
App. A.p. 30.
Epitome.’
B. 5. 9111,
B.a. 7344,
F. 2988,
E.c.

“

it moves glowly up and down, and the men step from the platform:

on the rod to corresponding platforms-at the side of the shaft
until they arrive at the bottom. - This is'no doubt an easy method
of descending and ascending,-but it may be questioned whether

Jit is the safest, caution and vigilince beitig required onp the’ part.

of the men in stepping from one platform to the othet at the
.exact time ; this is especially the case' with regard’'té the double
‘man-engine, where there are two ‘moving rods with platforms
attached. o . o A

At a few mines in Cornwall-dnother method is resorted:to.
The men descend in what 'is galled a ‘skip, which is a square

oblong vessel of iron, having a door at the botiom, which ‘when.

closed is secured by a strong bolt.” This skip is also used for draw-
ing up the ore and refusc. e v L

IR

. R o _ I
S : .- VENTILATION. Dt
The ventilation: of mines has -engaged our. earnest attention.
An improvement in- this respect appears from the evidence to

have taken place within the last-20 or 30 years. -Notwithstanding

that the ninrs -have beerr much more:extensively worked, yet by
increasing the number and enlarging the dimensions of the various
shafts, winzes, rises, levels’ and crosscuts. greater: circulaticn of
‘air has beéen obtained.’ 'Still the:véntilation is oftentimes very
imperfect, and the health: of .the men ;suffers - constderably from
their breathing an atmosphere defigient in: oxygen and impreg-
nated with carbonic acid gas and other'impurities.. = - . .
We felt that it was of the greatest importance that the character

App. A, p. 29.
Epitome.
B. b, 4335,

19599,

. Boe,
19709, "

App. B.
‘VIL p. 296.
App. A p. 33

Ventilation.
Epitome.

"A.
C. 1509. -

A.
C. 5375..
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_ Venmmamion. of the air of the mines should be accurately ascertained, and with -

General Ob-
servations.

App. B.
IV, V. VL

: >'ﬂ-Epitome.

3

App. B,
v,

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

is a very imperfect one, Dr. Taylor states that it is altogether
fallacious, and Dr. Angus Smith says, that although the candle
test is capable 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 Swith analysed no less than 328 samples of air,
from mines in different parts of England and Wales, comprising

VIL. pp. 293-4. 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 -
as the indication of their quality. ': Air containing 209 per cent. °
of oxygen he considered normal, less than that proportion impure,
and less.than 206 per cent. as exceedingly bad. According to
this classification he found— - - '

35 or 1065 per cent. of the specimens normal, or nearly so,
8lor24:69 : ,, s, - impure, - -

21208 64:63. 5 i exceedingly bad.

It appears from the tables of analyses contained in Dr.
Smith’s report, that 87 of the 328 samples of air examined by
him contained less than 20 per cént. of oxygen, and that of these
11 coutained less than 19 per cent., and that in one instance the
proportion was so low as 1827 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 seclected for the pur-
pose; in the present case it hgg been. taken indiscriminately,
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and in such quantities ‘as to represent fairly the condition ‘of Vestirion.
‘the atmosphere of the-whole range of mines in the country. = . ~—=
. p . . P eneral, Obser-
The following diagram will probably convey a more vivid 4,00
impression of the results at which Dr. Smith has arrived than the -
" -numerical statements given above :— S

64-63 per cent. ' '24°69p.c.  10°67 p.c.
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 - = " =2098 percent."
. , and 20096 - ,, -
In the outer circle of same city =  -20947.

At the back of the house - - . =-20936 ., )
In fog and frost e e =209] .
. In a sitting room which felt somewhat.
close - - - . = . ~=2089 P
- In & small room with petroleum lamp, . ..
well ventilated - o 2084y,
Do.. . .. do.. -, after.6 hours 2083 - . .

In the pit of a theatre at 1130 pany.. -~ 2074, , . 3y , -
In the gallery . 5, - ‘,1033(11;:”3) e 20068 s s e

In large cavities in mines (average),, . -207% . O
In currents oo indae 3 =208 g i
_Under shafts ) do. _ ;.. ~20424 - 4. .0
In sumps . . 2905 v 20004 Ly o

. In the worst specimen examined = . -~ 182: , - 45 .=

- . Of the samples of air from different. mines in-Cornwal]l and Cormwall and
Devon analysed by Dr. Smith, 142 in number, a. very large pro- ™
portion will be found to have been very defectiye,  Thus only:
17 or 1197 per cent. were found 10 contain the normal proportion: .
of oxygen, o S S R S
o 88 or 2676 per cent..were impure, |, |

and 87 or 61'20})8‘1“ béﬁtl ‘were extrémely :baa,' ‘, L ;

* The amount of oxygen was; in'ona' samplé; as low as'18'67 per!
cent., while the-carbonic ‘acid attained in ‘another the high pro-'
portion of 226 per cent,  ©T i L9 S cd S s
-~ Dr. Smith has described differént Hiethods by which in his’
opinion the amount of carbonic’ acid, and'thereby the state of the
ventilation, in the mines' tad be 'éftsTEy tésted.”'One of them he
considers simple enough' to'be put into ‘the hands of working’
“men.. » . -
B
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.. Dr, Bernays has been engaged in similar investigations, and
-from i)is report it will be seen that of 42 samples of air, obtained
in various mines and under different circumstances, there are very
few which did not contain a proportion of carbonic acid con-
siderably in excess of that which occurs in pure air. .The propor-
tion varied from 0'044—an amount not materially above the.

_ normal stundard (0035 per cent. by volume) to 0°527, 0:588, 0°65,.

Epitome.
C. 4652,
p. 87.

App. B.
1 IL
Epitome,
Cd

P 64,

App. B.
. B.

p. 295.
Epitome.
C.c
P. 63,

0-846. At one mine Dr, Bernays notices that he spent the werking
portion of three days underground, and found the air, except in.
ends and stopes and soon after blasting, almost free from impurities,
and that in the 254 fathom level particularly good, proving the
efficacy of ventilation by means of an upcast and downcast shaft,

It should be observed that the state of the air in the mines is.
materially affected by the condition of the external atmosphere
and the season of the year, ' Dr. Bernays’ visit to Cornwall was at
Chrisumas, while the specimens forwarded from the north were
‘collected in summer, and this circumstance may in part explain
the difference in the resnlts of analyses of the diiferent specimens.
The observations of Dr. Smith and Dr, Bernays fully show that
deleterious air occurs in all mines to a greater or less degree,
although the fact ‘may not be apparent to the senses, and the
agents may be satisfied that the ventilation is good. .

The air of mines besides being thus frequently deficient in
oxygen, and containing ‘an excess of carbonic acid gas, is also
often more or less impregnated with other impurities.

In dry mines dust arises from boring or the use of the pick, -
and where the rock is. hard it is'necessary to blast it, and:the
smoke proceeding: from the gunpowder used in- the process.
.adda_itsquota of impurity, especially where it is tardy in its
escape.® [Each man is lighted at his.work by a candle, which
‘burning badly, from deficiency of air or being composed of
inferior materials, often throws off a thick stifling effluvium,
and, together with the breath of the men, consumes oxygen
and gives. out carbonic acid gas. To these extraneous.causes
must be added in some -instances the natural presence of car-

~bonie acid gas. The secretions thrown off from the bodies

of the men when working hard and perspiring. further in-
crease the closeness of the atmosphere. Itis evident therefore,
-that, unless there be a free current of air through- the different
parts of mines, the atmosphere which the men have to breathe
must be extremely  deleterious. When an end is 50 or more
fathoms from any draught the difficulty of furnishing an adequate
supply of fresh air to the men who are driving it becomes very
great, and this difficulty. is further increased by the culpable
negligence of the men or that of the agents (whose business it is
to see that the men do not neglect their duty), in allowing heaps of
ore or “ deads ® to remain in the levels which choke them upand
-injuriously interfere with the circulation of air. - .

It should, however, be *mentioned that all the men employed

* Experiments are in prog::eés for. éesting'the value of gun cotton 28 a substitute
for ganpowder in mining operations.- See Apperdix, No. X1V.
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in mines do mot suffer equally Trom the defective” ventilation. Vesmasiox. .
There are two classes bf workmen called tutworkmen and tributers. T Obser
The former contract at so much a fathom to drive the levels, 8ink yazione.. ser
shafts, and put in. rises and winzes. The latter heither drive fior
sink, but are employed in getiing ount the ore from the levels ven-  Epitome.
tilated and partially explored by the tutworkmen,- and they are C.a. 5358,
paid so much in the pound of the market value of the ore which . P55
they bring to the surface when sold. The prospect of gain may g b
induce the tributer to overwork himself; but it is obvious that ¢ , 4671
the occupation of the tutworkman is more unhealthy, as heis p. 96,
more frequently employed where the air is noxious. -He has to G. b. 55!
cut new ways through the rock, and he often labours -at such'a ™ 58.
distance from any shaft or winze that the air coming down these  ~
channels does not reach him. o :
Not only have the men to breath impure air in consequence of
defective ventilation, but from the same cause in many of the work-
ings the temperature is very high.. Inmost of the deep mines there
are workings which are naturally warm, and in some the heat
is 80 oppressive that the miner is compelled to work riearly naked,
and to have water thrown over him, and even then he can only
continue his labour for a very short ‘spacé of timé. In several
mines the temperature is from 80° to 90° Fah,, and’ in one aa
high as 110° and men have been‘known to have lost eight or-ten A
pounds in weight at the conclusion of their day’s work. A-com- %
tinuance of labour in such an atmosphere must have an injurious = -
effect on the constitution of the miner, and maké him more
susceptible to the effects bf the cold draughts in: otheér parts:of ,
the mine or at the surface. Indeed,as hds been remarked;the .
medical gentlemen ascribe much ‘of thé sickness which théy fodrid App:B..
amongst the miners to- the effect of ‘exposuré to cold when*the
men are exhausted by working “in' warm _places, ‘and’ especially
where the air is impure. ST T T
.. The agents have devised various mehns for ' promoting. circula~  Epitome.
tion and conveying fresh' air to ‘the ‘ends; although* they« trust g:'%',-’"
principally to natural ventilation by adits and shafts,-which ndy :
be upcast or downcast, and -oceasionally without-any pereeptible
circulation of air, according to theé state of the weather. /! '~
" One of these means is a squaré wooden pipe which -is carried
along the top of the level, and another is & wooden floor o sollar
kbout six inches from the bottom; ‘in-or’ under which thé air
passes, No doubt these means inay to' some extént answe¥ the
purpose of promoting the circulation of air; but Wwood is absorbent
and liable to decay, in which conditionit’ vitiates' the air; and if
used as a floor s difficult to keep air-tight; and apt to give way. L
Sometimes the fresh air is' forced through-a box or pipe of wood, G
iron’ or zinc by a fan worked by thetehgine) by water- power ‘or ci
by & boy.- In the latter case ‘the ebntinued éfforts of the boy =7
cannot be relied on, therefore-the ‘hand :iachine- is  sometimes
Placed near where the men are working; whick ‘has the advantage
of enabling them to'see-that the-boy dues not neglect his duty.
In this position the ah;‘ig_,'fira\yﬁ'ifxg',_f;(ﬁgx,xg‘,g‘;distanc'e,‘; but . the

-
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.+ Dr, Bernays has been engaged in similar investigations, and

from his report it will be seen that of 42 samples of air, obtained
in various.mines and under different circumstances, there are very
few which did not contain a proportion of carbonic acid con-
siderably in excess.of that which occurs in pure air. .The propor-
tion varied from 0°044—an amount not materially above the-

_ normal standard (0035 per cent. by volume) to 0°527, 0588, 065,

Epitome.
-C. 4652,
p. 87,

App. B.
VL
p. 295.

Epitome,.

P- 63,

0-846. At one mine Dr. Bernays notices that he spent the working:
portion of three days underground, and found the air, except in.
ends and stopes and soon after blasting, almost free from impurities,
and that in the 254 fathom level particularly good, proving the
efficacy of ventilation by means of an upcast and downcast shaft.,

It should .be observed that the state of the air in the mines is
materially affected by the condition of the external atmosphere
and the season of the year. ' Dr. Bernays® visit to Cornwall was at
Christmas, while the specimens forwarded from the north were
collected in summer, and this circumstance may in part explain
the difference in the results of analyses of the different specimens.
The observations of Dr. Smith and Dr, Bernays fully show that
deleterious air occurs in all mines to a greater or less degree,
although the fact ‘may not be apparent to the senses, and the
agents may be satisfied that the ventilation is good.

The air of mines besides being thus frequently deficient in
oxygen, and containing an excess of carbonic acid gas, is also
often more or less impregnated with other impurities.

In dry mines dust arises from boring or the use of the pick,
and where the rock is hard it is'necessary to blast it, and-the
smoke ' proceeding: from the gunpowder used in- the process.

-adds, its quota of impurity, especially where it is tardy in its

escape.®. Fach man is lighted at his.work by a candle, which

‘burning badly, from deficiency of air or being composed of

inferior materials, often throws off a thick stifling eftuvium,
and, together with the breath of the men, consumes oxygen
and gives. out carbonic acid gas. To these extraneous causes
must be added in some instances the natural presence of car-

bonic acid gas. The secretions thrown off from the bodies
of the men - -when working hard and perspiring. further in-

‘crease the closeness of the atmosphere. Itis evident therefore,

.that, unless there be a free current of air through- the different

parts of mines, the atmosphere which the men have to breathe
must be extremely deleterions. 'When an end is 50 or more
fathoms from any draught the difficulty of furnishing an adequate
supply of fresh air to. the men who are’ driving it becomes ver

great, and this difficulty. is. further increased by the culpable

" negligence of the men or that of the agents (whose business it is

to see that the men do not neglect their duty), in allowing heaps of
ore or % deads ” to remain in the levels which choke them up and
injuriously interfere with the circulation of air. :

It should, however, be ‘mentioned that all the men employed

* Experiments are in proglleés for. testing the value of gun cotton 28 a substitute
for gunpowder in mining operations.. See Appendix, No, X1V, -
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in mines do mot suffer equally from the defective’ ventilation. Vanrwamon, .
There are two classes of wo?kmen called tutworkmen and tributets. . vl Obser
The former contract at so much a fathom to drive the levels, Sink pgee.
shafts, and put in. rises and winzes. The latter heither drive nor
sink, but are employed in getting out the ore from the levels ven~  Epitome.
tilated and partially explored by the tutworkmen; and they are C.e. 5358,
paid so much in the pound of the market value of the ore which . P55
they bring to the surface when sold. The prospect of gain may g: b
induce the tributer to overwork himself; but it is obvious that G, 5. 4671, -
the occupation of the tutworkman is more unhealthy, as heis  p. 96,
more frequently employed where the air is noxious. He has to G. b. 53
cut new ways through the rock, aud he often labours -at ‘such a & * 5%
distance from any shaft or winze that the air coming down these  ~
channels does not reach him. : ‘ o -

" Not only have the men to breath impure air in consequence of
defective ventilation, but from the same cause in many of the work-
ings the temperature is very high. Inmost of the deep mines there
are workings which are naturally warm, and in some the heat
is 80 oppressive that the miner'is compelled to work riearly naked,
and to have water thrown over him, and even ‘then he can only
continue his labour for a very short spacé of timé. In several
mines the temperature is from 80% to 90° Fah, and in one'ag
high as 110° and men have been'known to have lost eight or ten A
pounds in weight at the conclusion of their day’s work. A coti- p. Ty
tinuance of labour in such an atmodphere ‘must have an injurious = -
effect on the constitution of the miner, and maké him more
susceptible to the effects of the cold'draughts i othes partsiof
the mine or at the surface, Indeed,as hds been remarked, the
medical gentlemen ascribe much of the sickness' which théy foard
amongst the miners fo- the effect of ' exposure to cold when'tlie
men are exhausted by working “in' warm places, ‘and* especially
where the air is impure, - B0 R L
. The agents have devised various means for' promioting eircula~  Epitome:
tion and conveying fresh' air to' the ends; ‘although’ they tvust P_'s.,f"
principally to natural ventilation by adits and shafts,-which ' thay "
be upcast or downcast, and ‘occasionally without-any ‘perceptible
circulation of air, according to thé state of the weather:: '

" “One of these means is a squaré wooden pipe whichis darried - b.
along the top ‘'of the level, and another is & wooden floor of sollar p.74
hbout six inches from the bottom;:in-or’ urder which:the air
passes. No doubt these means -tiiay to*'some extent answe¥ ‘the
purpose of promoting the circulatioit of aix; but wood is absorbent
and liable to decay, in which"condition ‘it vitiates the airyand if
used as a floor is difficult to keep ait-tight; and apt to’ give way.
Bometimes the fresh air is forced through:a box ér pipe of wood, -
iron’ or zinc by a fan worked by the'iehgine) by water power or Ch
by a boy.- In the latter case ‘the ¢butiniied efforts of the boy -
cannot be relied on, therefore:-the hand:ihachine is'sometimes -
placed near wheré the men are w&kiﬁ«'g,"ivhicli ‘has the advantage ., . -
of enabling them to ' see-that the-boy-does not' neglect his duty. :

In this position the air i drawi’ iiz,;fxénq-\ .distance, but . the
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" Vastnamon, machine is generally fixed some way off, in which case the ‘air 5s
General Obser. 97iven and 1he boy being out of sight is apt to become idle at -
vations. -

Epitome,
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his post.. A careful selection of position for the machine is neces-
sary to insure the distribution of pure air. o :

The water blast® consists -of a yertical tube filled with water.
from the surface, and of a small horizontal pipe at the lower end
through which a jet’escapes, which drives a'stream of air into
a box; the water flows down to lower levels, and the air is
driven through a pipe to the close end or the place required.

The quality of air is that of the air at the place where the jet
eacapes; - the quantity may be estimated from the rate of the
current and the size of the pipe, The apparatus is inexpensive,
and the working cost is that of the power used to lift the water
back to the surface. ' o

Accipents,

We have obtained no evidence of the existence of inflammable
gas in any of the mines, and have only heard of a few instances of
Joss of life by influx of water. But while the men are free from
the fatal effects of carburetted hydrogen, and the catastrophes.
occasioned by sudden influxes of water so destructive in coal
mines, they nevertheless become victims to many accidents which
care and forethought might easily prevent. The injuries which
they sustain are princi%ally'_caua_ed by blasting, by falling from.
the ladders or from one level to another, by falls of the rock and
bursting of boilers. The agents naturally endeavour to shift from
jhemselyes the responsibility of these injuries, by attributing them
to }h‘é‘,xéékléssnes's of the men.” ', The miners are unquestionably’
in_many’ instances guilty of ‘disobedience of orders, negligence,
and imprudence ; but they are not always so culpable as the agents

are apt ta represent themto bes * - ;

. Blasting.—In blasting the rock "explosions which cause loss of
sight, fracturé of limbs and sometimes death frequently occur.
‘These arise from sparks elicited by the use of iron implements in
tamping or ramming in "the powder, from improper tamping
material and the very reprehensible practice of picking out holes
charged with powder which has failed to ignite. ~The miners also
expose themselves to great ‘danger from rushing in too soon to
ascertain the cause of delay should the charge hang fire.

" Falling away from ladders-—The footways or ladders are often
constructed in the drawing shafts and the pumping shafts. 'When
not properly bratticed or’. partitioned off, this mode of ascent and

‘descent is necessarily dangerous.  The' wooden staves are apt to

decay before it s observed, and ‘the serious consequence of a
‘vacant space or of a étaye";bgea!(lxng while the miner 1s ascending
or descending is obvious, Il;oﬂ staves’ become worn and conse-
quently sharp, and whgn_"}ﬁt or greasy or, as occasionally happens
near the surface, frozén, are apt ‘to cause fatal accidents, although,
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were the footways properly protected by sollars and brattice work, Comxwarz,
a fractured limb would be the extent of the injury to be appre. , .~

. . L e . Accidents,
hended from falling away. The staves are generally ten inches Epitome; -
apart, though the distance of twelve inches is still maintained in En &, p.
some mines, causing an extra strain on the muscles, The miner _App. B

has frequently to bring up his tools with him in order to take VIL p- 205,

. i , . . . .-, Tpitome,
them to the smith’s shop, and on these occasions any imperfection’ ~B.a.
of the Jadders is particularly dangerous, a ‘;73023:‘;.

Falling from one level to another—It frequently happens that the Ba -
_winzes for the purpose of ventilation or the shoots for throwing’ - * 0.

down the stuff which communicate from one level to another are p. 21,

left uncovered, unprotected or carelessly bridged over, or if _Arp. B.

covered over are not subject to constant inspection, Serious acci-. %{'}f‘ﬁ?‘ :

dents have arisen in consequence. ' : T

Falls of the rock—Injuries resulting from falls of rock are of A‘{}’I'[B’

frequent occurrence in some mines, In those localities, where the  p, 297.

" rock or lode is of a friable or incoherent character and conse- Epitome:
?uenﬂIy liable to slips and fulls, extra vigilance is necessarily called _935‘03:

or., It often happens that the men to save labour, and the agents  “p. 26..
to save cost, omit to put np the proper supports. . T 9606,

Fall of stuff.—Casualties repeatedly occur from. the fall of stuff. £ 4.
out of the kibble in its vibration from side to side, of from the Ee. .
fall of the kibble itself from the chain breaking. " In some mines . ..
thege are to a considerable extent obviated by the adoption of 3635,
skips with wire ropes and guide rods which prevent oscillation. " P- 22.

- Bursting of boilers—Imperfect boilers are too often purchased g ;.
for the use of a mine on-its first being started, and the ,conse=
quences, as might be expected, are frequent accidents. ' 'Ah‘pth‘e’;_
cause of boiler explosions ,arise's!‘froﬁi" the’ chemical character’o
the water, which in some cases rapidly corrodes thé ifpit ind idt E i
others forms’ deposita; and a’third’cause is the omission”of ‘4 14563,
second safety valve and of water gauges, ‘which necessary instri™  p.sa.
ments we have found only in rare jpstances, engineers depending :
entirely on the cocks to ascertgi‘x;;'tlilé.f(iﬁantity'ofl' ‘water in the
boiler.  Further, it is the exception where  the hoilers are "pe‘_riqd.
ically and thoroughly cleaned anﬂ{exénﬁxféd; P el

_The men in chargeof __the“{épgixi’”’zgi-e"‘général1y ‘thosé” who:
from ill-health or injury are_incapacitated from working- uader-
ground, and not being trained engineers stand especially id need
of a water gauge or an index. fo,dray, their attention when ‘the
water in the boilers is getting low, """ =, 0 L

» L >":‘ ..A‘ ‘t. X -
Abandoned shafis—Accidents grise mot ‘only to the minersbut g,

to the public from the very reprehensible practice of leaving
abandoned shafts open and unprotected at the sirface. =~ 77

From the 1st of March to- the 7th'day of May 1863 no léss
than seven fatal accidents '(}c&urtéd"fﬁ:tbe ‘mines in Cornwall (in-
cluding the very. serious one, IzjﬁBﬁt‘ajI{a’c‘k)’, occasioning in all ..
a loss of sixteen lives. We deemed 'Et “our -duty to make special App. B
inquiries regarding these’, accidents, and’ Mr. Wylie’s report L
thereon is given in the Ayéquig{?t}iﬂ;@e’mﬁ?finf"'hi"h coroners’

EYORER
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inquests are conducted seems to us very -unsatisfactory, inasmuch *
a8 the inquiry is limited to determine whether the death was
accidental or not without any reference .to' the cause of the
accident from: which it resulted. : : :

GENERAL OBSERVATIONS.

Changing Houses.—These buildings are often far from the
footway shafts and are low and ill adapted to their purpose; the
light and ventilation are obtained from. unglazed openings
provided only with wooden shutters, whereby thorough draughts
are created that are highly dangerous to the health of. the
miners just returned in a state of perspiration from the laborious
ascent of the ladders, The men. very frequently. change in -
‘“the dry,” (a place where they leave their clothes to be dried
by means of a heated tube,) the atmosphere of which -is often
most impure, loaded with dust and vapour. In the absence of
proper places for the purpose the men often run the. risk of
injury to their health by washing in the open: air exposed to the
inclemency of the weather, and are frequently driven to- the
dangerous practice of resorting to the boiler house in order to
change and dry their clothes, We had the satisfaction of
inspecting some changing houses, with ¢ drys* attached, put up
at an expense of not more than 1007, well lighted and ventilated’
and supplied with warm water, but we regret to say that such
were rare. . . .

We have reason to believe that the agents and managers of
mines are by no means insensible to many. of the defects referred.
to, and that, as .a body they are anxious to promote the safety
and comfort of the men placed under their control. With regard:
to established and well-managed mines, conducted with a view to-
the legitimate development of the mineral property, the pro-
prietors will generally act upon any recommendations made by
the agents having for their .object the health and safety of the
miners; but there are many mines of a more speculative character,
in which any outlay beyond what is absolutely necessary is
avoided, as tending to diminish the dividends, and consequently
to depress the price of the shares in the market. : :

It is probable that.in the latter the agents are deterred from
suggesting evident improvements, which to them. may appear ta-
be highly desirable, from the fear of being considered extravagant
and thus incurring the risk of losing their situations. -

.. Wages.—It is somewhat difficult to give a correct statement
of the earnings: of the men,. in, consequence of the speculative.
nature .of their work, Miners. are divided .into tributors and
tutwork men. They work in * pares ™ or companies of from two-
to.eight men, and for eight hours at a time. The tributer's
earnings are regulated, not -only. by the amount and quality
of the ore brought to the syrface, but by its market value at the
time it is sold to the smelters. : Instances are quoted of 100L or.
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more being realised in a month, and of tributérs becoming owners Comxvwiry,
of land and cottages ; but the increased intelligence of the mine Gener%b o
agents and their ability in judging of the quality of a' lode yagigns
- 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 alode turn out poorer
than expected, a tributer will work for weeks and perhaps
months without earning anything. In most instances he is then
allowed from five to ten shillings a week for what is called
“gubsist,” the sum thus paid standing as a debt against his
future gains; consequently there are timeés 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  Epitome.
ground after the time of setting affects their earnings; these'are G.a.
stated on an average taken -from several -mines to vary from
3L to 8L 10s. per ‘month. 'T'he wages are frequently only paid 2
once a month, with a month’s wages kept in hand. On a man . Ge
first coming to work in many mines he réceives 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 G.f
necessaries of life, The payment of wages being in some instances.
partly in notes for which change can only be procured in public Ge

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. = G-9- .
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- . Epitome..
all cases charges for clubs and doctors, for candles'and powder; Ld. .-
and for the wear and tear and sharpening of tools; besides in some 90‘;3'19&8. 0
mines other items of smaller-amount, An extra charge beyond: @. 9o1s. -
cost price for candles, powder and materials, the purchase: of - p. 95
which at the mines is obligatory on' the nien, is deemed necessary-  App. B.
to prevent their wasting or selling them.. A table showing the XL .
amount of candles and powder consumed in a number -of mines
and the profit thereon will be found in the’ Appendix.. SR
Candles,—These are in many instances of a very 'inferior Candles.
quality, and, a¢s will be seen by the report of Dr. Taylor, add’ N
materially to the impurity of the ait while in process of combus~  Fpitome.
tion. An idea prevails  in' Cornwall that it"i¢ necessary to have'  C. y
candles with wicks of mixed cotton’‘and flax for the purpose of 1;56(;_
blowing them in‘ when' accidentally extinguished,’ though such-
wicks give out more smoke thali estton wicks:-'We, however; - HI“ ;
ascertained during our inspéction intthe sibrth' tHat ~cotton wicks'
will blow in equally well, if the candles are made of the Best tallow.

-App. B.
X1I.
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Comxwart. comfortable place is provided, to which the women resort for
" Epttome, their meals and where an attendant sees to the fire and provides
" O hot water At others the accommodation for this purpose is in- -
App.B. ~ sufficient, while in the majority none at all is provided. Where |
i the comforts of those employed are attended to, the women and
_ B27 children work under cover of wooden sheds with glass let into
Epgome. the roof, but in many, even of the large mines, they are needlessly’
= Appt p. ¢exposed to the inclemency. of the weather. Young children are
VIL employed at the work of picking the ore, and this empleyment
p-297.  when ‘carried on under cover, is not found to be prejudicial to
p.I'e their health. :

DEVONSHIRE.

VIL The mineral products of Devonshire are much the same as-

P-813.  thoge of Cornwall. The principal mining districts are Tavistock;
Dartmoor, Ashburton, and Bovey Tracey. The Devon Grea;
Consols is the largest and richest copper mine in Great Britain :
and its remarkable success has occasioned the opening of many
other mines in the district. = :

Access and ' Access AND VENTILATION.

Ventilation. : : . ‘
. Epitome. ‘The system of working .the mines in Devonshire is, for the
C. li.807. most part, the same as that pursued in Cornwall ; oécasionally
12',3776. however, the levels are driven to a greater distance from a winzé
19136,  or shaft without proper attention being paid to the adequate ven-
“p-48 - tilation of the ends. » :
Ladders are the only mode of ascent and descent in use in this
district; but the adoption of a man-engine was in contemplation
at the Devon Great Consols mine. _
'During the interval between our first and second visits to this

mine many improvements had been carried out for the accom-

modation of the workers at the surface. .
Health. k HEeALTH. .
A’}‘}‘.’B' The miners in this district, examined by Mr. Bankart in the
- autumn of 1862, were found to be subject to diseases similar in

all respects to those which prevail among the miners in Cornwall,
and traceable to the same causes. = *

z:v;e::.l Obser. GENERAL OBSERVATIONS,

ions. : . - .

Epitome, Changing Houses—The mines in the neighbourhood of Dart-
F. moor and Ashburton have not been worked so extensively as in.

other districts. Among those visited by us was one recently
opened, where great attention has been paid to the ladderway and
works underground; but here and at other mines in the district
commodious changing houses (or, improvements in them where
such houses exist) are required.,
-I‘i,f‘,'fg_" . Clubs and Doctors.—The subscriptions to the clubs are on the
- same scale as in Cornwall 3. the selection. of the mine doctor ig in
some cases left to the men, and the plan works well.
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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 ®ations,
there is a deficiency of house accommodation. R

LEAD MINES of YORKSHIRE and the NORTHERN . yosxsums
, COUNTIES. L A

NORTHEERN .
. " : . CouxTies.
As’ much of the evidence with respect to :the health.of ther  ——

miners has reference to the nature of the rock in which the work- -
ing operations are conducted, a few remarks on.the .geological
structure of the district may render the evidence more intelligible.’
The lodes of lead ore in this (as also it the Alston Moor) district
are generally found in the great group of strata designated by
geologists as the carboniferous or mountain limestone formation.
In tracing this formation from south to morth, many modifications-
are found, both in the lithological structure and in the arrange-
ment of the component strata. Professor Phillips says ¢ the most-
general character of the lower limestone series,” that of the south,
* js 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 fiom 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 Yorkshire limestoné 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 thé 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 demarcation,
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 racks. '

- The whole area occupied by the mines has been subjected to much
.disturbance at various. periods. sigce the deposition of the strata.
Without entering upon the question of ,the mode of deposition of
metalliferous veins, it may be assumed that they occupy 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-
located and thrown wide of their original bearings. Besides the’
fissures filled by metalliferous and other mineral deposits, there
are many which remain.void.; The ilatter in- some .cases: play an
important part in the economy. of a ‘mine by carrying currents of -
fresh air from above and abstradting -the drainage water below,
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Yorksmmn, While in_others they become sources of annoyance, sometimes of
Nom o danger, by allowing water. or injurious gases to' accumulate
Coostes, Until accidently tapped by the miners. =~ o T

— The lead mines of the North of Yorkshire are situated for the
General Obser- most part in the higher districts of the three valleys, Swaledale, -

vations. Yoredale, and Wharfedale, which convey the drainage of the

© country from the bigh range of the Penine Hills to the River

. Ouse. The tributory streams in the higher parts of this area are
very numerous, and commonly run in deep valleys or gorges,
cutting through and so exposing the several strata occurring in
their course. This configuration of the surface affords peculiar-
facilities for carrying on mining operations, and consequently it -
is on these streams that the.lead mines are for the most part
situated. The deep valleys ramifying through the hills offer

o frequent opportunities for driving adit levels at various elevations; -

Epitome. - by which mode of access all subsequent operations are carried on
B%. . at a comparatively small expense. An adit level judiciously
placed facilitates the drainage and ventilation of the mine; 1t
also affords an easy access for the miners, and egress for the ore
and refuse by means of waggons running on a tramroad, and
propelled either by men or horses, thus saving the labour and-
expense of raising the products by either steam or water-power.
In addition to these advantages the ore is delivered on the banks
of a stream, the most convenient place for preparing it for the
smelting house § and, should water power be required for driving-
the crushing - mills or other machinery, it can ordinarily be
obtained from the higher course of the stream; consequently

steam power is seldom required and rarely used in this district.
-, The surface of the country in the immediate vicinity of the-
mines js for the most part wild ‘moorland, and the miners reside
. in small villages lower down 'the valleys and have to walk from
M™, two to four miles to and from the mine. In some districts small
parcels of. land are attached, to 'the miners’ cottages, enabling
them to keep one or two cows; and affording them healthful em-
ployment in the open air, which, combined with the fresh air they.
breath in walking to and from'their work, to some extent counter-
acty the injurious effects .of ‘previous exposure to the vitiated
atmosphere of the mines. .~ . .

Healthef ' . 7~ Heatra o# MINERs. .

Mm’:;, Dr. Peacock, at the request of the Chairman, visted Alston,

App.B. Nenthead, Allenhead, Weardale, and Middleton in Teesdale, and

L éxamined 25 men who were suffering from different forms of
disease, and 225 who were at work in various mines. His report

will be found in the Appendix. ,

-, By far the largest number of cases of disease which fell under

his notice were cases of mineys: asthma. ‘ o y
. He says that there is a; striking uniformity in' the causes to
which the miners attribute the impairment of their health; these

are bad. air, powder veels and stowps; 2o L. . L
. They say, with regard to bad air, that, notwithstanding great
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:mprovements have of late years been ‘effected in the state’ ‘of
the mines, some of the workings are still very defective,

o Powder reek ” also, they thmk, frequently renders the air of
the mines very injurious,

Yo ORESETil
AND
‘NORTHERN
Comu-ms

With regard to the “stour ” or dust of the  mines, it is ofteq H'alﬂwf

blamed by them as a ¢ause of indisposition, and some say that the -
““gtour” is worse than anything else. Dr Peacock ‘thinks that

iners..

in this respect these mines are more m_]unous than those of -

Cornwall.

The other causes assigned by the miners as probably affecting
them were, working too hard when they have a good barga.m,
working at night, and af, too early an age.

He did not find the climbing lad,ders blamed by the men as
having been injurious to them. As most of the mines are entéred
by day levels, the men have not usually to climb more than 15
to 30 fathoms, He adds that the mines are not apparently g hot.
8s 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 prbpor-
tion of middle aged and old men among them. :

He considers ‘that the diseases_met w1th among the minérs 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 2 simpler form of
disease than in Cornwall, and less frequently complicated ' by
disorganization of -the lunus. He also found -this affection -in
the North not so commonly combined with_ diseases’ of tbe heart
as in Cornwall. ;

He doel not think that the mqr sans?'actoxv samtary condmon
‘of the miners in this dlsmcfz can, ie aseribed to' thé mn’xé& 'be’l’nE
' generally in a better state'as 10 yentﬂauon and’ freex‘ from."ého Z

damp.”  Indeed he thmks that’ frfle reports of “the ‘mén indicat
a worse condition of certam parts of‘ ihe mmes m tf]e Nfrth th{m
in Cornwall. P e s
He considers the cxrcumstancgs “which*aré 1o al mﬂuenilal
in favourably affecting the sanitary’ sta‘te of the men work‘m«r’ 2.1
these mines to be the comparatively short penods 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 workmgs a.nd the lenvth of time
during which they are left, fiee." - fh :

R R AR DR [ TR CA AN
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Vital Statistics.

- From a retarn’ prepared ‘o buM;equest by thexReglstrar ‘

General and printed in the Appendixit: appears ‘that; ‘s has-

been shown to be the case'in Cornwallj o also: ir these northern
districts, the rates of mortality ia?é fq{mh higher among the- mining

than among. the non—mmmg settion 'ofthe “male populatlon.. L
cevo inar o bed ot ey i e o
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- Yomsmmnn - The  districts” comprised. in thé return are the lead-mining

AND
NORTHERN

Vital Statistics.
For names of

districts of Northumberland, Durham, Cumberland, Westmore- .
‘Counmizs. Jand, Yorkshire, and Lancashire. ’
of miners and of course the numbers of deaths of miners, in some
of these counties, were too' small, taken separately, to justify any

But inasmuch as- the numbers

districts ana d€ductions with regard to the comparative. health of the mining
sub-districts  and non-mining sections of the population, we shall only quote from

included in the the return the death rates as

return see

computed from the aggregate num- -

App.B.  bers of males and of deaths of males of the two classes respectively,
Ix, in all the lead-mining districts.of the six counties takén 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 caleulated for the three years 1860-62

_ Inclusive ; these years baving. been selected because the last

census was taken in 1861, the middle year of the term, which

renders the calculations 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
15 up to that of 75 years.

periods of life from the age of

AvERAGE ANNUAL Nuueer of DeaTas per 1,000 Miners, and per
- 1,000 Males exclusive of Miners, from ArLL Causes, during the
- three years 1860-62 inclusive. '

Ages. Metal Miners, Ma‘l);snﬁlc:;s'we .
Between 15 and 25 years - - -9-53 . 7-87
. 25, 85 , - 12-38 9-19
e 35, 45 -] 1764 10-13
C, 45, 55, - 3311 16-18
w35, 65 -1 7834 29-38
R SV 7 S .| 12782 66°10

.- 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 :t0: 100, then the rate among miners
between the ages of 15 and 25.years would be 126; between 25
and 35 years, 1355 between .85: and 45 years, 174; between 45

and 55 years, 205 ; between.55 and 65.y
- 65 and 75 years, 193. .
. From the return prepare
appears that this exces

[EEIAR S 1130 A5 RN ¥4

ears, 267 ; and between

¢ by the Registrar General it al§o

8. of . mortality among miners is mainly due

. L
VIS Y S 1213 SERNOV]
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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 armual
rates of mortality per 1,000 miners, and per 1,000 males exclusive
of miners, from pulmonary diseases, for the several successive
periods of life from the age of 15 up to that of 75 years.

Averace ANNUAL NoMBER of DEATES 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. | Mﬂ;mxn::?“e-
Between 15 and 25 years - .~- 3-40 3-97
w25, .35, - 640 . | 515
. 85 , 45 - 11:76 , '3-52
w45, 55 - 23:18 .5l
' 85 ,, 65 , - 41-47 722
w 65, 715, - 53-69 17-44

YoRksmIRR
4ND: ©
NoRTHERN
CouNTIES:

—

Vital Statistics.

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 85 years 124,

between 85 and 45 years 334, between 45 and 55 years 445, be-
tween 55 and 65 years 574, and between 65 and.75 years 808,

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, ibut also -that this excess of

mortality doea not begin until after the age of 25 years, when'the
unwholesome conditions contingent on-working in' the mines have
bhad sufficient time to exercise a sexsible'influence on the health of
the mijners. 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 mot usually put-to
labour in the mines. On the :other: hand, the  much  larger:-dis¢
trepancy between the rates of mortality among miners and among
other males from. pulmonary:disedses, as ! compared with ' that
between the respective ratesiiofi'mortality from' all -causes, is
undoubtedly due ‘to the fact thati€xposure to the peculiar cons
ditions attendant on their occupation causes'many miners to die
of pulmonary diseases who in differpnt 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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the general rate of mortality,-althcugh, as has been seen, it does
So to a very large extent. o .

Access aND EGrEss. -

The lead mines in this part of the country are usually entered
by levels, ladders or stemples, but,” the depth being much less
than in the Cornish mines, the fatigue of climbing js not so great,
and the men, reaching the surface in aless exhausted and heated
state, are not so liable to suffer from exposure to cold. The .
general mode of communication from one level to another is
by stémples; these consist of pieces of wood two or three inches
in- diameter, placed across the rise and fixed in the rock about
3 ft. 6 in, apart in width and 2 ft. 6 in. apart in height.

VENTILATION.

Samples' of the air of mines in ‘the north' of England were
analysed by Dr. Smith, in 110 instances, and the air was found
to be— : .. ‘
_ pure or nearly so in 14 or 1272 per cent.

decidedly impure in 27 or 24-54  ,,
and extremely bag in 69or62-72 ”

The samples in which it was. more or less decidedly .defective
being thus 96 or §7-26 per cent. of the whole of those analysed,
a proportion very closely corresponding with that which was
found to obtain in the mines in Devon and Cornwall. In these
mines the amount of oxygen was, in  one instance, as low as
1827 per cent, and the carboni¢ acid amounted in another to
2°26 per cent. ‘ )

- Dr. Bernay’s report contains 8 statement of the results of the
analysis bf 29 samples of air received from mines in the North

-of ‘England, From this it will be séen that the amount of

carbonic acid varied in different mines and at different periods, -
from 00447, a proportion nearly that of pure air, to the excessive
amount of 2-288 per cent. It will further be observed that mot

less than eight samples of air.were analysed in which. the propor-

tion of carbonic acid exceeded 1 per cent. He remarks that he

‘was not prepared to meet with such large proportions of carhonic

acid in the air of any mines, and considered an atmosphere above
ground bad which contained three times the normal quantity:
(0035 x 0-105) ; and with reference to the specimens from one
mine, he pronounces it to be almost incredible that men can exist

‘in such an atmosphere, much less follow their employment for

any lengthened period. This large amount of carbonic acid is
partly due to the breathing of the men and the combustion of the
candles, but it seems also: to be given off from the strata in which
the levels and shafts are! driven: - The dust from boring and
blasting, and the products-of ‘the ‘explosion of gunpowder, still
further deteriorate :the atmosphefe. - Altogether, the. air which
is breathed by the miners in some parts of these mines must be
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extremely unwholesome, and very fully explains the prevalence Yozxsmrn

of disease among the miners. s e Nomrarn

The fatal effects of breathing an impure atmosphere are how- " Covnries.

ever clearly evident, notwithstanding: these ‘mines. are. ;for the Ventilation. -

most part comparatively shallow and are usually entered by e’;’;’;ﬁfﬂ;
. c=

means of adit levels.

ACCIDENTS. " Aceidents.

. . ) Eo. .

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

Falling away from Ladders and Stemples~—Accidgnts occa-  E%.¢%
sionally occur either from the stemples giving way, or from the - -
men losing their hold. Men accnstomed 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. i ’

Falls of the Rock.— Accidents from this cause are common here, E“'i"
perhaps more so than in Cornwall, owing to the incoherent cha- '
racter of the rock. ) ' _

Faoll 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 s_haf,'t‘,iewirq ‘ropes and J‘glgid‘e X
are commonly madeuseof.. -~ 7~ L

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:'im: these  E.am
districts as well as in Devon and Cornwall, ©* =7 ©i0: s
o R R L N N L I TR A LELY BT S . L
.. " GENERAL OBSERYATIONS:; =i . o fivis General Obser-

Changing Houses.—There afé few’ chaniging lionses for the men.  App.B.
Those who live near exioiigh gé hoime Yo ¢hangé, > Those who'live  VIL p. 207
at a distance changé in the “ miirle shops or barrack rodms™where T,
they sleep. These are often much’ too”-small for the nimber of Me,
men who occasionally océupy’thiemy*and “are! generally il ven-
tilated. - T Tlapeyotar sl Yo 8 0 T T

Candles—These are_ for 1hémm3’sé art’ of superior ' quality to I
those in common use in the South. i;!l t some mines the company
manufacture their own candles ata cost of from 8d, to 6d. per lbg

Clubs.—These for “ visible hurtg”, are, not so general in the K=,
North as in the South; but in,somg instances the men belong to
benefit clubs. We found. two sembracing, cases of sickness. and w?ggf-'
accidents, which _a,ppeax:ed“t‘o*usA,;gjbgﬁlvwgll,qonducted. T 2 .

Cestyng SOI0E G i R
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- Doctors—~The system of medical attendance varies consider«
ably in different districts. In several .instances the miners elect
the doctor; in others, each miner selects his own medical atten-
dant, who is then paid out of the club money ; while in some,
medical attendance is provided by the proprietors without any
charge to the men. E

Food.—~This is of a more wholesome character than that in use
in the South. The men are not unfrequently small farmers, with
gardens attached to their cottages, and ground for the keep of .a
cow, which enables them to obtain milk, which they take under-
ground. Dr. Peacock in his report refers to the advantage which
accrues to the miners from their being employed while at the

surface at, some out-of-door occupation, as tending very materially

to protect them from the operation of the injurious influences to
which they are subjected when underground.

Cotiages.—The cottages in the open country are healthy, but
the villages are often greatly deficient in sanitary regulations, -

- Children.—These are not employed to so great an extent at the
mines, and do not go underground at so early an age, as in the
South.

.

WALES and SHROPSHIRE.

The principal mines in Wales are in the counties of Denbigh
and Flint in - the North, and Montgomery and Cardigan in the
South, In addition 1o these are the Parys and Mona mines
in Anglesea, ‘and the' Gold Mines in the neighbourhood of
Dolgelly.: . ’ : - - o "

The rock which prevails in the lead districts of Flintshire and
Denbighshire is much the same as that in the metalliferous por-
tions of Cumberland and.the North, namely, the mountain or
carboniferous limestone,. alternating with beds .of chert and
shale, the latter occasionally emitting carbonic acid gas.

‘Small setts, called Poor Men’s ventures, are occasionally granted
to individuals, especially in Flintshire. These adventurers work
the mines themselves, in many instances after leaving their work
at the larger mines, thus prolonging the hours of their under-
ground labour. Having no capital to spend in properly opening
up the mines, the men suffer all the evils arising from imperfect
ventilation and from the want of the other provisions necessary to
ensure health and safety. R . o

The mines in these districts are entered by ladders, to which
mode of access we have already referred.

. . | N .
HEeavta 08 MINERS. _

‘Dr. Peacock visited somé ef the mines in the neighbourhood
of Mold in Flintshire, and states in his report, which is printed in
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the Appendix, that'the general opinion which he- formed of.the Waussaxp
miners was that they were by no means a robust race. . He found Sarorsmzs,
that their health suifers in_the same way as that of the miners in gz o
Cornwall and the North of England, and that the affections under Miners,
which they-labour are referable to the same causes. The old

mines in the district were most of them suspended some years ago,

and those newly opened have not been in operation a sufficient

length of time to test the effect of working in them, whilé most

of the men have been engaged in other pursuits till a compara-

tively recent period. -

VitaL Sraristics, - Vital Statistics,

The returna of mortality relating to North Wales, prepared for  App.E.
us by the Registrar General, have reference only to the district of. ML &IX.
Holywell. ‘The subjoined table shows a very considerable excess »
in the rates of mortality from.all canses among the lead miners,
ag compared with the other section of the male population, during
the three years 186062 inclusive. '

AvVERAGE Muu .Nmmm'z of. Dmins-per 1,000 Tead Miners and
per 1,000 Males exclusive of Lead Miners, from ALL CAUSES,
during the three years 1860-62 inclusive: . S

. o T . Males,
Ages, ' Lead Miners, | exclusive of
Lead Miners.

604 p 46

Between 158nd 25 years - & 0
. 28 4, 85, e s e ls015.720 . 0:100520 -
n 85, 45 , - - - 18-05 1287 .4
”» 45 ” 88 o k4 L4 [N 2574 b 15019 .
»w 85, 65 , - -, - 8519 28-11 . -

» 65, 75 , : - 8696 | 75778

Assuming, as in the previous sections on vital statistics, that the" -
rates of mortality among the males, exclusive of lead-miners, ‘are
represented at each. period of life by 100, then that among 'the '
lead-miners will be represented by ‘81 between the agesof 15
and 25, by 149 between 25 and 85, by 144 between 85 and 45, by
169 between 45 and 55, by 196' between 55 and 65, and by 115 4
between 65.and 75 years, - Pl ST

As ir{ the other metal-mining districts referred to in this ‘report, *
80 also in this district, the excess of mortality among the metal °
miners over that which : prevails: among ‘the ‘other section of the
male population js mainly due te- the excess o deaths from. pul-
monary diseases. . The subjoined table shows the mortality
from these diseases, among ‘thé fwolsections of the. population
respectively, for each .decennial. peripd . of: life from the age of
15 up to 75 years, f i T

EESEERRCE N I9% F53 EAFOTS K RS
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AvErace ANNUAL NuMBER of DEarns per 1,000 Lead Miners and

Smmorsmem. " -5er'31,000 Males exclusive of Lead Miners, from PULMONARY
Vital Statistics. Diseasks, during the three years 1860-62 inclusive :
Males,
Ages. Lead Miners. | exclusive of
Lead Miners.
Between 15 and 25 years - - =« 3-02 3-39
w 25, 85, - < | 419 5-79
S 85 . 45 . = - <] 1062 5-41
» 45 5, 55 - - - 14-71 - 7.08
s 08 , 65 - - - 3532 12-21
Y 65 o5 w - .- <] 4831 16+96

Ventilation.
App. B.
V.

- Again, assuiming the rates of mortality among the male popula-
tion not engaged in lead mining to be represented at each age by
100, then that among the lead miners would be represented by
89 between the ages of 15 and 25, by 72 between 25 and 85, by
196 between 35 and 45, by 208 between 45 and 55, by 289
between 55 and 65, and by 285 between 65 and 75 years.

. ‘The excess of mortality among the lead miners of the Holy-
well district over that which prevails among the other section of”
the male population is thus evidently much less striking than
has been shown to be the case in the Cornish and Northern
metal-mining districts, both as regards the deaths from pulmonary
diseases and those from all causes. Nevertheless, the above
statistics clearly ‘indicate that the Holywell lead miners suffer
from some causes of disease 'and premature death from which the
rest of the male population. are exempt, - Reasoning from
analogy, it is therefore but fair to presume that in this, as in the
other metal mining districts, the excess of mortality among the
miners arises in some way from conditions incident to their
occupation,

VENTILATION.

In this district the ventilation of the mines was shown by the
analyses of samples of air to be more defective than in those
which have been previously named: Of 59 samples, Dr. Smith
found that '

only 8or 5:08 per cent. were pure, or nearly so;
while 11 or 18:64 per cent. .were decidedly impure ;
and ° 45 or 76°27 per cent. were exceedingly bad.

The number of samples in which the air was more or less defective
being thus 56 or 9491 ger cent., & considerably larger proportion
than occurred in any of the mines in Cornwall and Devon and
the North of England. * The proportions of oxygen and of car-
bonic acid were much the same‘hs in the other districts, the lowest
amount of oxygen being 18+60 per cent., and the highest of .car-
bonic acid 2°26 per cent. -1 . s

folasiu
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Fans worked by the hand -are the only artificial means resorted Warss axm
to for supplying air, with one .exception, where in driving a long s‘“ﬂm‘"
level a permanent brattice of brickwork had been in operation Ventilation..
for fifty years, and was being extended with satisfactory results. I;leltom-

A remarkable statement was made by one of .the witnesses. of C'- 19971
the beneficial effect on the circulation of the air produced by C*. 21,209.
driving on a dead level. In one place four men were at work
140 fathoms distant: from the air shaft, without feeling inconve-
nience from deficiency or impurity of the air, and an instance
was related of a mine agent of Llandudno having driven a level -

500 fathoms without any artificial ventilation by working the
floor on a dead level and removing all the refuse as the work
proceeded.

AccipenTs. . : Accidents.

Accidents in blasting are less frequent here than in berllwa.l], E™
owing to the nature of the rock. -

Falling from Ladders—The evidence shows the occurrence of
several accidents from this cause..

Falling from one Level to another.—The same remarks a,pply in  E%f
Wales to this subject as in Cornwall,

Falls of the Rock.—The men are liable to accidents from this
cause here as elsewhere. e

o

Bursting of Boilers.—The danger from this cause is much dimi- ~ E.i"
nished by the precautions adopted, in furnishing the boilers with
two safety valves, water gauges, or signals. -

Abandoned ‘Shafts and Workings. ~~Shafts in great. numbers sre  Ev.a".
left open and unprotected .in many parts, and .are'a source of
serious danger to the public.

An accident, attended” with" the loss of 16 lives, océurred ‘in
1862, occasioned by an tinexpected outburst of water from the

workmvs of an old mine of which there were no plans,” - . E¥ I7.20,642
) ’ . . ‘
GENERAL QBSERVATIONS. L General Obser-

vations. .

C’/zan_qmg Houses—These are fr equently ‘wanting, ‘and ‘even _ App.B.
where they exist proper attention is not paid to’ c]eanlmees, llght VIL p. 329.
and ventilation. The objectionable practice of changing in the Eprope:
boiler house is consequently carriéd on to a great extent.

Clubs,—Accident clubs in. connéan with the .mines are Epli(tgme.
extremely rare. The men, however occasmna]ly subseribe to ’
2 App. B.
sxck-clubs. We found aceident clibs i llL opération’ at’ the imines vix p.sso0. -
. in Anglesea and at the Snaxlbeach mine in Shropshire. o :

Doctors—The men °ubscrxbe as m ‘other mines; but, with very
few exceptions, choose their own! medlca] attendants, the system App. B.
of selection by the adventurers havmtr been abandoned VILp.330.

Cottages.—The mmers in F) lmtshn-e' and Denbwhshlre reside  Bpitome.
for the most part in the immediate vicinity of ‘the _mines, in M

Episome.
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cottages either rented or built by themselves, on plots of land
appropriated from the adjacent common. - Many of them have
land reclaimed from the waste sufficient for the keep of one or two
cows. The men seem to take a pride in their little property, and
are said to keep their houses clean and tidy. Lodging accom-
modation being plentiful, even where the miners do not occupy
their own cottages, overcrowding does not occur. Some of the
cottages "are - however very defectively constructed, badly ven-
tilated and ill drained. -

SOUTH WALES,

The mines in South Wales 8re situated for the most part in
the lower Silurian and Cambrian rocks; the method of working
assimilates to that practised in Cornwall. The access is usually
by ladders, though in some cases by adit levels.

VENTILATION,

It will be seen by Dr. Smith’s report that he analyzed 8 sam-
ples of air removed from mines in this district, and that of the
whole number not one could be regarded as pure or normal, one
only was simply impure, and the remaining 7 were decidedly bad,
results indicating that the ventilation of these mines is more
defective than any of those which have previously been named by
the Commission. The least amount of oxygen contained in any
of the samples was 19-72 per cent., and the largest of carbonic
acid 1°74 per cent. . S :

AccIpENTS.

The causes and nature of accidents are much the same in this
locality as elsewhere, except that boilers are better provided with
safety apparatus.}

GENERAL OBSERVATIONS.

Changing Houses—These are rare, but where they are provided
somé of the miners make use of ‘them, though it was stated by
several witnesses that in consequence of living near to the mines
the men preferred walking home in their underground clothes,

. Cottages—The dwellings of the miners are damp and ill ven-
tilated, with mud floors, fixed windows and roofs not watertight,
There is seldom more than one rgom, and that is generally over-
crowded. . L e _ :
_-Wages.—The nonpayment of wages in some instances, and
irregularity in many, were made subjects of complaint by miners
working in some of the small ‘mines in the district of Aberystwith.
Lists ‘were handed in showing donsiderable arrears due to the

miners. Corren
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, ) CHESHIRE..

CHESWIR

- The rock salt mines of Cheshire are of grent extent. There See Epitome

are six now worked at Northwich, and at a distance of seven
miles there is one at Winsford. "The Marston mine is one of the
largest and is said to occupy an area of 24 statute acres. The
bed of salt in which the workings are now carried on is about
112 yards from the surface and is quarried to a thickness of from
1510 18 feet. Columns of salt, 10 yards square and 25 yards
apart, are left to support the roof. Two shafts, the one constantly
upcast, the other downcast, ventilate the mine very effectually.
‘The mining is undertaken by *driftmasters,” who employ gangs
of rock «getters.” The former receive from the lessees a certain
sum per ton of rock, delivered either at the shaft or on board the.
flats in the river Weaver; the latter are paid according to their
skill. The scale of wages ranges from 2s. 6d. to 3s. 64. per day
of eight hours. The men work from 7 o’clock in the ‘'morning
till 3 o’clock in the afternoon. They are taken up and down the

shaft in the buckets which are used to draw up the salt. The -

salt is quarried by blasting, but the space underground is so
large, and the ventilation so good that no inconvenience is ex-
perienced from the powder smoke. The mines are very dry and
of an equable temperature of about 51° of Fahrenheit at all
seasons of the year.” The underground atmosphere and temper-
ature being both so favourable, the miners are strong and healthy.
The affections to which they are most liable are colds, rheumatism,
and neuralgia, contracted probably by imprudence in exposing

themselves half naked to the draughts of the shaft - when.coming

off work. Accidents from blasting are rare, as there are no
siliceous particles in the rock and the salt itself is used for
- tamping. :

- DERBYSHIRE.

The lead mines in Derbyshire were extensively worked by the
Romans, and from that period till, the present the principal por-
tion of the lead-producing district has been subject to mining
 Customs,” confirmed and cunsolidated by Aects of Parliamgnt.
In the # Customary ” manors pres of lead are worked by any one
.who chooses to search for them, subject to the payment of a por-
tion of the ore obtained, either to the Duchy of Lancaster or to
the proprietor. The existence of these customs has encouraged
.a system of unmethodical workings, conducted by the owners of
‘emall mines, whose profits or éarnings ‘are, of course, subject to

violent fluctuations. . About 20°years ago expensive machinery’

was erected at several places, but the mines proving unproductive
much of it bas been removed. s 1, o v K - :
‘As compared with many :districts ;the workings bave not
generally been deep, 130 fathoms. is] perhaps, the extreme depth
to which they have been carried ;. rot many exceed 100 fathoms,
_and probably but few men .at present are employed below 80

' DERBYSHIRE,
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fathoms, and the greater number at lesser depths. . Access to the
mines is usually by ladders or stemples, though several important
adits still exist. : ’
The rock is for the most part carboniferous limestone.

IronsToNE MiINEs NoT oF THE CoaL MEeasures, Nearn REepcar,
FurNEess ABBEY, AND WHITEHAVEN.

The mines of carbonate of iron in the Cleveland Hills near
Redcar, though recently opened up, are extensively worked.
The entrance is from the day and levels are driven of con-
siderable dimensions; in one of these a.furnace was in operation
at the bottom of the shaft, and with such good effect that the men
were enabled to drive as far as 1830 yards from the day without
inconvenience from powder-smoke.

The mines in the Furness Abbey district are heematite.

The system of working in some of these mines by the removal
of large masses of ore causes the surface of the ground to col-
Japse. The crush thus occasioned is described by ome of the
witnesses as being enormous, so much so that a pit-prop 9 inches
in diameter has been known to be crushed in 24 hours. Still as
the pressure is gradual there is no danger to the miners from a
sudden subsidence. ' ’

Owing to the uncertainty of the currents of air in the shafts,
occasioned by certain states of the atmosphere, the ventilation is
imperfect and is remedied by letting down a fire-pan or cage
filled with burning wood. _

In the mines about Whitehaven hwematite iron is found in

considerable masses, and its removal forms large cavities which

facilitate ventilation.

Dr. Peacock has furnished us with a report upon the condition
of the hematite iron miners in the district of Furness in Lanca-
shire, in which he states that they are a robust race, and as
healthy as other men engaged in equally laborious occupations,
and free from those affections which are so productive of diseases

‘and ‘premature failure of power in the men employed in tin,

copper and lead mines. Their freedom from suffering he ascribes
chiefly to the following circumstances :—
1st. That the mines are better ventilated ;
2d. That the men commence to work undeiground at more
advanced ages, and after they have attained their full
vigour; and o . ;
~ 8dly. That they take more fresh animal food and live altogether
upon a more nutritious diet.

" They earn on an average from 4/ to 4l 15s. a month. The

pay day in some mines has been changed from Saturday to Fri-
day, an alteration which is stated to have had the effect of
checking drunkeuness. ‘ :

We cannot _conclude without acknowledging the very great

~readiness which all parties connected with mines have shown to
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supply the fullest information, and would wish to record our Resorvrions.
thanks to them for the valuable assistance which they have ren- ——
dered in forwarding the work which was undertaken by us. '

From a careful consideration of the evidence herewith sub-
mitted, and of the reports and documents prepared in the course
of the inquiry, and printed in the Appendix, and from the know-
ledge acquired by visiting the districts comprised in the terms of
the Royal Commission, and by inspecting mines. therein, we haye
agreed to the following :

REsoLuTIONS.

1. That there is -a great ezcess of sickness and ‘mortality amongst
metalliferous miners, whick is mainly attributable to the imperfect
ventilation of the mines.

However diverse the opinions of medical men may be as to the
causes of the disease called “ miner’s asthma® or ¢ miner’s con-
sumption,” there is a remarkable comcurrence among all the
writers on the subject in this, that thé hezlth of ‘the miner is
greatly influenced by the quality of the air in 'which he works.
The more extended inquiry instituled by us under the Royal
Commission gives strength, if not certainty, to. this conclusion.
In the coal districts, where, on account of the dangerous gases,
great attention has been given to the proper. ventilation ‘of the
mines, the mortality (accidents excepted) among the miners is - v
‘considerably less than it ia in the metalliferous districts. WVWe Repors, p. 11,
have on this account ‘thought it advisable to make oéurselves. -~
acquainted with the systems of ventilation usually adopted in
coal miues, in the hopes that we might thereby be able to offer
‘some suggestions for improving the ventilation in the metalliferous’
‘mines, The main object to be kept in view in'ventilating 4 miné'
is to conduct a sufficient supply of pure air through ‘the mine in’
‘order to displace the vitiated ‘air where the men ar¢ at work.
Various contrivances have been put in practice for’effecting this,
but they are all applications of two’ principles, propulsion and’
‘extraction ; by the first pure air is ‘forced in, by the second foul
air is drawn out. The power used. may be either natural or
artificial. Natural force acts when columns of air are, in the
.absence of any artificial means, of unequal weight, in which case
the heavier column displaces the lighter, and so causes movement
and change of air. Another natural force acts when the wind
blows in at a level or over a shaft. ' Artificial propulsion is
effected by various applications of 'machinery and other - con-
trivances, such as falling watér, the .water blast or the fan;
artificial ektraction, by suction or by furnace heating. ~The
~most gimple method of ventilation is by natural agencies, directed
and supplemented by engineering skill! Twd or more shafts or
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adits are essential, 50 contrived that one shall be upeast in all

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 heatsof 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 remarks 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 economiecally 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
“apon the inversion or stagnation of the current of air in the shaft.
This evil might be effectually conquered by the maintenance of a
constant upcast shaft, and where natural causes fail, this might be
.effected by an application of furnace heating. Whatever system,
thowever, may hereafter be adopted, it is essentially necessary that
‘atténtion 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, shafts, and
abandoned workings, and to the judicious application of air-tight
doors and brattices so_as to control the direction of the under-
ground currents. R '

2. That several other causes, both- general and local, largely con-
tribute to impair the health of the miner ; namely, exposure to cold
and ‘wely and to sudden’ alternations of -lemperature; wearing wet
clothes ;3 inhalation. of gritty particles ;' and the exertion of climbing

 ladders from great depths.. . .

- Amongst the causes énﬁmei‘éi?&d "by the medical men as tending
to impair the health of the miner, exposure to sudden alternations
of temperature and 10 wet and ¢old is much insisted upon. The



miner is pecoliarly liable to these dangers, either from imprudence Resorvrioss’
on his own part, or from want, of -proper .arrangements on.the m}ﬁ‘;fg;"
. 8
part of his employers. ] ’ ‘ g
Another cause most injurious to the héalth of the miners is
the exertion of climbing ladders continuously from great depths.
The evidence of the medical witnesses and of the miners them-
gelves leaves no doubt on our minds as to the pernicious effects
of severe climbing upon men whose constitutions are, perhaps,
impaired by the conditions under which- they work, and the
severity of the work itself. This evil is occasionally enhanced by
the impure state of the air in the ladder ways, and aggravated by
the indiscretion of the miners themselves, especially the younger
ones, in mounting the ladders with too much haste.
In those mines where the ‘man: éngine -has ‘been in operation
the improvement in-the health of ‘the miners is stated to be
evident. o , L
In most coal mines workmen are conveyed up and down the
shaft in the “cages” This arrangement appears to us to be
expeditious and safe, when due attention is paid to the construc-
tion and supervision of the machinery ; and we think it might be
advantageously introduced in many of the metalliferous mines.
We therefore recommend -

1. THAT EVERY MINE SHOULD BE PROVIDED WITH PROPER
HOUSES CONVENIENTLY SITUATED IN WHICH THE MEN
CAN CHANGE AND DRY THEIR CLOTHES,

2. THAT SURFACE WORK SHOULD, AS FAR AS PRACTICABLE,
BE CARRIED ON UNDER SHELTER, AND THAT SUITABLE
PLACES BHOULD BE PROYVIDED IN WHICH THE WOMEN
AND CHILDREN EMPLOYED AT THE MINES MIGHT, TAKE
THEIR MEALS.. e A Py

3. THAT IN ORDER TO AVOID THE EVILS CONSEQUEST ON
CLIMBING LADDERS, MECHANICAL MEANS SHOULD Bl
PROVIDED TO CONVEY THE MEN TO .AND FROM THE
SURFACE WHEN THE MINES ARE OF GREAT DEPTH.

3. That accidents are of frequent occurrence in metalliferous mines ;
and that they principally result from miners folling from ladders and
stemples, or from one level to another ; from falls of the rack.or stuff's
from want of caution in blasting ; from defective gear and imperfect
supervision of machinery ; from sudden irruptions of water or foul
airy and from the bursting of boilers. .~ -~ = - ER.

v
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To obviate as far as possible. the .various accidents to. which
miners are exposed, we recommend,— : :

1. THAT NO LADDERWAY SHOULD. BE ALLOWED IN A DRAW-
ING SHAFT WITHOUT THE SHAFT BEING PROPEELY
DIVIDED OR BRATTICED OFF,FROM THE FOOTWAY, AND

" THAT-'EFFICIENT ° §OLLARS ' SHOULD BE FIXED AT

s . 2 eh € Tioe e o .
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1 . MODERATE DISTANCES IN ALL FOOTWAYS, WHETHER
\ THE ASCENT OR DESCENT BE BY LADDERS OR STEMPLES,

2, THAT SHAFTS; WINZES, SUMPS, AND SHOOTS SHOULD BE
MORE CAREFULLY GUARDED.

3. THAT MORE STRINGENT RULES SHOULD BE ENFORCED IN
"REGARD TO BLASTING, WITH A VIEW TO PREVENTING
ACCIDENTS, AND THAT BRONZE TAMPING RODS AND

- PRICKERS SHOULD BE SUPPLIED TO THE MEN:

4. THAT THE PERSONS HAVING CHARGE OF THE FOOTWAYS
- AND OTHER WORKS UNDERGROUND SHOULD DAILY
ENTER IN A BOOK A REPORT OF THEIR CONDITION TO
THE AGENT OR CAPTAIN OF THE MINE, WHICH SHOULD

BE PRODUCED IN CASE OF INQUIRY. ‘

5. THAT THE BOILERS AND OTHER MACHINERY SHOULD BE
PERIODICALLY EXAMINED BY THE MINE ENGINEER, AND
THAT A MONTHLY REPORT THEREON SHOULD BE GIVEN
IN TO THE CAPTAIN OR AGENT, TO BE PRODUCED BY
HIM SHOULD OCCASION REQUIRE.

6. THAT THE MEN SHOULD NOT BE ALLOWED TO CHANGE IN
THE BOILER HOUSE, WHICH NONE BUT THOSE IN CHARGE
SHOULD BE PERMITTED TO ENTER.

%. THAT ALL BOILERS SHOULD BE PROVIDED WITH TWO
SAFETY VALVES AND A WATER GAUGE OR A STEAM
WHISTLE. .

8. THAT PLANS AND WORKING SECTIONS OF ALL MINES ON-
THEIR BEING ABANDONED SHOULD BE DEPOSITED: AT
THE OFFICE OF THE CLERK OF THE PEACE FOR THE
CouUNTY, AND AT THE (ROVERNMENT MiNiNG RECORD
OFFICE IN JERMYN STREET, FOR REFERENCE IN CASE
OF WORKING BEING RESUMED, OR NEW MINES OPENED
UP IN THE IMMEDIATE VICINITY.

4. That abandoned shafts, and old workings unprotected at the
surface, are a cause of serious danger, not only to the miner, but to the
publie.

The accidents consequent upon the practice of leaving aban-
doned shafts and workings insufficiently guarded or wholly~

‘unprotected, are so numerous that we think it very desirable,—

THAT AN EFFICIENT AND EASILY AVAILABLE LEGAL
REMEDY SHOULD BE PROVIDED IN ORDER TO GUARD
THE PUBLIC FROM THIS PROLIFIC SOURCE OF DANGER.

5. That the employment of boys underground at an early age con-

. tributes to produce disease and premature death.

We therefore think it desjrable,—
THAT, AS A GENERAL RULE, NO 'BOYS UNDEE THE AGE
OF 14 YEARS SHOULD WORK BELOW THE SURFACE.
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6. The system of mine clubs as at present in general operatwn is REsoruTions

AND REcon-
unmdh.«_r{actory, as not providing for cases -of sickness as well as g MENDATIONS,
accident,

We therefore suggest,—

THE ADOPTION OF SUCH A SYSTEM OF MINE CLUBS AS
WOULD AFFORD THE MEN SUFFICIENT MAINTENANCE
DURING SICKNESS, AS WELL AS WHILE SUFFERING FROM
THE EFFECTS OF ACCIDENT.

All which we humbly submit to Your Majesty’s most gracious.
consideration, '

As witness our hands, this 4th day of July 1864,

.

KINNAIRD.

P. M. GREY EGERTON.
NICHOLAS KENDAL.

F. LEVESON GOWER.
JOHN ST. AUBYN.

R. DAVEY, .

E. HEADLAM GREENHOW.
P. H. HOLLAND.

. . CamrBELL,
Secretary.



