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NOTES ON LONDON MAIN DRAINAGE.

that had to be provided for in the Fleet Diteh, in addition to the
sewage Jet into it on both sides. This was a question which was
considered now, but was not. thonght of years ago.  Regavding thoe
difieulties of dealing with rainfall he instanced Indin, where twelve
inches of rain had been known to fall in twenty-four hours, and
ointed 1o the enormous volumes which at times fell in Australing
hmv could such great volumes of water bo dealt with in sewers?
With regard o India, he would prefer 1o confine himseil to dealing
with the waste waler from houses, Turning to the question of
sewage, he said it contained all the ingredients from o davge populas
tion, and was undoubiedly vieh in manurial chavacter. Al chemienls
that were used, in his opinion, polluted the sewage, and clarified
sewage became stinking i spite of the clarilication. M. Crimp
had indicated that the sewage must eventually go to the Tand, und
therefore he thought it u great pity so much money was 1o ho
wasted on the costly barges now in construetion,  He said that
at the mouth of the Thames there was a splendid avea of sand
over which, it turned by conduits, the sewage might be allowed o
run.  Contracts might be made with farmers to take sewage for
irrigation purposes, and ho thought that if it could be obtained,
farmers would pay a good price for it.  In his opinion statesmen had
made a great mistake when they took the dues oft coal and wine, a8
cond had not leen made any cheaper, and poor people had nof
consumed wine, and the dues might now have paid for the necessary
outfall sewage works.

My, Saxte Crane (London County Council) said, in reply to the
discussion, that his task was a light one, beeause Mr, Rhodes had
answered many of the questions.  With regard to the storm-overflows
at 0ld Ford, these were placed upen a navigable eanal, with a very
slight current, and the effect was to convert the canal into a settling
tank when the overflows were in operation.  The arrangement. was
therefore not a good one. OF course the pumping down af- Abbey
Mills only affected the storm-overflows on the low level system, andl
not those at Old Ford. With regard to Col. Jones's remarks, they
had expericneed some trouble in pumping shudge through mains,
some HU0 feet in length, and he thought it would be rather risky to
attempt to pump it as far as Canvey. One speaker had referred o
the Berlin farms, no doubt these were interesting, but so far from
sewage farming being played out in this country, we had at Bivmingham
the sewage of 600,000 persons applied to the land ; at Nottinghan,
213,000 ; at Leicester, 180,000 ; and nearer home, about 80,000 at
Beddington, and 30,000 at Wimbledon, and sewage farms in this
country were constantly being extended. With regard te London,
the question was a very large one, but they had in Essex land that
was unmanured and uncullivated, they had sewage that was unatilized,
they had labour that was unemployed, and if the liquid and the labour
could be employed upon the land without placing a burden upon the
shoulders of the ratepayers, he thought it was a consummation devoutly
to be wished.
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LECTURES ON TIE SANITATION OF
INDUSTRIES AND OCCUPATIONS.

OCCUPA'TTON AND MORTALITY.
By ARTITUR NEWSIIOTME, M.D.Lond,, M.R.C.P.,,D.P.I.
Medical Opicer of Health, Brighton.
RiEap NOVEMBER 2ND, 1893.

ik leeture which T have the honour to give is introductory to
o conrse of six lectures, to be given Dby various specialists,
which, although they cannot, of course, cover the whole range
of the sunitafion of industries and occupations, will, it is hoped,
give n practical insight into some of the more important
problems conneeted with this subject. . _
The importance of the subject.—A moment’s reflection will
show the enormous influence of a man’s occupation on his
health, At teast one-third of each working day is spent under
the conditions implied in this occupation, and it may therefore
he credited with this proportion of the total influence exerted
by the circumstances of life on health. The influence exerted
by occupation is however much greater than this. Conditions
of overcrowding are more deleterions during active work than
when Iying quietly in bhed.  Overerowding implies an atmos-
phere Toaded with the products of yespiration, which are when
re-breathed a fertile source of discase. Dr. E. Smith found
that if the air inspired lying down be represented by unity, the
amount inspired when standing erect is 1-33; when on a
treadmitl, lifting 196 Ibs. through 1920 ft. per hour, 4.40; and
when walking four miles an hour, 5. Not only is more air
inspired during active work, but there is a corresponding
increase in the amount of earbonic acid climinated by the lungs.
Thus during rest 13-11 grains of CO, are expired per minute;
on a treadmill, under the conditions named above, 5768 grains
per minute. If, as in ill-ventilated warehonses and shops, the
carbonic acid resulting from respiration is not quickly got rid of,
the substance of the muscles becomes loaded with earbonie acid
and their activity diminished. For this reason, if for no other,
it would be economical for large employers of labour to provide
an abundant supply of fresh air for their workpeople.
Conditions of overcrowding in insanitary factories and work-
shops are aided by the effects of inhalation of dust and
F
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32 OUCCUPATION AND MORTALITY,

writating or offensive effluvia, ov the absorption iutn.ihe system
of clhiemical poisons, or the effects of undue sfrain or over-
exertion.  These vavious considerations give to the industrial
cide of hyaiene an importance which is secondary to no other,
Past Negleet of Industrial Hyyivnc.——N_ut\\'lthst.mulu}g its
importance it cannot be said that Industrial Hygiene is one
of those “flat and flexible topies which have been beaten on by
every hammer.?  There are scattered papers in the medieal
journals, and in the reports of factory inspectors, and a few
papers contributed to the Royal Statistical and other societies,
and three or four books, of which the most recent and af the
came time {he most aceurate awd exhanstive is Dr, Avlidge’s
Diseases of Occupations. These represent. the whole literature
of the subject in English. French and German hygienists
have expended much more Ilabour on the subject; they have
published claborate statistics which nre very generally defective
or fallacious in one particular ov another; and under the
different conditions ]mlding wood in this country but liftle use
can he made of the data they have collected, .
T.eqislation on Industrial 1lygiene—In saying {hat industrial
hygiene has heen much neglected in the past, the importance
and value of factory aud workshop legislation is not ignored.
A legislature, which, urged on by the pressure of public
opinion, has passed the Factory and Workshop Acts, culmina-
tine with that of 1891, and has devised and arranged so many
chocks and cnrbs on unserupulous masters and careless workmens
which has altogether prohibited the employment of women in
certain industries, and curfailed their hours in others; which
has raised the minimum age of employment of children in
factories and workshiops to cleven years, and insists on a previous
medical examination of all children thus employed 5 which has
by the Shop Tlours' Act of 1891 prohibited the employment of
voung persons under cighteen in shops for a longer period than
oventy-four lours, including meal times, in any one week
and which has by the Alkali Works Regulation Acts, the Coal
and Metalliferons Mines” Regulation Acts, the Merchant Ship-
ping Acts, the Canal Boats’ Acts, &e., regulated other industries
in more or less efficient manner, cannot be said to have adopted
the policy of national sclfishness, which is embodied in {he
theory of laissex-faire. The majority of these enactments are
otill administered by Government Iuspectors. These inspectors
have in the past done work of great importanee to the health
of the community. The principle is however heing gradually
accepted that this work should be delegated as far as possible
to Local Authorities. In the case of bake-houses this has been
already done with good results, and gradual extension of such
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ANTHUR NEWSHOLME, 83

decentralisation is desirable,  If this work is placed move fully
in the hands of Loeal Authoritics, the appointment of inspectors
should be made compulsory on these Authorities, and districts
dould be so combined as to ensure the appointment of skilled
inspectors, with reasonable fixity of tenure of an office, which
like other sanitary work implies interference in the interest of
workers with wealthy proprictors,

What s rather meant, when 1 state that industrial hygience
has heen neglected in the past, is that the opportunities afforded
for investizating and elucidating the influence of various indus-
tries on the health of the workers in them, have not been fully
atilised s and as sound progress in {he prevention of industrial
disenses must vest on medieal and hygienie study of these
disenses, valuable time has been to that extent lost,

Much of this negleet of investigation into industrial diseases
is owing to the difliculties inherent fo such an enquiry.  The
I::ttlmlugi(-:ll material conmeeted with our large hospitals has
Jeen utilised 1o a certain extent.  The medical enquirer has,
however, in investigating 1he relafive prevalence of any disense
in & given oceupation, been beset by overwhelming difliculties.

Statistics of Qeccupations—Correct statistics of any occupa-
tion can only be obtained when the deaths in that occupation
are stated in proportion to the total munber of persons engaged
init. An initial requirement is therefore an aceurate statement
of the number engaged in each oceupation,

Difiicultiesin Classifiying Om,-upations.-—()lus;siﬁ sation is by no
means an easy task. The munber of distinet industries in this
country is cnormous. Most of these industries are sub-divided
with great minufeness, thus further compli ating the task.
Twenty-four orders of occupation are deseribed by the Registrar-
(tencral, which comprise eighty sub-orders or genera. The orders
are grouped into six classes; viz., professional, domestic, com-
mercial, agricultural, industrial, and non-productive. The lines
of demarention between these classes must not be supposed to be
very definite, thougl the classification 1s convenient,

The number engaged in each of these six classes at the
census of 1891 was as follows :—

] Persons. l Males, I Females

Total aged 10 yrs. & upwards. 122,058,857 | 10,691,967 | 11,461,800
Professional Class .......... 926,132 297,749 323,393
Domestie Class ... vuvn....| 1,900,823 140,773} 1,759,005
Commerecial Class oo ........| 1,899,785 1,364,377 35,355
Agricultural & Fishing Class .. 1,336,945 1,284,019 52,026
Industrial Class .. .....e..n.] 7,330,841 5,495,446 1,840,898
Unoceupied Class  .......... 0,154,378 1,708,713 | 7,445,660
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814 OCCUPATION AND MORTALITY.

Whatever classification of occupations is adopted errors must.
occur, largely owing to ambiguity in  the nomenclature of
occupations. . .

A drummer may mean ¢ither a musician ora bincksmith's
hanmerman 3 an engineer may be cither a maker or a driver o
engines; @ collar-maker may be o scamstress or lrness-
maker. In these instances the confusion is only between two
occupations. DBut the same name may apply toa lager number
of diffevent trades.  Cotton, silk, waol, and flax factories alike
have spinners, weavers, &c., and unless some further specilica-
tion is added to these occupations, confusion must  arise.
Similarly, merchants, miners, mechanics, artisans, and .]['l‘)(llll‘('l‘h',
are frequently returned as such without further definition, thus
rendering their classification under special headings imprac-
ticable.

One great source of difficulty is the occurrence in the same
sadividual of double occupations, 'Fhe same person niy be a
farmer and a miller, a Plumlwr and a gas-fitter, or a_clergyman
and u schoolmaster,  The general rules adopted in the census *
are that a constructive or \nechanical handieraft is fuvariably
preferred to a mere shop-keeping 0(-<.:upnliun; and {hat of two
occupations, the appavently more important one 13 to e
selected s or failing any special indication, the oceupation first
named on the census return is to be taken,

Auother great source of difficulty is in the separation of
classes. 1t is often very difficult to separate between masters
and men in any given trade or manufacture, A watchmaker
or tailor may be either a master or journeyman, the health
conditions in the latter ease being probably much more
anfavourable than in the former; and similarly in other eases.

The difficultics in classifving the oceupation returns of the
census, which have been briefly indieated, apply even amore
forcibly to death returns. It is evident, therefore, that it 1is
only in certain clearly recognised and well-defined groups of
occupations that aceun ate ocenpational death-rates can be

deduced.  We must be satisfied, to quote the golden’ rule laid

Jown by Joshua Milue, that “the population enumerated s

preciselj' that which produces the deaths registered,” the greal

desideratum being “to determine the pumber of annual deaths
at each age which takes place among the living at the samne

age.” These rules have been so frequently neglected, that o

large share of the occupational statistics which have heen

published are untrustworthy.
Forroncous Forms of Occupational Statistics,—(1) Much of

= General Report of 1881 census of England and Wales, Vol. IV. pp. 27 & 28,
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ARTHUR NEWSHOLME, 8D

the earlior work on oceupational statistics is invalidated by the
acceptance of the mean ageat death of men employed in different
industrivs as a trustworthy indieation of the relative sulubrity
of these industries. This is evidently fallacious, The mean
age at death is governed by the mean age of the living, and it
1"as much affeeted by the ages at which people enter and leave
any given oceupation, and by the inerease or decrease of employ-
ment, as by its sulubrity or insalubrity.  Mr. Ben Tillett in
1800 stated that the average age at death of workmen was
29—30 vears, of the well-to-do classes 55—60 years, It is
probably quite true that the prospeefs of life of the average
workmen are less fuvourable than those of the average member
of the well-to-do classes s but Mr. Tillett’s statement, founded
as it probably is on the experience of Trades’ Union Socictics
composed largely of young men, by no means proves this.

fn 1888 the Collective Investigation Committee of the
British  Medical Association  reported, as the result of an
claborate inquiry, that of '

192 Total Abstainers the average age at death was 51°22 years,

1529 Habitually Temperato » " G213
077 Caveless Drinkers " . 5067
717 I'ree Drinkers " " a7:59
(03 Habitually Intemperate " " 52:03 ,,

This was seized upon by the brewing interest as proving that
the prospeets of hfe are diminished by total abstinence, while
there was a corresponding fluttering and agitation in the
temperance dovecotes, It is obvious that no valid comparison
is made in the preceding statement between the two groups.
The statement of age of the dying, the age of the living being
ignored, can only mislead, as it did in this instance. It would
be absurd, similarly, to draw any inferences from a comparison
of the mean ages at death of bishops and curates, as men do
not. usually become bishops till they have passed the middle
period of life.  The low mean age at death of dressmakers has
been adduced as a proof of the unhealthy character of their
employment.  Without denying the latter fact, the low mean
age at death of dressmakers is no more a proof of their insani-
tary circumstances than is a low mean age at death among the
pupils in a boarding school.

\Ir. I, S. Neison, in a paper contributed to the Statistical
Society in Janmnary, 1844, showed very clearly the crrors
following on the use of this method by comparing the popula-
tions of the districts of Betlmal Green and St. George's,
Hanover Square. e found that
The number living—- Bethual Green. St. George's, Hanover Square,

Aged 2325, was.. 897 of total, 142 ¢/, of total population.
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86 OCCUPATION AND MORTALITY,
: : T 1 aait oy M .
! and Tie showed that were the population of Bethnal Green to S0INE SOUTCes of possible ervor still attach to them., These ave
‘ e transferred to St. George’s, Hanover Square, and submitted pointed out by Dr. Ogle, who however rightly claims for his
- to the conditions of mortality of the latter, the mean age at . results a high degree of trustworthiness, on account of the

death at St. George's, Hanover Square, would be redneed ‘f rom
31°28 to 27+25 vears (the mean age at death at Betlnnl Green
being 25°80 vears), It is evident, therefore, that the popnla-
tion of St. George's, Hanover Square, at !lml time, instend of
having on an average H42 more years of life, had only 1445

width of his basis of operations, and the precautions taken to
ensure uniformity in the abstraction of tllw figures on which
the statisties ave based,

These sources of crror exist even when the difficulties con-
neeted with the elassification of occupations have been overcome,

R
| ;
| vears more than Bethual Green. J and the fallacies conneeted with the pauceity of data have been 3 !
1] T (2). The prnme'liun between the number engaged in and the 1 n\'nitlml: " . _ I
T number dying in any given accupation, expressedd ns o rate per 1 l.:lll.(.'lf-.\' of data often forms a (llfh.culty in local occupational i
1,000, is also fallacious,  As is well known, the death-rate in 1 statisties, as the number engaged in any given industry is e
the general population varies greatly at diffevent groups of ages. , necessarily limited, and the observations of several years must i !
| The death-rate among these engaged in any one ocenpation ; ”"‘}‘Uf“l’t‘ he C“"U‘it}"‘l, n 01“!01‘ to remove variations due to aas
' would similarly vary according to the relative number at the accillental causes,  The seantiness of. material seldom however SRR
] different ages engaged in ite I other words, it would depemd { reaches Hw.lcvcl of !h:_lt of th.c l)arllarpcnt:u'y (questioner 'w.]m QT
= on the ages of the licing, which would vary in every accupation, 1 asked Mr, Stanhope if it was his intention fo retain a ]31‘](’-‘1511 Sl
| (a) nccording as persons enfer it enrly or late inlife, andl () garrison at ) st in Africa where the mortality had been 800 i (' _ E
1 accordine as the numbers that annually enter it increase or ‘ per 1000.  The reply admitted this high death-rate, but ex- AL RN
= deerense. Dy, Farr, in his 14th Report, gives the following ex- ,_ plained that the garrison in question consisted of a corporal A ke
S ample of the mistakes which would follow the adoption of this ; and four men, of whom one was accidentally shot when on a Ik
i method.  The death-rate of all farmers over 20 years of age 1 shooting expedition, one was caten by a crocodile while bathing,
, were 28 per 1,000, of all tailors 20 per 1,0005 hut when tosted '} a third died of sunstroke, and ﬂl‘(.'- fourth died as the result of :
1 by a comparison of the death-rate among men of corvesponding 1 lying out all night in a dranken fit 5
asres, farmers were much healthier than tailors, as scen in the For one difliculty pointed out by Dr. Ogle there appears to 2
following table :— be no remedy, amd it must always to some extent diminish the
¥ . , o : value of alt caleulations of the death-rate in different industries, i
h Iath-rate per 1000 at Six ge-groups of Farmers and Tuilors. Many trades, as that of a blacksmith or miner, require great }
g1 X ” I - - o o - musenlar strength, and must be given up by men when they :
RN A 4 ~ become weakly; and the latter may then raise the mortality Atk .
I iy | L , of the lighter occupations to which they resort. ‘ .
# a Farmers..| 1015 | 864 | 1109 | 2490 | 5530 | 14862 i Another flaw in occupation death-rates, when taken as tests il -
R | e ] . | _ . 0 U (D, of the relative healthiness of different industries, is the fact i
; i} Tailors .| 1163 : 1415 | 1674 | 2818 | 7647 | 16523 : that those who follow these do not start on equal terms as {157
t1RILE s ! : regards healthm.ess. A weakling wrill not becon_le a navvy, l.)ut iy
I, b The only trustworthy method is to compare the murt:_llity of 1 a shopman or tailor by prefcrcnc_e.. The occupations demanding 1
J ?;! ' those engaged in one ocenpation, and of a given age, with the ¥ great nngmulnr strength and activity, to some extent then, con- |
bl oE mortality of those engaged in another occupation and of a corre- £ sist of picked men, stronger at the commencement, :m.d main- Y
NI sponding age. 5 tained up to a certain stund‘nr(l by the fact that weaklings are , },
- KRN T'his is the method adopted by Dr. Ogle in his report for the X drafted into ll.glltcl‘ occupations, . § .
' 'j' : decennium 1871—80, and it is his figures which will be chiefly ¥ After making full allowance for the preceding difficulties, 4
;! quoted. The report of the decennium 1881—90 has not yet - the d?ath-ratcs of different occ_upations still furnish most valu- i
been issued, so that any figures which are given are necessarily able indications of their relative salubrity; and while small féf
to a certain extent out of date, i differences may be accidental, large differences must be taken i
Sources of Possible Error.—Even supposing that occupational as J'cprc_'senting real differences of healthiness in the various £
statistics are constructed by the correct method just indicated, : occupations,
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88 OCCUPATION AND MORTALITY,

When we pass from a compavison of death-rates from all
quses at different age-groups, to a comparison of death-rates
from special forms of discase at the same age-groups, the sub-
division is greater, and the danger of ervors arising from scanti-
ness of material is increased. There ave, however, certain
diseases concerning which there is abundant evidenco of their
special association with particular industries, and these will be
further discussed shortly,

Outdoor and Indoor Qccupations—TFrom a hygicnic stand-
point, a vitally important classification of occupations is into («)
out-door, and (&) in-door,

The following talle, re-arranged from one given by Dr.
Ogle,* brings out this point. It should be explained that the
figures relate only to males between 25 and 65 years of age,
the death-rates of men between 25 and 45, and between 45
and 65 having been in cach case applied to & male population
in which those under and those over 43 bear a fixed proportion
to each other. The clerieal profession, having tl]w. lowest
death-rate, is taken as the standard and stated as 1005 the
death-rate of cach of the other occupations being stated by a
figure proportionate to this standard.

Compuarative Mortality of Men ayed 25 to 65 years, 1881-2-3,
OUTDPOOR OCCLUDATIONS,

(Gardeners .. .. .. 108 | Fishermen .. . e 143
Farmers .. .. .. 124 | Masons and Bricklayers .. 174
Agricultural Labourers .. 126

MIXED OCCUPATIONS.

Clergymen .. .. .. 100 | Medical men e oo 202
Lawyers .. .. .. 152 | Carpenters .. . .o 148
, INDOOR OCCUI'ATIONS, '
Commercial Clerks. . .. 179 | Tailors . . .o 189
Bakers . . .. 172 | Shoemakers . .. 164
Shopkeepers . .. 153 | Bookbinders . o210

1t is evident that in industrial occupations, the balance is
very greatly in favour of outdoor work. With the exception
of the clerical profession, those engaged in agriculture have the
highest probability of life. Bven fishermen, notwithstanding
their exceptional proneness to fatal accidents, compare very
favonrably with those engaged in indoor occupations, In
occupations where the evils connected with the inhalation of
dust arise, the mitigating effect of work in the open air is felt.

# Transactions International Congress of Hygiene and Demography, Vol. X,,
p. 14
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ANTHUR NEWSHOLME, 89

Masons and quarrymen who work in the open air have a mor-
tality from lung diseases, which is only from two to three times
that of fishermen; while that of Cornish miners and potters,
who work in more confined space, was in 1880—82 five to six
times that of fishermen (Ogle).

Rural and Urban Industries—"The conditions of urban life
involve a larger proportion of indoor occupations than those of
rural life.  The inereased urban population in this country has
been the result of an immense inerease in manufacturing and
mining industries. At the census of 1861, 377 per cent. of
the total population of Jngland and Wales was rural; at the
census of 1881, this proportion had decreased to 331 per cent.
and at the census of 1891, to 28:3 per cent,  Now the average
urban death-rate was 248, and the rural death-rate 19-9 per
1000 in the decade 1861—703 231 and 19:0in 1871—80; and
had become 2003 and 17+3 rvespectively in 1881—90.* It is
evident therefore that raral (e, in a large measure outdoor)
conditions of life are much more conducive to health than
urban conditions.  The real difference is greater than is shown
by these uncorreeted death-rates; for the age-distribution of
urban is more favourable to a low death-rate than that of rural
districts.  Thus, as Dr. Ogle shows, if the annual death-rate
in England and Wales at each age-period be applied to the
respective wrban and rural populations at the census 1881, the
death-rate in the urban population would be 20-40 (instead of
23:1); in the rural population, 22-83 per 1000 (instead of 19-0).
That is, assuming that the urban and rural populations were
cqually healthy, the death-rate of the former should have been
4-09 per cent. below, and that of the latter 7-33 per cent. above
the mortality of England and Wales as a whole,

It will be noticed that urban death-rates show a greater
decline than the rural. This cannot be explained completely
by the increased afflux of young and healthy recruits from
rural districtss it is an indication that in towns sanitary ad-
ministration is more active, and the health conditions of life are
improving more rapidly than in country distriets.

It would be interesting to inquire how far the diseases of
workmen with which we are concerned are fown made, and how
Jar they are trade mude.  "The aggregation of workmen in towns
implies a less pure atmosphere, a diminished freedom of access
of this atmosphere to their homes and workshops; high rentals,
with their concomitant evils of sub-letting and overcrowding of

* Stating the deaths in town districts to 100 deaths in country districts,
out of equal numbers living, there died in towns in 1831-—6u, 124; in
1861—70, 126 ; in 1871—80, 122; in 1881—90, 117; and in 1891, 114,
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00 OCCUPATION AND MORTALITY.
tenements; an absence of gavdens and cheap home-grown vege-
tables; a deficient supply of milk, too often separated,” for
their childvens and many other evils, whicl a comparison be-
tween country and town life renders obvious.  Coulil onr great
industries be more widely seattered in small communities, there
is no reason to donbt that eccupational mortality would decline
with inereased rapidity. It is well known that miners living
some distanee from their work suffer less than these living near
at hand 3 and we may reasonably hope that with: cheap work-
men’s trains, enabling workmen to live beyond the outer eirele
of our towns, great improvement will be seen,

Consumption and ()1_-¢-u,m!iun.—5l1'055 has heen laid on the
distinetion between indoor and outdoor, urban il rural ocenpa-
tions. This is essentinl, innsmuch as impure aiv is one of the
chief causes of disease,  The langour, headache, and drowsiness
which result from a temporary exposure to a vitiated atmos-
phere, are followed if the exposure is more chronie by a general
lowering of Dbodily and mental vigour. The tendeney to
atarrhs is inereased, aud apart altogether from the provocative
action of dust, % colds” and bronchitis are more common than
among those living an outdoor life.

Phthisis, or consumption, is the most fatal disease of adult
life. In the five years 1886—90, phthisis caused 87 per cent,
of the total deaths in England and Wales,  In the thivty-five
most active years of life, from 20 to 85 years of age, phthisis
cnused 20°6 per cent. of the total deaths of males during the
year 1891, In the same year, bronchitis only caused 5t and
puenmonia 117 per cent, of the deaths from all causes at ages
20—359.

The close association between phthisis and indoor occupation
has been long known. Dr. Greenhow, in most important re-

orts to the General Board of Iealth and Privy Council in
1859—62, showed most conclusively from an analysis of the
statistics of lung diseases in agricultural and manufacturing
populations respectively, that *“in proportion as the male and
female populations are severally attracted to indoor branches of
industry, in such proportion celeris paribus, their respective
death-rates from phthisis are increased.”  In indoor occupations
involving much muscular effort, the amount of phthisis is less
than in those of a more sedeniary character. An examination
of the listory of 6,000 patients admitted to the Brompton
Consumption Hospital showed that two-thirds had indoor occun-
pations, the occupations of milliners, sempstresses, and tailors
being specially predominent.

From the records of Millbank Penitentiary during the
cighteen years 1825—42, Dr. Baly showed that the mortality
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from tubereular disease was three or fonr times as great as it
was in the year 1842 among persons of the same period of life
in London generally, A sentence of imprisonment for fifteen
vears was_then cquivalent to a sentence of death by phthisis,
If time allowed, even more striking instances of the evil effeets
of indoor occupations, under conditions of overerowding and
deficient ventilation in favouring the development of phthisis,
might he given, '

With advaneing knowledge, heredity as a cause of phthisis
has heen pushed into the back ground, It is now known that
{he essentinl cause is the'introduction into the system of the
tuberele bacillns,  Vitinted air, defective food, fatigue, in-
herited weakness, act as predisposing causes, by lowering the
general Dealth and originating catarrhal influnmations, and
thus diminishing the resistance of the organisms to the infee-
tion, which is always introduced af evtra,

The infeetive material is inhaled in the majority of cases as
dust, which contains the desiceated expectoration of phthisieal
patients.  To diminish this danger, every workshop and factory
should have a spittoon provided in each room containing some
disinfecting fluid, and the dirty habit of spitting on the floor
should be prohibited. By steady and gradual education of
workpeople the centres of infection may thus be diminished,
and the danger of predisposed persons acquiring  phthisis
minimised.

The following table given by Dr. Ogle*® shows the influenee
of vitiated air in the production of phthisis and other lung
disenses.  Fishermen arve taken as a standard, their mortality
from these discases being represented as 100,

Comparative Morlality of Males aged 25 to G5.

Oceupation. Phthisls. Digifis E)L{gt‘lj;‘;

| Fishermen .. . E 55 45 100

Puro dir .. j{ Gondoners U 61 | 38 | it
Agricultural Labourers | 62 79 141

Confined Air -{ %;2?32 3 léé gg 1)-{?'
g Vi e e Lo

* Op, cit., p. 17,
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The essential cause of phthisis is the inhalation of dust con-
taining the specific bacillus of this disease.  Henee persons
engaged in dusty occupations are much more prone to e
affected than others who are simply exposed to a vitinted air,
To quote Dr. Ogle again:*®

Comparative Mortality of Muales aged 25 to 65,

!

e | Gt | Boge
Fishermen (as standard) .. - G ‘ 15 100
Coal Miners . . . a4 0 102 - 166
Carpenters and Joiners .. R 15 67 170
Bakers .. . . A IS 17 A 12 < 1
Masons and Bricklayers .. ST o2 220
Wool-workers . . A T {1 I S [ 11 kAR
Cotton-workers .. - AUE N H YA I B 274
Stone and Slate Quarrymen . 106 [ L I B
Cutlers and Scissor Makers S I8T O 16 s
Filo Makers A T 1 NS 4 A B 11
Pottery Makers .. .. .| 239 | 82 505
Cornish Miners .. .- R I A5 | 2131 d79

The dust inhaled by carpenters and bakers appears to e
comparatively innocuous.  The dust frem waollen fabries, and
still more from cotton, is much more prejudicial ; while mineral
dust, as shown in the lafer oceupations given in the fable, is
highly injurious,

The metallic dust in file-making and cutlery causes a mor-
tality from chest affections which is nearly four times that pre-
valent among fishermen, who are not exposed to dust. The
death-rate from these diseases alone is almost equal to the fotal
mortality from all eauses (including accident) among fishermen,

The dust of stone is even more formidable than metallic dust,
Masons and quarrymen work in the open air, so their mortality
from phthisis is only two or three times as great as that of
fishermen. DPotters and Cornish miners work in more confined
space, and their mortality from these diseases was, at the period
to which Dr. Ogle’s returns apply, five to six times as high as
that of fishermen, There is reason to believe that, owing to
improved and increased inspection, the conditions under whicl
potters work and their resultant mortality have greatly im-
proved since that date,

The mortality from phthisis and respiratory diseases among

* Op. cit,, p. 19.
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Cornish miners is appallingly high, forming two-thirds of their
total mortality.  On the other hand, coal miners have a re-
markably low mortality from these diseases, This may be
artly due to the excessive mortality from accidents, for it is
evident. {hat any injurious effects of coal dust may not have
time to operate under such circumstances,  Such an explana-
fion, however, only very partially explains the comparative
immunity of coal miners from phthisis, It has been supposed,
therefore, that coad dust has some inhibitory power against the
development of this disease. A more probable explanation is
that in the scatiered work of a coal mine, the opportunitics of
infection by desiceated sputa ave less frequent than in most of
the other oceupations which have been named,

1t is evident from the foregoing illustrations that the breath-
ing of impure air, especially when the air arries with it irritating
dust in addition to ihe s])cciﬁc infective material, is the chicf
quse of phthisis,  Working in a cramped or constrained posi-
fion, involving imperfect expansion of the lungs, strongly
predisposes to phthisis,  This is shown by the high phthisis
Ill()l'i:ihi-}' among printers and tailors, among women in the
hosiery and lace frade, and in sempstresses and dressmakers,

The effects of varviations of the temperature and moisture in
workshops in favouring phthisis ave only secondary in impor-

tance.  Lxposure to the weather is a preservative against
phthisis.  Variations of temperature only cause it when accom-

panied by an impure atmosphere and the imhalation of specifically
contaminated dust, though they may, even in the absence of
such dust, favour the production of bronchitis.

Cancer and Oceupation.—The causation of eancer is obscure.
That it is, like phthisis, more common in certain families is
well known ; but there is little doubt that, as in phthisis, this
means an_inherited vulnerability, rather than the actual trans-
mission of potential disease. One thing is fairly certain that
persistent local irritation has very commonly preceded cancer.
In cancer of the tongue or lip, there is generally a history of a
jagged tooth or the use of a clay pipe.  As is well known there
has been in the past an excessive amount of caucer among
chimney-sweeps, particularly of the scrotum, due to the chronic
irritation of soot. Workers in coal-tar and crude paraftin
appear also to be subject to cancer in excess of the average
amount. It has been suggested by Ismarch and Langenbeck
that the relation of tobacco smoke and juice to the mouth is,
probably, similar to that of soot, tar, and paraffin to cancer of
the serotum. Charcoal and coal-dust do not appear to have a
similar effect in producing serotal eancer. There is a general
impression that chimuey-sweep’s cancer is declining, but such
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scanty figures as ave available do not appear to confirm this
impression.  Dr. Ogle calenlates from the figures of 188082
that “the liability of chimney-sweeps to malignant disease is
about eight times ns great as the average linbility of all males,”
About one-lulf of these deaths from cancer among chimney-
sweeps were from cancer of the serotum and wneighbouving
parts,

Mr, Butlin, in a very interesting inquiry,® has shown that
serotal cancer in sweeps is almost unknown in the chief Euro-
pean eountries and in the United States of Ameriea,  The
mununity of these countries is aseribable to the fact that hard
or stone coal is not generally used, that open fireplaces are not
common, and that consequently theve is less soot, or a less ivrita-
ting form of soot thaun in England,  In Belgium, where hard
coal and fires similar to those in England ave in use, the almost.
complete immunity from serotal cancer appears {o be traceable
to the care taken by the sweeps to prevent their bodies from
confact with soot by special arvangements of clothing; and in
North Germany, to the practice of daily washing the body from
head to foot. ‘

Aceidents and Qceupation.—Accidents canse a very high pro-
portion of the deaths in certain industries,  Happily they elaim
as time goes on a diminishing number of victims, as will be
seen from the following data:—

Annual Death-rate from decident and Negligence per Million
persons living,
Three years .......... 1838—60 ...,.... (53
Five . vovn vonr 1861=65 vnnn... 690
" o eerevinne. 1866-=TO ........ 678
. I £ Y8 7 IR 1) |
» 99 eeesseaens A8TG—80 ... ... 630
1881—85 ........ &80
1856—00 ........ &4
A decrease of 16:7 per cent. under this head in the period
reviewed is very satisfactory. It has been impracticable for
me to obtain the necessary data for showing the proportion of
this gain which has occurred in adult life; but there is no
doubt that a large share of the decrease is attributable to the
more cfficient supervision under the Acts for regulating fac-
tories, workshops, mines, &ec. ‘
The chief incidence of mortality from accidents at all ages
may be gathered from the following data for 18911 :— '

" ”"” CRC RN N R B

19 Y] P N

* Bfritisl: Medical Juurnal, June 2nh, July 2nd and 9th, 1892,
t Fifty-fourth Aunual Report of the Registrar-General for England, p. liv.
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Deaths to One Million living.

Accllent, Persons, Male, Females.
In Mines nnd Quarries . 0 32 65 —
Vehicles and Horses . . ‘o 50 156 22
Ships, Boats, Docks (not drowning) .. b 11 —
Building operations .. . .. H 11 —
Machinery .. . ‘e . 8 15 1
Weapons and Tmplements .. .o 8 13 3
Burns and Sealds - . . T T4 80
Paison, Poisonous vapours .. . 19) 27 11
Drowning . e e . 03 161 29
Suffocation .. - . ‘s S S8 74
Falls .. . . .. 89 114 G5
Weather ngencies . . . 10 16 4
Otherwise or not stated . (-4 03 a7
All forms of Accident .. .- .| BT 838 326
i

It will he noted that males are two or three times as subject
to fatal accident as fomales,  The excess is especially incident
upon the working years of life, but an analysis of the death
returns of the quinquenminm 1878—82 showed that this excess
beging much earlier® in life,  Under one year of age the fatal
accidents of boys during 1878-—82 were 6 per cent. more
numerous than those of girls—a difference closely corresponding
to the relative number of boys and girls living at that age. In
the second year of life the accidents of boys were 30 per cent,
more numerous, in the third year 41 per cent,, in the fourth
year 61 per cent,, and in the fifth year 75 per cent. more
numerous than the aceidents of givls,  After this age the pre-
ponderance of accidents of males becomes greater, the influence
of oceupation coming generally into action. The higher male
mortality from aceident is an explanation of the higher general
death-rate of males, the total mortality from violence being toe
small to aficet the general death-rate to any extent, and the
difterence from this cause being partly connterbalanced by the
mortality of females from childbirth and puerperal fever.

"The occupations in which fatal accidents are most common
will be seen from the following statement.  The mortality
from all causes among all males aged 25 to 63 years of age in

* Forty-filth Annual Report of the Registrar-General for England, p. xx.
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96 OCCUPATION AND MORTALITY,

Eugland and Wales is taken as the standard, and of this
amount sixty-seven were due to accident.

Comparative Mortality of Males, 25—G65 years old (Oyle).

Al causcs, Accldent,
All Males (Lngland and Wales) ‘e oo L 67
Miners (S. Wales and Monmeouthshire) SR 1 {19 B < 4
Miners (N, Riding & other Ironstone Districts) .. &34 ., L6
Miners (Durbam and Northumberland) S Yt} R k[
Miners (Staflordshire) .. . ‘e R 12| B 1)1
Miners (West Riding) .. ‘e . s A ()
Fishermen . e o .. NS | PR £
Stone, Slate Quarries .. o . R § - A B 1
Cab, Omnibus Service .. e .. .o RIs2 84
Plumbers, Glaziers, Painters .. . AU b U111 I, 7l
Brewers .. . . ‘e . R 113 B {4
Innkeepers . - . . ool L A
Costermongers, Iawkers . o 1870 L. i
Butchers .. . . . . L1170 05
Farmers .. . . - . SRR 15 ) B S0
Wool Manufacture . ‘e . olog2 o 27

The figure for fishermen is probably below the mark becanse
of the number drowned, whose bodies are not recovered, and
who eseape registration,

The diminution of accidents as the result of efticient super-
vision and regulations has been very marked.  In the majority
of industries, the number of deaths from accident is now small
in proportion to the total deaths from all causes. Among all
males they form 6:7 per ceut. of the total deaths; among
Welsh miners, they only cause 22°9 per cent. of the total deaths
at ages 25 to 65. The proportion is still much too high; and
when the workmen themselves are more conscientious in their
abstinence from smoking in mines, &c.; when they are better
educated, and more thoronghly appreciate the importance of
hygicnie precautions; when the hours of labour have been so
reduced that the neglect arising from fatigue will not occur, as
in pointsmen on railway lines, the number of accidents will
shrink still more,

Even now it is against the chronic diseases due to dust and
to overcrowding and to defective ventilation that the chief
fight needs to be waged; and it is in this department of indus-
trial liygiene that the largest scope for the saving of Lealth and
life lies.

Aleohol and Occupation—The influence of even moderate
doses of alcohol is in most instances to diminish the capacity for
work, and more especially to diminish the power of endurance.
Excessive doses of alcohol not only produce the temporary
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incapacity for work, partial or complete, which is their most
abvious effect, but when systematieally imbibed, lead to inerease
of sickness and to premature death.  Aleohol has heen well
deseribed by Dr. Dickinson as the “ genius of degeneration ;”
and the degenerative diseases produced by it are by no means
confined o the intemperate; they are scen, perhaps, quite as
frequently in those who, though never intoxicated, indulge in
frequent. “nips” between meals,

In certain occupations, the amount of alcoholic disease is
very great, It is true that no man is compelled to drink; hut
in actual practice it is found that the constant exposure to the
temptation to drink is almost as certain to produce chronic
aleoholic poisoning, as is similar exposure to the fumes of mer-
eury, or white lead, or yellow phosphorous, to produce the
characferistic effeets of these poisons.  In fact, the pursuit of
the occupation of & fapman or publican, in the majority of
instances, implies a slow process of suicide, This will be
abundantly evident from the following figures* :—

dunual Death-rates per 1000 at Four Ages among Clergymen,
Ministers, and anony Publicans and Wine AMerchants,

1880-1-2 (Ogle).

Ages. Ck‘ﬁﬁﬂ‘&n ond P“b”“{{]’f;wl:?lléeelm”'
Slers. Spirit Merchants,
2085 . .. .. 1-72 781
W—ds L L 4-64 18-02
4H—65 . .. .. 1503 33:68
G5 and upwards .., . 8306 3581

There is no influence prejudicial to health in the life of pub-
licans, &e., which can account for their excessive death-rate at
cach group of ages, as compared with the corresponding death-
ates in the clerieal profession, except the one factor of alcoholic
eXCUSS,

_ The official figures of the Registrar-General give a very
complete statement of the mortality caused by aleoholism.
So long as the present objectionable method of requiring the
medical practitioner fo give the death certificate to the relatives
(iustead of sending it sealed to the registrar) is continued,
there is little hope that the real facts as to aleoholism, or as to
syphilis, will appear on death certificates.  Were the truth
known, these two greab causes of disease and death would
prebably be found to be more fatal than all the specitic infec-

* Dr. Ogle’s Supplenient to the Registrar-General’s 45th Annual Report,
G
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tions diseases put together; and they, especrally t]ti:slfmt'l]ml-lll;
have this additional importance, that the deaths cuus(;( ayr 1111 ‘
oceur chiefly in the most useful periods of life. ( nlu Ul' {he
commonest discases due to alcoholism is .cn'rlloms of‘ t 1;3 ‘ “l c:)t:
and as this is the chief caunse of mortality under the head of
tliver discases and ascites,” the latter may be ‘l.ﬂk("l‘\ als. 0 ;n(mi
correct index of the amount of aleoholic excess i ].J!lg n‘ml “t"-:l
Wales than intemperance, alongside of which it is tabulate

below :—

Death-rate per Million peracna living from—
Perod. . N ~ Dlecaxes of Liver
Intemperance. ; and A«cites.
Three years 1858 —60 .. 403 .:'])(Ig
.Fi\'o 1] 18“1-—-61—) e 'l !'8 . ‘:.
1866—70 .. 354 4 l.!. G
T 18— .. 3746 4278
YT 1876—80 .. 422 4236
" " 188185 .. 150 47
" T 1886—00 .. 558 5248
" "

The indication of decrease of intemperance f urnished by liver
discases is confirmed by the falling off in the mumber ongngt::}
in the liquoer trade, which was equal to 170 per cent. for L‘(l}ld‘
populations between 1871 and 1881, a{nd to 3:8 per cent. for
equal populations between 1881 and 1891, I thelr ow

The figures contained in the following table tell their own
tale :— o .
Comparative Mortality Figures in Men aged 25—65 from Special
Causes (Ogle).

) Diseases of - |
Alcoholism. | the Nervous l Sulelde. ‘ {1out.
System. J
All Males .. . * 10 119 | E _,_5
Innkeepers .. ... 9D 200 26 | I )
Brewers .. L. 25 144 90 )
rewers ., . i o l({g | 23 | 5
Butchers .. L ) ;_;1 _ y
Commercial vaell‘ers Sy 23 ].(59 I‘. .1 ; 8
Cab, Omnibus Service . .; 33 ]di 'i 6 ]
Costermongers .. 19 207 1 4 ; | ;
Tailors .. ] ] 11 144 1(:
Girocers . . - 12 — v 17 E
Painters, Plumbers Lo 12 e — 10
File Makers .. . i — 262 o

[T

[ SRR

* Including deaths from suicide.
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Liver Dlscases. | C i{:;:{r;:::ry Urinary System.
All Males .. . .. 30 120 l 41
lankeepers .. . o240 110 | 83
Brewers ‘s . .. 06 165 : 50
Butchers - . - 96 132 ; 55
Commereinl Travellers. . .. 61 —_ | 44
(al, Omnibus Serviee . . . Y 160 | G5
Codermongers ., e . 47 227 i GO
Tailors .. ‘s . .. 48 197 l 45
(irocers, . - . - H2 — 48
"ile Makers .. .. .. 41 180 123
Painters, Plumbers .- 48 143 100

Innkeepers head the list under three headings—Aleoholism,
Liver Diseases, and Gout; and in the four remaining columns
they stand third on the list,  Were it not for the special inei-
tlence of renal disease from lead poisoning, on file-makers and
painters, innkeepers would also head the list under this disease.

Phthisis has not been tabulated above, though there is good
evidence that it is increased by aleoholic excess.

Under another head, that of Aceidents, aleoholism is repon-
sponsible for a large increase in mortality.  Ixcluding miners,
fishermen, &e., whose occupations expose them peculiarly to
fatal acetdent, the comparative mortality from acci(lent is higher
than in most other ocenpations among brewers, innkeepers, and
butchers,  The latter must be grouped ameng those who suffer
severely from aleoholic excess, the effects of which are doubt-
less enhanced by excess of animal food. They are, as a class,
among those who have been deseribed as ¢ digaing their graves
with their teeth,”

Effects of Fcessive or Too Protracted Work.—Time is only
left to briefly touch on this subject. The excessive use of any
part of the body inevitably brings in its train evil results. The
deafness occurring in boiler-makers and riveters; the gradual
loss of power of distinguishing the varying qualities of tea by
tea tasters; the localised muscular cramps and spasms, fol-
lowed by palsy, occurring in writers and violinists, and in
hammermen, are instances of this law.

Muscular strain from over-exertion is a common cause of
hernia; and the same cause, more particularly among smiths,
porters, dock loaders, &e., produces aortic aneurism, In regard
to the latter condition, it is noteworthy that Dr. Drummond,
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in his addvess in Medicine at the annual mecting of the British
Medical Association in August, 1893, suys that since he com-
menced his investigations on the subject, no indisputable case
as come under his notice in which a history of syphilis was
wanting in cases of true aortic aneurism,  There is no doubt
that, at least in a large proportion of cases, speeilic arteritis
wecedes the aneurisi, mull is an important determining fuetor
in its cansation.

Phe increased use of muchinery mmst he beneficial by
diminishing the necessity for sudden and violent exertion,
MThe extension of work by machinery is the most prominend
foature of the present cenfury, Did time allow, it would he
interesting to inquire whether the good devived from it more
than balances the evils due to the inereased monotony of occu-
yation, to noise and uproar, and {o the greater proclivity to
necidents.  As the increasing use of machinery is liowever
inevitable, it may be more uscful fo cong atulate ourselves that
the general substitution of collective work in factories and
workshops for the home handicrafts facilitates supervision of
tlie conditions of work, and thus cnables the evils arising from
dust and vitiated nir to be partially overcome.

The too protracted continuance of work which is not of
Jecessity excessive, is an evil which is probably in the long vun
as detrimental to the interests of the master as it is to the
workers. In occupations, like those of miners and railway
employés, where the lives of others may depend upon the alert-
noss and serupulous care of the workmen, the legislature will
have little hesitation in intervening between master and man,
When Dr. Guy and other eminent men in 1848 advoeated the
case of the journeymen bakers, who demanded that they might
Lave at least ten Tours out of the twenty-four for themselves,
it was objected in Parliament that it was intolerable and
impossible in a free country such as this, to apply to labour in
dwelling houses and workshops a minute system of inspeetion
and supervision such as was found practicable in our factories.”
The political economists were up in arms, and the continuance
of “freedom of competition” without legislative restraints was
advocated as the only way to sound commercial success. Much
was said about *interference,” and very little about humanity
and justice. As Dr. Guy nobly stated the case for the journey-
men bakers : €1t is a bitter mockery to talk about grown-up
men being able to make their own bareains, . . . The contest
now going on . . . must ere long take a more definite shape
between the natural feelings of a Christian man, and the cold
unhending theory of a perfect freedom of human act.”

Since that day the righteous sentiments of the country have
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!al;:tlt'(: 1.11':111‘:%11:1.: 'l.oglsluhnn decade by deeade, of extended scope
increased stringency.  In the case of many shop assistants
and others '
“Whose hard toil
Doth scarce divide the Sunday from the week,”

overwork still exists, not on special oceasions, but systematically
and persistently, though the carly closing movement is, espe-
cinlly in the 'l:‘n'g(-r shops, doing much to improve the conditions
of kabour. To say, ns some masters do, “I can make hetter
use of your leisure than you would,” is an argument which is
only fitting between the slave driver and the slave, Happily a
large number of masters now realise that their relationship to
their employés involves responsibility as well as profits,  If
they allow detrimental conditions, whether it be defective drain-
agrey or defective ventilation or warming, or ineflicient appliances
’fur'thc removal of dust, or any other defect to remain, which
it is within their power to remove, their responsibility for the
ill-health of their employés is undoubted.  One of the most im-
Llortuui deductions from seientific teaching is that no event can

¢ considered as aecidental, or as the result of a mere concur-
rence of chanees.  Tixed laws co-operate in the development
of every event; and given ill-health or actual disease in the
employés in any shop, workshop, or factory, it is more than
probable that the conditions under which they have worked for
from one-thivd to two-fifths, or even half of every working day
]uu'c' heen Jargely instrumental in producing it. °o

With an inercased sense of vesponsibility on the part of

cmployers, we must look to the influences exerted by education,
and Uy # higher development of the sense of responsibility on
the part of workpeople, for the removal of that callousness and
indifference which now form the chief obstacles to improvement.
In cerfain ocenpations the production of unhealthy dust is
unavoidable ; and the refusal of workmen to wear respirators
or to wash themselves after exposure to deleterious dust, is a
common cause of mischief, ,
_The time is ripe for great improvements in industrial sanita-
tion; and when the statistical history of the last decade of this
century comes to be written, there is little doubt that it will
record a lowered industrial mortality as the result of the present
activity in improving the conditions under which the industries
of this country are carried on,
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i But there is yet another factor in sanitation, which, in my iél L
! apae T ' 5 ye ¥ " & y WhHICH, A IR KT
MINERAL (NON-METALL]C) DpUsTs, TIE humble upiniun,)]ms been greatly overlooked, I allude to the i ! ‘I
| MANUFACTURE OFF POTTERY, &e. surroundings and conditions connected with occupation.  We mE
| may seeure the artisan good ventilation, good water, and watch I
| 1 (11 | over his food supplies assiduously, but we fall considerably short e
By J. TN ARLIDGE, M.D. & ABLond, F.RCY, of our sanitary ()Lligutiuns to him, if we leave out of considera- i T i
Consulting Physician fo the North Staflordshire I.l[;':-::rr:::_u;,’.\'fuf-.:—uu: tion the Iw:ll_th aspeets of his labour, and take little or no SRk i
Trent s Late Milroy Lecturer at the Royol College of Physivians, 7 account of his workshop and its sanitation. As I remarked il
London. ‘ ‘|ust- now, this department of hygiene has been greatly negleeted el
Reap Noveumsenr 16T, 1893, _ sy sanitarinns,  And I must further add that, in the case of i
o . shysicians when gathering the history of patients, small account
T ) . i is taken of the influence of oceupation upon the health of the
A sEcEssany prelude to Sanitary Science is to know what is i sufferers, and little  knowledge or inquisitiveness displayed
k insanitary. ) concerning the manufacturing process they pursue, or what
: This knowledge has now been the abject of researeh h.\: may be their oceupation, I hold, therefore, that great credit is
i medical men for a long series of years, and this Institute Tas due to the Couneil of this Institute for starting a course of
] materially contributed towards its attainment. . lectures “on the Sanitation of Industries and Occupations.”
i All the old reputed elements—oarth, air, five, and ““,“:‘—f : It is now my pl‘}\'ilogc.to bring under your notice the sani-
i have been serutinised to discover \\'}}ut insanitary  conditions ; tary features of industries wherein mineral—non-metallic—
i are to be found in them severally, .I‘ ire comes seathless out of . dusts are generated, and to illustrate the subjeet by an account
- the ordeal and gets a place as a purifying agent, though at the . of the manufacture of pottery and of cement,
same time harmful as excessive leat, and as often lending i You will observe that in the programme issued the forms of
; inereased intensity to the action of what is insanitary in the . non-metallic mineral dust selected for treatment are but few
S other clements, \ . : out of many. The enormous industry of coal-mining and
¥ But earth, aiv, and water are ever present §1u‘rmlnlllll,‘.:lm.v(lll:l iron-stone getting, tl‘m very large one of sl_ntc-qu:u'r_\'ing, and
" often charged with hiealth destroying energics, ﬂl'“‘}““l A t. ‘}'.‘ ! tho..cngnutc occupations of stone and granite and plaster-of-
i- : play of chemical forces, ﬂll(l'cspi‘(-]:ll.ly s_;o.\\-hen m.g“mc-“'m]“c}-'”i Paris_quarrying, and of raising and working clays forl the
L present ; and morcover acting 1’1'0.]“‘1"'“‘")' upon physiologica manufacture of pottery, of tiles and bricks and other fictile
Flid structure and function by abnormal contact. ) products—all dusty employments—are matters outside the
! Ever extending exploration of causes inimical to l)()(.lll'}' hcnltl.l precribed scope of the present lecture. That which remains
e opens up to our view new facts, and corrects old inferences. for examination—pottery and cement-making—is of two-fold
? The ancient doctrines and theories of mfc(-.!lon un(.l contagion character, and calls for separate discussion. Ifor the methods
il iR are, if not overthrown, vastly ‘“Odiﬁ?‘l by microscopie r"";f'“"“l’" of making china and earthenware differ entirely from those
| il by Diological experiments respectings t.he minutest l\lw.}\lll concerned in producing cement.  So, likewise, do the materials
| ¥ organisms, and by pathological investigation coupled with wide ‘ used, the processes folfowed, the character of the dust evolved,
AR observation of endemies and epidemics. . and therewith the effects upon health.
J o To students of Sanitary Science, ““d. necessarily too of Now scareely any other manufacture has so strong a claim
o medieal science, an illimitable field of study is opgnc(l out_bi\' i?lc upon the attention of sanitarians as has that of pottery. It
il microscopical and Dbiological problems thus raised. ‘lll't .wl.tﬂ x stands nearly ab the head of the list of unhealthy oceupations,
Bl they have rather restricted their st.udy to more 1’1035111L_-_.‘ et :m(l.excrusus its pernicions cffccts' almost wholl_y: upon the
IR most important, topics to be found in -tllc material con lt.l'(lllllS’ respiratory organs, b) the production .of bronehitis and of
: { - of human existence and in the surr_ou.ndmgs of men—espectally consumption, Thus it is found that whilst workmen engaged
oL i those of maw's own creation—existing m the d“'““"‘g“‘_ﬂ‘“." : in other employments have a mortality from chest diseases of
R ; A ercct, in the ventilation provided, in the system of drainage 786 per cent., potters exhibit one of 1229, Likewise with
- f ‘J" adopted, in the food and drink they use, and in the mode of life : respect to phthisis—non-potters present one of 9:27 and potters
- TR they pursue. one of 12+90,
, | d |
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Manufacture of Pottery.—To understand the Sﬂllit:ltil:ll of
the china and carthenware manufacture we must bo u(_-rllumntcd
with the materials employed, the processes to which thoso
materials are subjected, and the methods of working, or the
manipulations called for on the part of the artisans, Sub-
ordinate Lut accessory to these topies are the habits of the
workpeople, the legal conditions under which they wm‘k‘, :'mfl
the c'lmmctvr and avrangements of the manufactories, x\l.!\ er-
theless, as 1 read the programme sulu.mttocl to me fm.. ny
guidance, the properties and mode of nction of the dust urising
from the industry in question must form the staple of my
present lecture, L _ _ -

Beaving this limitation in mind, my observations will he first
directed to the materinls employed, which are all dusty or
productive of dust in the processes they are subjected to.

It scems superfluons to inform my lieavers that china and
carthenware aye made of elay; yet it is necessavy to guard
them against erroncous conceptions of what such elay is. It is
1ot the familiar buff and brown aluminous substanee which we
daily encounter wherever we go. 1t is a prepared arficle got
almost exclusively from Dorsetshive, Devonshire, nntl'.‘alm\'u all,
from Cornwall, aud is composed largely of silica, I'he potter
distingruishes several sorts of clay, differing in c_uluur_ and in the
relative proportion of alumina and silex, and which Lis technical
skill teaches him to use in varying proportions according to t‘hu
character and quality of the ware he desires to make,  For
instance, when  he requives a larger ratio of the siliceous
matter he adds what is called « china-stone,” The ordinary
ball and blue clay—the most akin to clay as ordinarily under-
stood—enters move largely into the composition of common
eacthenware. The Cornish clays are white and like # Cornish
stone” are the resultant of the action of air and water on
granite rocks, producing disintegration and  decomposition.
This work of nature is pushed farther by human agency ; the
quarried material being submitted to the free action of water
and air, promoted by oft repeated washings and stivring, and
prolonged weathering.  The {)yoduct is a finc white powder
resembling flour.  Such is china clay, s?-called because its
principal application is to the making of china. .

The first business of the potter is to mix the required clays
together, to produce a homogencous plastic mass—such as those
who have not seen the substance in potteries may have met
with in the studios of sculptors, It is familiar also as the
material of which clay smoking pipes are 1made, hence called
pipe-clay. It has the property of drying rapidly, and when dry
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We have got thus far:—that the basie matter for construct-
inge pottery—the so-named elay —is very rich in silica, and that
it is rendered more so hy the addition of ¢ china stone ” and of
flint. A strong magifying glass or a miceroscope will detect
in it the minute particles of silex, of irvegalar shape with sharp
angles and points 3 and it goes without saying, that a dust of
this deseription must powerfully nvitate the delicate mucous
membrane and epithelium of the lungs when it reaches it.

(linieal observation alnndantly confirms this fact. For a
considlerable time the inhaled dust is arrested in its advance
towards the hung tissue proper by the mucous sceeretion in the
hronchial tubes, and by the expulsive energy of the cilia lining
those tubes.  But at length these resistant forces weaken
before the constant. entry of fresh dust, and in course of time
the noxious material passes info the lvmph channels, and also
along the finer bronehi, until it reaches the intimate structure
and the air-cells themselves,  Tlere as a foreign substance it
sets up influnmmatory action; lymph cells spring up, the air-
vesicles become choked with inflimmatory products, the tissne
around them gets indurated (lung sclerosis), and useless as
hreathing fissue,

The history of these pathological changes is reflected in the
symptoms exhibited by the sufferers.  In the primary stage
little inconvenience is felt: there arvises a desive to elear the
throat of some impeding mueus at the end of the day’s work, or
upon fransition {o the outer air frem the warm shop, and
especially on rising in the morning.  This expulsive act soon
develops into a cough, and relief is obtained by the expectora-
tion of moxe or less blackish viscid mueus, Presently there is
a feeling of tightness in the chest, and the breathing grows
less free and full.  As time goes on these signs of disturbed
lung function become more pronounced, and in the end the
patient grows asthmatic—a vietim of potters’ asthma.

Until this advanced stage of disorder is reached, it is singular
fo notice how little attention and anxiety are bestowed npon
the pulmonary derangements,  This is Dbecause the general
health is, for the most part, not serionsly affected, and inas-
much as whilst the sufferer breathes a warm air in his workshop
or home, his lung trouble is felt as little more than an annoy-
ance; or as something which is to be taken as a matter of
course, and like his wages, as an unavoidable incident of his
calling,

As with chronic maladies at large, so with potters’ bronchitis
and asthma; the tendency is to grow worse and the lung lesion
to extend, and soon the damaged respiration reacts upon the
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his appetito fails, his sleep is broken, the expectoration nug-
ments and grows muco-purulent, the body wastes slowly, whilst
the incereased effort to breathe entails strain upon the heart,
leading not infrequently to discase of that organ, with the
after-consequences in the shapo of dropsical effustons.

We now have before us the fully developed disease known
as potters” consumption or potters’ asthma,

The shortness of breath sanctions the nse of the texm asthomg
whilst the existence of cough, expeetoration, and wasting, s
suggestive of the arpullutiun constimption,  Still these terms
arc not rightly applicable to the actual lesion present, The
morbid changes ave not those of tuberenlar disease, and the
symptomatology is diverse. At the same {ime, it must not be lost
sight of that the tubercular lesion may be, and not infrequently
is, a concurrent condition; nor that those predisposed to
consumption ave likely to have that malady lighted up by the
dusty employment they follow,

To return to the processes followed in the making of pottery,
The selected clays with the usual addition of a certain propor-
tion of powdered flint, ave mixed with the water to make ¢
thick semi-fluid, called “stip.”  'To render this fit for after
processes, its excess of water must be grot rid of. This formerly
was done by evaporation in tanks aided by constunt stirring,
It is now cffected in speciully constructed machines, wherchy
the water is expelled by pressure. By cither method o plastic
material is produced, ready to the hands of the potter who
moulds it as he sces fit.,

We may reckon pottery to e the carliest industry pursued
by man ; vessels for eating and drinking were essential things;
tenacions clay was almost everywhere aceessible, and its
readiness for modelling into any shape immediately perceptible
to the simplest aborigines, IHollow vessels were a primary
desideratum, and it needed but little observation to discover
how ecasily these could be formed by a whirling or rotary move-
ment with pressure about a fixed point. Hence soon arose the
invention of the potter’s wheel, a picee of mechanism that has
come down to us from the remotest ages—modified little in
detail, and ever the same in principle.

The artisan who works with the potter’s wheel is called a
«thrower,” for he throws a mass of clay upon the rapidly
revolving axis or central disc, and by skilful manipulation
moulds it into the required shape. Owing to the mechanical

features of the apparatus he uses, his business is the making of
“ hollow-ware,” including cups.

Modern invention has greatly curtailed the work of the
thrower by introducing the processes of * pressing” and of
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“easting.”  Tlence two new classes of operatives have arisen,
known us pressers and casters—the former constituting the
most numerous division of potiery artisans, and, what is regret-
table, the greatest sufferers from their occupation,

"They are divisible into two classes, «alled respectively hollow-
ware aud flatware pressers, nccording as they muke hollow-ware,
such as jugs and vases, or flatware, such as plates, Both alike
cmploy o twirling dise, known as a  jiggenr,” but in other
respeets their operations differ.  The hollow=ware presser con-
siructs his jug within a mould of the requisite_shape, divisible
into halves; wherens the flatware presser spreads a thin lamina
of elay wpon his flat moukl resting upon his rapidly driven jigger,
and proceeds to smooth the surface and edges.  The mould
used determines the shape and size of the article made, and also
ahsorhs much of the moisture of the clay.

"The article, as yet in a soft state, has next to be slowly dried.
This is done in a closet situate behind the presser, the transfer
being made by boys, who from their work are called * mould
runners.”  In’ former years the jiggers were turned by hand,
hut at the present day are mostly driven by steam power.

The surface of ware as it leaves the hands of the throwers and
pressers does not possess the smoothness required, and has to
undergo other operations before it goes to the oven.  These are
sponging, friction with sand-paper, or turning. The first method
needs no clucidation.  The second, that of rubbing with sand-
paper or some substitute, has grown, in the case of flatware, into
an operation of considerable magnitude, and one of first-rate
importance in relation to the health of the workers. Owing to
“tow " having been first cmployed it acquired the appellation
of “towing.” It is done on a rapidly revolving ¢ jigger,” the
tow or sundpaper being pressed by the hand on the surface of
the flatware to be polished whilst in the biscuit state. It will
be at once understood how great must be the dust thrown off
by this proceeding. So great and fraught with injury was it,
that regard to humanity and the health of the employed called
for some provision against its patent cvils. Happily the in-
ventive genius of Mr, Turner, a manufacturer at Tunstall,
suggested a simple plan of doing this work in a nearly enclosed
box, provided with a strong current of air, produced by a fan,
to extract and remove the dust as it arises, and thus prevent its
diffusion on and around the workpeople. By this mechanical
expedient this dusty process has, to a great exfent, been ren-
dered innocuous,

The operation of “towing” is specially applicable to flatware,
plates and sancers.  Where hollow-ware has to be duly smooth-
ened, its surface is either sponged with a damp sponge, or
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otherwise is passed to a “turner,” who finishes the surface by
means of a lathe worked by a treadle, in the same fushion as a
wood turner deals with the objects submitted to him.

The pot-turners™ constitute a special class of artisans, but
not a numerous one.  The treadles ave worked by women and
airls, who keep up a constant jumping action with one leg—a
procecding that is suggestive of evil to them, particularly when
young and not strong,  We, however, nre justified in looking
forward cre long to the displacement of this primitive way of
sriving motion to the lathes by the substitution of muchinery.
Indeed the change has already come about to a small extent in
modern factories,

Here I am led to vemark, that the application of machinery
moved by steam power has, in the history of pottery, heen of
very slow growth,  Forty years ago it was unknown, and up fo
the present time human labour contributes n very lavge propor-
tion of the moving force required in many provesses, he
nature of the material, by its brittleness as it becomes dry,
forbids indeed its application in many operations. Nevertheless,
every year witnesses the extension of the use of machinery in
the trade.  Owing to the brittleness of clayin a dried or nearly
dry condition, and its ready reduction toa pulverulent state, all
who deal with it are exposed to its dust. And hesides (he
larger operations previously alluded to, there ave lesser ones
falﬁng to the lot of clay-workers, Principal among such are
the handle and spout-makers, the sand-paperers, and the varied
helpers whese special business is to elean off irregular and
redundant fragments upon the ware. These cleaners are, in
the language of the trade, alled ¢ fettlers,”  However, no
special description of these people and their work is necessary
the primary agent for evil is the dust, and happily this evil is in-
considerable in the sundry minor divisions of labour adverted to.

Powdered flint is also largely used in the manufacture of
pottery, though chicfly in china-making, where its main use is
to pack the china within the boxes calfed saggars,” in which
it 35 fired in the ovens. The filling in of the saggars with
powdered flint is the work of the class of men named ¢ placers,”
"Pheir work is less continnous than that of flat pressers, and in
consequence their exposwre to dust is not so great, though, at
the same time, the dust inhaled is even more harmful than that
of clay alone. It is a common thing for placers to act likewise

s oven-men and kiln-men, and so to incur the additional risk
attendant upon the drawing of ovens and the emptying of
sagoars.

There is still another class of workers among whom flint dust
is pre-eminently a cause of sickness aud death.

These ave the
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china-scourers—all women,  Their business is to brush off the
flint which has adhered to the chinn in the operation of firing.
The quantity is considerable, and in its removal by brashes a
cloud of dust is thrown off, which, if not diverted from the
respiratory orifices, enters the lungs and there works most
serjous mischief, setting up fibrosis and rapid consumption,  Of
all the operations pursued in the making of pottery, this one is
the most. destruetive fo health and life, Within a few years
these scourers, if not dead outright, are broken-down women on
the highway to the grave. Fortunately, compared with the
whole number of hands in a china factory, they are few in
number.  The occupation ranks as about the fowest in the
series of pottery avoeations, for it is one that needs no special
training, and, consequently, like other unskilled work, falls into
the hands of the iunst instructed, and the least concerned
with sanitary seruples and social considerations,

Another and far more important material used in pottery
manufacture is lead.

This is emploved in the form of the white carbonate or of
the red oxide of lead; the former most frequently.  These and
oflier salts of the metal are most common constituents of eolours
used in decoration; whilst others, principally the chromates,
are themselves actual colouring materials,

But the speeial use of red and white lead is—in conjunc-
tion with borax and china stone fired together in a kiln—to
make an enamel to coat the ware, to give it smoothness, and to
render it non-absorbent.  The glaze or enamelling fluid is put
on after the first firing of the ware, when it is in the condition
known as © biscuit.” In this state it is porous, absorbent and
unfit for use.

The glaze is applied in a liquid state by simply dipping the
ware in it; and the workmen occupied with this procescs: are
called * dippers.” It very rapidly dries on the surface, some
portion being absorbed.  The very rapidity of drying causes
much of the evil attending the operation ; because it leads to
the formation of a fine coating of dust readily diffusible.  This
fact in conjunction with the mode of working, wherein the
hands and arms of the dippers are almost incessantly plunged into
the glaze, will account for the prevalence of lead poisoning or
plumbism in this class of workmen. For we cannot fail to
recognise the inevitable absorption of the poison by the air
passages in the shape of dust, and by the skin from immersion
n the liquid,

A great effort is being made at the present time—promoted
especially by the Home Office and the Factory Inspectors—to
abolish if possible the use of lead in glazes; or, if this be not
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practicable, to diminish its employment and to guard ngainst
its poisonous properties. Mo attain these most desivable ends
many glazes devoid of the metal, or nearly so, have been sub-
mnitted to manufacturers, who, howevery lave not yel been
induced to use them, in the absence of sufticicnt. experiments
and experience to justify them in so doing, A more practicable
way of lessening the serious evils of the peison is sigraested,
viz., by the use of fused lead glazo only, without. the usual
addition of raw white lend.  The value of the suggestion is now
heing fully tested, and it is to bo hoped that a great reduction
of the serious cvils connected with the glazing of ware will
veward the trinl.

Jut even supposing the use of lead canniot be dispensed with,
experience unmistakeably proves that its serious results may he
very largely mitigated by greater attention, on the part of the
artisans themselves, to cleanliness in person and in working,
\[en can be found who have been dippers for fen, twenty, el
even thirty vears, and have escaped the diveful consequences of
their occupation, entirely or nearly so.  Such men are the
areful nm\ clean workers, and men who lead steady lives,

It requires personal observation to realize the carelessness
and recklessness of workpeople who perfeetly wnderstand the
danger of their calling, but who will eat food exposed to the
contaminated air of the dipping-house, and this often with
unwashed hands; or who will tnizc little or no pains to cleanse
themselves nud their clothing on leaving \\'orl:, or who will
neglect to properly protect themselves from the hespattering
glaze Dy suitable coverings. For such persons the interposition
of factory regulations is urgently needed.

Much more might be said on’ this subject of lead as used by
potters, aud of the consequences attendant thercupon. But I
forbear, knowing how fully and forcibly the subject of Phunbism
will be placed before you by my distinguished colleague in this
course of lectures, Dr. Oliver, who las made it a_special study
and employed the best advantages furnished in this country.

There is yet another ingredient that enters info the compo-
«ition of china, not so dircetly chargeable with injury by its
dust. I mean calcined bones of horned cattle.  These are
finely ground and mixed with the clay to form the “dody™ of
china or porcelain ware. The bone gives transparency and
lessens the brittleness. It is an expensive component, and on
the continent is replaced by felspar.

"This last-named substance is, in England, principally used in
the production of « Parian” goods—mostly figures ; but no
facts ave in hand to indicate how far its dust is prejudicial.

I have said that the powder of the calcined bones added to
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make the body of chinaware is of small consequence hygieni-
cally.  Still it is but right to remark that bone dust proves
very irritating to thoese who have to mix it, and that, besides
its mechanical action, an annoyance often arises from a ;)murent
offensive odour it gives off.  Moreover, practical potters assure
we that the compound of clay and bone dust, as used in china-
making, exhibits a caustic and destructive quality not found in
clay itself. Tt softens and destroys the wooden troughs of the
throwers, which have in conscqucflcc to be faced witlh lead, and
it is corrosive to clothing, 8

These mischievons properties one is inclined to assign to the
nature of boue dust as a phosphate of lime; and as the dust of
chinn-making is admittedly more noxious than that of the
mmufacture of carthenware, one cannot resist the impression
that, over and above the harm attributable to a higher per-
centage of silex in china, additional injury arises from "the
aleined boue as an ingredient.

"1‘0 justify this allusion to bone dust in the category of
mineral dusts, it is almost needless to say that in ])oftgl's"it s
only the mineral clement of bones, after complete ealeination
that is dealt witl. R
_ Toproceed. Theve is yet another mineral dust enconntered
in the pottery industry. I allude to Plaster of Paris, which is
very extensively used in the making of moulds and models
But though readily diffused around the workers, it does not
penetrate info the lung parenchiyma as does 01'(l,inm'v potters’
clay dust, and its pathological results are not nearly so con-
spicnous, It is conceivable that this circumstance is owing to
its strong aflinity for water, and ifs consequent arrest bvbthe
moist ori-nasal and Dbronchial mucous membrane, cre it can
penetrate to the finer fissue of the lungs. , ‘

Having now passed in review the various mineral dusts
connected with the manufacture of pottery—ecarthenware and
f-lmm——:md noted th? processes wherein those dusts are evolved,
llt";tl(t.ll:;i l:hclg::u)\, in |=1rd(h'(".551?1:5. 'the |:1f:1}1bt:1‘5_0f a Sanitary

y Whose primary purpose is to devise sanitary remedies,
to say something respecting measures ealeulated to remove the
evils of t]w trade, or at least to mitigate them. Those evils are
very obvious, and unhappily their consequences are no less so
The business of the potter stands nearly at the head of the lisi:.
of unhealthy trades, and it is an imperative duty to endeavour
tof't_{‘n'c it a better position,

. ,l[llef insanitary fac't(n's are the mineral dust of clay, of silex,
and of lead; subordinate to them are high temperatures, and

the dusty and smok i
dusty y atmosphere of a trade which demands :
prodigal use of coal. e
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I organs; hence our cfforts must e divected to obviate its A contrive arrangements for substituting Boms ngineers to i
entrance info the respivatory puassages by mechanical means, i cfficient and cconomical g gas, which shall be both ¥ Lk
. . " “ qe .o . [ ) ' ikl R
Phese means consist in, first of all, providing efticient ventilation | Aunother factor of ‘nu et | ¢ . S ' 4
: H P . wi | weled - . I , . A wan amportance - relati . Sl
: in_workrooms, and next in devising apparatus to prevent dust, - aceupation of potters is found in l”m Il'l'i"l lftlutmu to the G
diffusing itself on and avound the workers, and to withdreaw it E themselves. Tt is. as said befor fi ‘I‘ "]” of the workmen : i !
: Flowr £ . . 1 e ok SUE IS . ' s S IR Jore, particularly prominent i IRALIEIE ,
5 altogether from the shops. Until recent times such measures sistance of those who are ln'nut:hlt picu .‘t'l).l{)m'l'll(.llt in the E
have been totally neglected, or uttcm\:lul by very inefiective whose case experience  suffici Ol “’"t“‘*t] with lead, in S '
; T e T e e oxeretsed by W S neetors S Case o ¢ sufliciently proves to ot v
5 ; arrangements,  Now prossure exercised by the factory inspeetors : oxtend care and eleantiness in wm'lg '“ld o 10w great an L
: : and strongly seconded by avoused public opinion, lias had the L and the use of some simple propl 1‘ 1t dlress, temperate living, el
! . % . . . . i - ke : & ' - .:,‘,\_‘-‘ . . b il
; eficet of rapidly introducing moderi schemes of ventilation nto them to proceed with ilul-ir tl.ll;l).p 0 :.;.”t"' expedients, will enable JE 'L
i factories, and nlso invenfions to remove dust from the point at 1 Al this is eencrally and o Cunaffeeted for a series of years, Ml ;
‘ Tich it is vencrated.  To accomplish these ¢ 15 the chicf ' s s generally and equally true of every other depar i
_ | which it is gencrated, To accomplish these entls 5¢ © 1 : ment of the potter’s husiness, In short \ depart- fh il {:
instruments employed are ventilating and extracting fans, 1 } and mortality of the frade is avol l-hblln‘l , much of the sickness s i
: cannot here enter into details of the mechanism adopted. Indeed, temperance ;. and without th ol lt.’{. ).vt?:lrc, cleanliness and AL i
g : P wille v heeans ans Ly S - these qualifications, no mechanie Nt i
; ‘ Sll(,h a course 1s “U.t- (,.l"(.ll f"l, I)l ansge lllt.‘!\;"t l)lc“lh are h-“-t' i"'l',’l"g(ln](l"ts ""‘l no "nici"l l'".l(.'-"; ('!lll bU s1cee .’f ]l .ln(’l(’]l‘:u“.('ﬂ-l ' A fi ;? : l‘i
R more ot less tentative, and we may look for nn‘]mrmnt. maodifi- the ovils of 1his ealline ' successtul in obviating A i
P . - . N ; * N . RN H H
! ations and improvements as the result  of  experiments. o ) ; § 1
y One drm\'b'uck to the more general adoption of m't-clmnicul The Munnfactuve of Cement.—This is a manuf : tn( i
g appliances, is the absence in numerous factories of motive power : inconsiderable dimensions, although the 1 ‘ lim.l}“ acture of o ! 1‘ i
[ supplicd by steam or gas or electric enganes; an absence largely i are not grreat, ! o numbers employed in it eI HINED
1o attributable to the smallness of the works and want of capital, % The material made is known as Portland . I :
A and to the frequent jrregular arrangement of detached shops ] i artificial product serving the %'l'n.w “"“ cement, and is an e |
3 Bt anthlu: consequent difficalty of conveying \mwcl‘. ' i cement, which is 2 natural pl'ml.l'l('l' f-‘ol::::lp_oses' ]“f does LRoman E
R Nevertheless, the future conrse to e fol owed to improve the a It has been a greatly persecuted f m ‘fo,"""c deposits. ]
i B . o s v e . . - i S0 1 . r o, !
118 g hygiene of the potter’s craft 1s sufficiently plain, and engineers ; f from the habitations of .mlun to ml;siclumi“ of industry, diven '
IR il architeets need give much more attention to the subject the workers themselves [1()])ll]‘lﬁ01.1 o [::}lCLS, ’;[\]here, e.\’cep%mg
g i . A w i iy ‘(r . i ' f H ) - nr 5 sparse, the surr ]
LR R than they hitherto have done. _ _: land comparatively valueless, and the (-[l)l'mc’es of pr ouncing
dl] Respecting the subordinate factors of ill-health nmong potters for public nuisance . 1e - CHAnee prosecution
it . o PR . o i ] ¢ nuisance and for destruction of crops are but few
% R little need be said.  The regulation of the heat of workrooms : All this has followed from the malod ps are but few,
. £ is very much a matter of ventilation and of construction. The : apours thrown off in the cour o of i 0‘{9“’“-" and destructive
t B . . . . » : . 14 H ac . P . .
% lieat emanating from the closets wherein the wave is fivst placed by public sensitiveness and n.(.-udi(.l:l mafacture, and magnified
, Pl can be moderated by care, and lessened by ventilation of the L Let me first say what ccllnc'i]:t isE' it -
: ?i-ﬂ | closets themselves; and that of the shops can be reduced by ’ ally speaking, it is a mixture of c;n-l])l , bfLO"f,‘l’I(}SltIOH- Chemi-
ISR R alterations in their construction and disposition, and by ven- : of alumina; or a double silicate (;f ]i(:l:d ¢ 01 i‘"e_““d SllllCﬂfe
. 1 £ ; . . J— N, * ! . e o < el ne and alumma colourn l
! i £ F Qrrang . H ) . red
;[ Lo tilating arrangements E by oxide of iron. The rough components are earbonate of
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The introduction of steam and hot water pipes for warming
the shops, in place of the old-f ashioned stove pots, has operate
injuriously upon the health of the operatives: because, for the
most part, whilst sceuring warmth, it as been at the sacrifice
of ventilation.

The enormous combustion of coal in firing pottery, and the
dust and smoke attendant upon it, represent evils which we may
yet hope to sce removed, by the adoption of gas in place of the
crude coal.  Experience in America and elsewhere has proved
the applicability of coal-gas for fiving pottery, and nothing

lime (us : '
wsnally chalk : . :
o W ‘-t ?, flint .m(l.cln_\, the last being of a selected
fromcle b did(, er, :!ml obtained from ancient lake bottoms
T ‘uﬁtllt eds, and .llkc places of past or present subsidence ’
st process is to i .3 N pos .
mortar grind]inrr o i alI{I{fl the clay in a mill resembling a
flint and lime D'u'c| ‘lllmi . l o tl]\m% the necessary portion of
. e are added and worked up tog * Wi rater
mtlo‘ a mud-like mass. P together with water
‘ormerly the i
he amalgamat ‘aw materi ;
was ot i}l'l fo mmalg nnflhon‘of the raw materials with water
anks with the aid of heat, and after very pro-

longed stirp i
ged stirving and time to allow settlement, the material was

H




. iy ey o it

i e b B B, e
A, ‘_!L

I
it

——

I T

. "unn.._-..vv‘v!_f'?ff"“‘pﬂm’:-wl't:hmfmhif.H«"'.‘”'\;U'_'r.\‘." L)

il MINERAL (NON-MEFALLIC) DUSTS.

submitted to a process of wet avinding, and ultimately ealeined
in open-topped kilns,

Now the mud-like materinl is spread over the floor of lurge
vault-like chambers, heated by a furnace at one end,  After
heing there duly dricd and subsequently ealeined, the cement
is ready for grinding between mill stones. The aim is to reduce
the compounds to as fine powder as possible.

Few manufacturing proeesses are more simple in_ principle.
A semiliquid mud is prepared and thoronghly mixed, then
dried and caleined, and afterwards ground in a mill, Neverthe-
less, it presents possible canses of illness, both by heat and dust.

For example, a very high degree of heat s attained in the
drying chambers or vaults, nud when it has done its work, the
residual dry cement has to be removed by shovels and sent up
to the surface, s the ex qvation is piv(-c\\'m'k. and a speedy
cmptying of the chamber desivable, it is common for the
labourers to descend into the chamber before the material has
sufticiently cooled, and therehy to suffer exhaustion due 1o
lheated air conjoined with strong physical exertion, within a
confined space, and xome gascous prog wets not guite innocuous.
As a matter of course, the excavation of the dry cement is
attended by considerable dust; though fo a less degree than
the subscequent operation of erinding.

The dust generated in cither way is highly drritating to
mucous membranes, and canses heat and smarting of the eves,
and still more of the nose.  In the case of the latter organ the
ieritation advances to local infHammation, and presently to
uleeration, which especially attacks the septum of the nose, and
ends by producing perforation. Farther destruction of tissne
follows shonld work be continued and no efforts at freatment he
made.  This partial destruction of the seplum nasi is a lesion
well-nigh peculiar to cement makers. 1t is brought about by
the jrvitating dust which clogs the nasal passages and provokes
offorts to distodge it hy the fingey nail, with consequent aggravi-
tion and extension of the ulee ative inflammation already set up.

The character of the dust cannot fail toprove highly irritating
to the mucous membrane of the air passages, but thanks to

soteeting coverings of the mouth and the remarkable affinity
of coment, for water, almost the whole of it gets interrupted in
the nose where it forms a plug, the expulsion of which is
impelled both by the volition of the individual, and by automa
tic or reflex action. It must however be admitted that some of
the finest particles do, in course of time, penctrate to the Jarger
bronchial tubes, and eventually produce cough and shortness o
Lreath, or a chronic bronchial asthma, '

In this occupation of cement-making there does not appeat
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to be mueh scope for sanitary applinnees.  Stll something
might be done in the grinding department. to obviate the diffui-
sion of dust., It may be urged that in the ease of cement-
mills the vumber employed is insignificant ; but, if this be true
humanity imposes the onus upon proprictors to fessen, if not. to
altogether vemove, a tangible cause of sickness 3 and the
example of flour-mills, to some extent at least ill(li(:,'ltl“ how i
may be done, ’ tes ol
Il dusty trades there is a simple expedient against dust
inhalation found in the weaving of a vespirator; and it is one
that would scem to he well ealeulated to effect that '(Jl;ject
In very many ocenpations, indeed, vespivators are {l])])“("ll)k"
e would be fay more so if improved and specially constructed
to provide against, the breathing of dust,. Unfortunately this
specially adapted character s not one commonly met with ;
for in their construction the principles necessary to make aourl
vespirators for sick folk who only want protection from cold and
tl:'llll]).illl', are those followed., The fine wire-gauze is not cq;un-
tinl ; it does not intereept fine dust, and the fiem frame is only
an impediment to the close adjustment of the dust-filtering
nl:l:‘(irml fo the 'tlcprcssiuns about. the mouth and nose, K
i i 1 st of i bl il he
X ; of the breath; and the
whole apparatus impedes free expivation and inspiration, and
when choked is not readily cleansed. A respirator must not be
rigid, and its essential part to oppose the inhalation s al film of
cotton wool, so stretehed and supported over the mouth and nose
:}::Ltirllt lies in imlntllvclintv :iL)pusiti(m with the cutancous surface of
» faee around them,  For a long series of years I
have tried assiduously to get 11(‘?1ftfl}\{tz\f(:il'l:‘:(;:: :lI :“']d N t]lluh
dust to wear respirators, but with so li F cess that o
pirators, but with so little success that our
endeavours must be accounted failures. The freedom of breath-
ing is so embarrassed by them, and what scems of more {ICCO(Illlf
if owr female workers do not deceive us, the freedom of t'lll3
also, that they prefer to breathe dust rather than to wear thc:n;
Another objection arises from the inherent sense of beauty
lt;.;-lge(l in the breasts of all ladies; a senfiment scl'i(;usl':;'
:}\'I::I}I(lcsl' b:\' the enclosure of the mouth by an ugly respirator,
‘l(.l is contemptuously called a muzzle, and which, in the
presence 'of umnuzzled workers and their jests, only si:mul'n'lv
strong-minded individuals can persevere in wearing. s

LA
disi(!i::z,i 1‘)\1}‘:] ].m\"cl-_fu\'(m}'ed me with their attention to this
[ oontse o ltli ma \m‘g of pottery \\'}ll be disposed to ask, why
of e said wothing, or next to nothing, of the ornamentation
are by the processes of printing, gilding and colouring—
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116 MINERAL (SON-MEFALLIC) DUSTS,

ocesses constituting the business of finishing o decorative
department.  The omission will seem so much the morve glaving
when the large number of hands employed in that department
'« taken into account; for the nutber so oceupied cquals, if
iuleed it does not surpass, that of those working in the clay-
department.  DBut ho fact is, that the ornamentation of pot-
tery by painting and gilding, is a form of work differing
enfirely from that of —potiery making properly so alled s
thongh in almost all cases {he two kinds of oceupation are
pursued in the same buildings, and those engaged in them get
arouped together under the general heading of potters.

The hygienic features in common are s indoor lnbour, the use
of lead, and, in the case of a small hand of workmen, exposure
to heat.  Respecting the first-named no remarks ave needed.
I the matter of lead, the hands engaged in decoration are in
injurious contact with the poison, in the form of ecolours in
mujolica painting, in ¢ wround luying,” md to avery stall
extent in ordinary enamel-painting Tastly, as to exposure to
heat, and omitting that experienced in working in hot shops,
the two departments meet on common around in kiln-work—
a process of firing requived to fix e make permanent the
gold and colour deco ation used for ormament, At the same
time the conditions of labour in kilus and in ovens are not
alike; those in the former being far less severe, considered in
their hygienic bearings.

The sanitary features of the decorative and finishing depart-
ment exist, however, in a pre-cminent degree, in the conditions
more or less inseparable from sedentary abour. Such are the
sitting posture with the body more or less inclined forward, the
want of muscular movement necessary o healthy vespiration
and circulation and to muscular nutrition, and lastly, confine-
ment in shops too frequently aver-heated and under-ventilated,
and fouled by the breath of numerous workers and Dy the

yroducts of gas combustion.

These factors are common fo all sedentary occupations and
need not be enlarged upon by me, although in the department
of work in question they are the most weighty from a hygienic
point of view.

1 will now conclude by cordially thanking my heavers for
the patient attention with which they have favoured me, and
trust that I have succeeded in clucidating the sanitation of the
pottery manufacture, as far ns the compass of a single lecture
would permit.
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METAL ;],IC_ DUSTS, CUTLERY, TOOL MAKING,
AND OTHER METAL TRADES.

By SINCLATR WHITE, M.D,, I".R.C.S.Eng., D.P.H.Camb.
Lecturver on Public HHealth, Sheglield Medical School, §e.
Reap Noveumner 23nrn, 1893,

I nave selected the eutlery and file trades for my lecture
|un'll.\' heeause they ave industries which find employment fo ‘('l,.
arge number of workmen in the distriet in which I reside -m;l
P i thus able to speak of them from personal observation ;
and - partly heeanse they illustrate in several \\':n'slthe‘ need
which exists for drawing the attention of the community in
general, and lie Legislature in particular, to defects inyﬂl‘
S:"'lll‘t]uh(m of oceupations, , ’
s . woar . H r oo N H
i Yo prentictiy ot pofconcy o aittnod
ny g apj i hefore proficiency is attained: and
as in the majority of insfances the callings have been handed
down flll‘l)llg]l many ancestors, the workmen may be q';i(l to
p():i.'il':s's.Ilcl‘c(llt:ll‘_\' qualities, whether for good or evil inc.i;lcnt-tl
to their occupations,  Then they are quite free from tl‘w
:}(!_ulltv ation of 'ElSll{ll lubour, and for this reason statisti al
l_\llt ences concerning them possess a relatively high value,
o .%mtnlp(:se' t.o' pass in review the special risks to health to
ich the workmen ave exposed, the sanitary conditions under
;)\‘l.nch fllc"\' work, the evidenee bearing on their health furnished
t (: l:llclttah:\ :!lll(.l other returns, the factory legislation as applied
these trades, and, lastly, suggestions for remedying or
:umxléo ating existing evils. °
nok ':llll:;f(:zlt’fl(it I ‘gu{te'fn.ll'y :}ckuow]ed%c my indebtedness to
oy manufactius 1s].1|1( workmen of Sheffield for the uniformly
. { iz B VT W r 7] - :1 » 3 L
ma'i‘erinl s It lll:(jtll l(_l‘(.cc.phon they accorded me while gathering
(li.stillllt'.tmi?:;ggi:g:lmnOﬁ cnlf‘tlc{'_\"com.pl@ses a number of wholly
{tinct !, roces :,tL:l(, i 0 which is interesting; but from =2
o of‘)ﬂwéc_( point it is only necessary to refer at length fo a
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118 METALLIC DUSTS, SINCLAIIL WIITE, 119

flt‘sltldt-:ls the floor and safurates the aiv of the grinding voom.
w damp atmosphere in which wet grinders work
t'un:hlcvs'] t ‘:! !'Llcli!l which wet grinders \\mI_\'uml(mbtetll_\'
o 1 .1‘)].):1 ing mortality from phthisis and other Hal
]lln;,; ;llsuuscs.tn \'i' el they are subject,  Two other factors i
must be mentioned which contribute to the s i
le 0 _ . nee . - ! ) : : 1e smme end,  One s
Forging may be done by hand or by tht aid of a steam the stooping, const qined posture which many grinders assume
Lammer.  Hand forgers are o mnseuhar, healthy eluss of work- as they sit astride their grinding stones wi o e ; A
v A 1 AL : Yy s grinding stones with the elbows resting
men g and their calling, which is very shnilie o that of w on the thighs; the other is the stagnant condition of the air of
I . - . - (I X .'- , X . - . : e . ¢ Fel ' 4
Llacksmith, presents nothing vequiring special comment. the grinding voom, whicl in many respeets resembles that of

In the production of the hest cutlery the first process is that
v of forging the blade out of 2 bar of heated steel.  Inferior
L Dlades are frequently stamped or wflicd™ out of thin sheets of
metal by means of machinerys while the lowest clnss of all is
ade out of a substunce called ¢ sow metal?* east in moulds.

[P

s R 1

' After the Dlade has been forged it veceives the mark of the s damnp cave.
manufacturer, and s then tem ered and havdened, these pro- i rtain articles vt Lo 1o o
. \ . 1 | Certain articles of cutlery are ground partly on a wet and

||:|r]||i\|' m; :lt dry si;‘mc. Thas the backs of razors and scissors
and the holsters of table knives ave gr v, while the res
tad Hhe Bolsters o ‘  are ground dry, }\]IIIL the rest
1o Dlade is wet ;'_umlml. The dry process is however of
relatively short duration, occupying less than one-sixth of the
entire fime taken to grind the hlade,

. l l;urc is another process conneeted with grinding which gives
rise to enormous volumes of dry dust.  The grinding stones
are received from the quarries inoar lition,

et . ¢ quarries i a rough condition, and the
‘ 'l . ; - . K . s .
r:'l.l'l(tlf, o fer mounting the stone on its axle, reduces its
tnclmp erence to the proper shape and degree of smoothness hy
applying n bav of steel to it while it is revolving slowly, Thix e

cosses being commonly done by the forger, s next passed
on to the grinder, who reduces it to its proper shape and thick-
ness and gives it its catting edge.  Grinding is done on eiveular
stones, furned cither by steam or water power,  The stones
vary in_diameter from one or twoe inchies to several feet, and
are of different degrees of harduness, necording to the nature of
the work requived of them.

From a sanitary point of view grinders may e divided into
| two classes known as *wet grinders " and @ dry grinders.” <.

Dry grinders are engaged in grinding steel forks, aungers, ’
gimlets, needles, and a fow other articles, They form a coms

i i T RN M i Vi R i AR o s

1: B . . .
1 : 17" s L ' 1 > eyl 1 * vV eressSIVve IRy ditee 1. . . -
IR paratively smudl class of workmen, but owing to the exeessive process, which is known as “racing the stone,” accupies less :
1 RN mortality which formerly obfained among them, they have long than half an Lour; but while it is in progress, the air of tl . |
o attracted the attention of the trade sanitavian, The attrition room near to . stone is i . TR \ i
11l N . t trac ! ! e stone is almost unbreathable.  All stones :
IR ; of the steel against the dry grinding stone gives vise to cnor- whether for wet or dry grinding, require to be “raced” in the
: | mous quantities of steel and stone dust, which is very irriiafing first instance, . b
g ' b4 . . ‘ n 'i . i
S to the lungs, and produces a pathological condition known as ~ Another danger to which grinders are exposed is the break- B
1 grinder’s phthisis. : ing of the grinding stone.  These accidents are unfortunately
Jrey. At one time dry gru}(}mg was, pcrhay:s, the mnst|unl!c:llllf_\' ; common, ad often cause frightful injuries and eath They
g0 trade in the conntry. The late Dr. J. C. 1all, of Shieflield, in 3 are due to n variety of causes, such as departure from the
'R R an admirable paper read before the Social Seience Congress in oy cireular shape owing 1 v side . v
180 i ) . [ | g fo one side of the stone wearing faster
3 1865, stated *that, excluding boys, the average age of dry : than the other, flaws in the stone, allowing a ortion of th
3 R arinders was only 29 years” Of late the introduction of fans § stone to remain in water when not ’in use fir\‘ci;ltr1 it on its 1\]:,
:-?E j ¥ - |1v. \ r : . AFeY] f' M Y L] » * h \ : * 3 . v oy .’ Rt/ * oD bi"‘
; ; for carrying away the dust has greatly improved the conditions by means of wedges instead of using plates and screws for this
purpose, aud permitting the stone to revolve too rapidly.

under which dry grinders work and, as 1 shall presently show,
this has been followed by = corresponding improvement in
health and length of years, but the trade is still an unhealthy

one.
Wet grinding is much the more important branch of the

”.\.Iolst articles of cutlery after heing ground are “glazed.”
This is done on a wooden wheel covered with Jeather, which
has received a coating of emery and glue. The l‘illl, of the
wheel is from time to time rubbed with a eake composed of
emery, suet, and bees-wax.  The glazer is used for the purpose

it
-

PPN Y

par———————

e et

AT I T LT T .

arinding trade, and gives employment to seve -l thousand work-
o en in Sheffield,  The grinding stone passces through a thin layer
of water during its revolution, and the process 15 cum])m'ati\'c]y
free from dry dust; but it is accompanied by other evils almost
as great as those incidental to dry grinding.

The grinding stones are constantly throwing off water, which

ek A e

< "a . N I . . 3
tj(l; Eﬁmm ing the marks {!cft by the grinding stones, and, owing
1e greasy nature of it face, e i St
greasy s strface, there is not 1
o the , nuch dust
Behin v olazer, i ith 1
i "l‘tt]u, ,g:l.v.u, 5111(1 in the same trough with if and the
L] ing stone, 1s a third wheel known as * the polisher,” which

- oy - ?
e e e I LT ST




v

P S s

e TR e Bt M YT LT

120 METALLIC DUSTS,

is employed to give n highly finished appearance fo certain
blades, The polisher is also made of wood and covered with
leather, but instead of emery a fine powder containing oxide of
ivon, and known as “erocus,” s used with it. Polishing wives
rise to a considerable amount of dust at a part of the voom
where the ventilation is especially badd.  Glazing aned polishing
are usually done by apprentices,

The blades of pen-knives and many razors aye subjected
to a process called *lapping,” whiclis done on a lewd-rimmed
wheel called “a lap.” The process is of interest as heing o
pussible source of lead poisoning; but 1 have failed to find any-
one showing evidence of plumbism from this cause,

The next process is that of hafting, and this work is done by
a class of men called cutlers,

The healthiness or otherwise of a eutler’s oceupation is to
some extent determined by the elass of work he tllnc.-a. Thus
workmen who haft in ivory and tortoiseshell, work under move
favourable conditions than those engaged on inferior material,
such as wood and bone.

This difference is due to the fact that the former class do
L most of their work with a file, and produce little dust; whereas

B the latter shape the knife handles on an emery wheel, known as

wq cutler's glazer,” and produce clowds of dust, composed of

g steel particles from the rivets and tang, of emery from the dry

Py glazer, and of bone or other material of which the handle is
iy made.  The cutler's glazer is a comparatively recent invention,

having come into general nse only during the last twenty
years. Previous to then all handles were shaped with u file,
Tt is most injurious when used for shaping the hafts of knives
that have scale tangs, because the projeeting portions of the
tangs have to be ground down by if,

The cutlery manager of one of the largest firms in Sheflield
assures me that cutlers, as a class, have become much more un-
healthy since the introduction of the glazer. This opinion has
heen endorsed by other competent observers; and there is no
difficulty in accepting it if we reflect that the modern seale
tang cutler, when using a glazer, is virtually a dry grinder,

The bolsters of inferior knives are often made from an alloy
of lead and zine, which is cast on the blades and subsequently
ground to the proper shape on an emery wheel.  During the
grinding process much dust is given off, and being inhaled by
the workmen occasionally canses lead poisoning and death.

Files and rasps are largely manufactured in Sheftield and
the surrounding districts.  In Shefield alone the industry

gives employment to more than 4,000 workmen, besides a large
number of females.
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The principal processes in the mannfacture of files ave
forging, anncaling or softening, grinding on a wet stone, file
cutting, and havdening.  Of thesefile eutting and file hardening
only need detain us,

File cutting may be done hy hand or by machinery, Of late
{he proportion of machine cut files has steadily inereased, hut by
for the greater munber are still hawd cut; and in this process
mare workmen are employed than in all the others conjoined.

Hand file eutters ave exposed fo two speeial dangers to health
one of these arvises from the overcrowded and badly ventilated
vooms in whieh they work, and will be fully counsidered when 1
come 1o disenss the sanitary condition of the workshops ; the
other is due to the employment of a lead bed on which the
fites are cut, and is a terrible scourge to the trade,

The teeth of a file are produced by means of a chisel and
Bammer; wnd o afford a firm bed for the file and redoce
vibration, a block of lead is placed underneath the file.  The
non-clastic character of lead eminently fits it for this purpose,

while its comparative softness prevents it from injuring the

teeth of the file when the reverse side is being eut,

At cach stroke of the hammer a fine clowd of dust containing
much lead rises in the air, and as the file cutter sits with his
face dircetly over the anvil he must perforee inhale some of
this lead dust.  Morcover, his left hand which holds the chisel
is almost always resting on the lead block from which it receives
a coating of Tead, and in a great many instances some of this
finds its way to his stomach at meal times, Nor is this all, a
practice exists among certain file cutters of moistening from
time to time the end of the left thumb at the lips, so as to
secare a better grip of the chisel.  This habit T am pleased to
learn is dying out, but where it is practised it isa potent method
of introducing lead into the body.

The ill effects resulting from the employment of lead in file
cutting ave only too well known,  Colie, paralysis of the extensor
muscles of the wrist and thumb, gout, and Bright’s discase, are
the most evident of its protean evils; but long before it produces
these definite maladies its influence on the body is both seen and
felt,  The sallow anwemic countenance presented by the file
cutter is almost characteristic of his calling, while enquiry will
often elicit a history of constipation, indigestion, and bodily
weakness, long antecedent to the development of more alarming
maladies,

It is reasonable to suppose that file cutters who neglect to
wash their hands before eating, and who are otherwise careless,
will suffer from lead poisoning o a greater degree than those
who are more caveful in their habits,
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But while this supposition is no doubt true as a rule, it admits
of numerous exceptions, and one is driven to the conchusion
that idiosynerasy of constitution renders cortain workmen highly
susvepliblu to the pernicious effects of lead, while it cuables
others to effectively resist its power,  In no other way can 1
explain some facts brought out during my inquiry,  Thus a
highly intelligent workman informed me that he was the oldest
of five brothiers, all of whom were file cutters and eaveful in
their halits, yet four of these had died from the eifeets of their
teade, and he himself had lad lend colic. On the other hand,
[ have examined workmen who expressly staded that they were
indifferent as to precautions, and yel were in grood health after
forty aul in one instance after fifiy-tive years of file cutting,

Tliese anomalous eases are serious stumbling blocks in the way
of improvement, because they are sure to be quoted by file
cutters when they are urged to take more stringent precautions
against lead poisoning,

By way of sampling file cutters I examined one hundred men
taken haphazavd as 1 met them in their workshops,  Theiv
average nge was thirty-seven years, aud they had been working
at their trade on an average for twenty=threc-and-a-half years.
Seventy-four lad a lead line on fheiv gums, twenty-cight had
cuffered from lead colic, and twenty had at some time been
afflicted with paralysis of the wrist or thumb.

These figures, however, do not show the full extent of the
mischicf, beeause file cutters when they hecome  serionsly
paralysed in the wrist are anable to follow their employment,
and cither take fo some other calling, or too frequently hecome
« Dburden to the community, until a life of decrepitude and
disease terminates in premature death..

Although lead is well known to produce paralysis of the
wiist and thumb, it would appear to be probable that in the case
of the file cutter these affections may sometimes be partly due
to the excessive use to which the muscles of the wrist and
thumb are put.

The rapidity of a file cutter’s movements is perhaps unsur-
passed by that of any other handicraft, while the muscular
energy produced in the heavier branelies of his calling is truly
yhenomenal,

A deft workman will cut from 100 to 260 teeth per minute,
using a hammer which ranges from nine pounds to a few ounces
in weight, according to the size and character of the file. In
cutting large files a workman will, in cight hours, develop in his
right arm muscles alone sufficient cnergy to raise from 150 to

200 tons a foot high.
Machine cut files are frcqucntly cut on lead or an alloy of
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SINCLAHL WHITE, 128
lead and zine, but there is little contaet with the tead on the
part of 'lhu machinist, I have examined a number of machine
eutters in order to ascertain if they suffered from lead poisoning.
Fhe problem is complicated by the fact that many machine
entlers were former]y hand eufters; but my observations lead
me to the conelusion that machine cutting ravely, if ever, tri\jcv.
vise to 1his malady. ° v e

I'ile hardening is most commonly done by heating the files in
a coke fire and afterwards plunging them in a brine bath; hut
oceasionally they are heated in a bath of molten lead, while 2
:‘T"I bath is universally emploved for softening the tnn’t_l; of the
ile. | ‘

It is populavly sul)pusc(l that the fumes arising from the
molten Tead ave productive of lead poisoning, and I have had
hearsay evidence of several men who it was said had died from
this cause.

[ have, however, failed to find direct evidence verifying this
supposition,  An oxamination of twenty fle havdeners wlu.)
used the tead bath, didd not produce a single instance of lead
Imlsunmg. Three of these men had a lead line on their gums
mt all three had formerly been file cutters.  The point scemed
so imporfant that I deemed it advisable to examine the vapours
given off from the molten lead; and I accordingly drew through
water in a wash bottle several cubie feet of air taken from the
surface of the bath while it was being used, and had the water
:Ill:ll"\'S('(I. Several experiments of this nature were cumluct‘c(l ;
but in every .insl':mcc the water was found to be free from lead.
Other invest 1g:ltiu|15 bearing on the same point yielded negative
results 3 and it would appear te he fairly certain that the lead
baths do not give off the vapour of lead ‘or of its oxide, and are
therefore unlikely to produce lead poisoning, It is only right
to add that the molten lead is covered with a laver of fine
coke 3 and to this agency the workmen attribute their immunity
from lead poisoning, )

[ have now to deseribe the sanitary conditions under which
these trades are carried on; but before entering on this subject
it is desirable to mention the peculiar :11‘1‘:u1?,rcment existing
hetween r\‘\'01'knwn and the owners of the majority of cutlery
works, The workmen are usually picce-workers, and whether
they work for the owner of the premises or for some one else
pay a weekly rental for their troughs or benches and the
heeessary mofive power. They find their own tools, and are
\'11't‘11:!||.\'_j1)i|1t tenants of the rooms they oceupy. ’

N (;‘(‘ltl'llll(ll:(llll!?‘] ‘1:1.1\:]}):; 1(:(:!10(':‘11 (.)s‘cp:tl]l‘n‘te b'uil(_lgngs \?'hiull are known
g [t S, n the premises where the other
branches of the eutlery trade ave carvied on.  In either case the
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avinding of heavy articles is conducted on the ground floor,
The rooms or “hulls” as they ave called ave sometimes sunk
below the level of the gvound, and are, as a rule, bonnded on
three sides by blank \\'aTls, without adequate means for cross
ventilation. The windows and door ave in the fourth wall, and
the former are usually devoid of glass, beeause the mud from
the grinding stones would speedily obstruct the light.

The *halls” ave provided with fives for drying the Dades
after they have been ground; but the fireplaces ave as a rule
situnded cither in the front or in one of the lateral walls, mul
consequently their utility as ventilating agents is largeely redueed,
Each *hull” contains one, two, or more tronghs which run from
front to back, and in them ave placed the grinding, uluazing, mud
wlishing wheels, in the order in which T have mentioned them.
The floors are wet and dirty, and the atmosphere of the vooms
damp and stagnant, particularly at the back where it is further
defiled hy dust given off from the polishing wheels, T'he cubical
space per worker would as urule be ample if suflicient. ventilation
were maintained.

Dry erinding and the lghter branches of wet grinding ave
auried on i rooms in the upper stories.  Avticles which ave
partly drey and partly wet ground are also as a rule ground in
these rooms.  Detter ventilation exists heve, but on the other
hand the rooms are often overcrowded, and where drey grinding
is done there is much dust generated.  Tu the majority of dry
arinding rooms an cffort is made to remove the dust by fans, but
oceasionally these are absent,  One fan is as a role suflicient for
several workmen.  Attached to it are a number of fubes, each
of which ends in an expansion or hood in front of the grinding
stone. The tubes are put down by the owner of the fuctory,
who likewise occasionally supplies the fans; but as a rule the
fans and hoods belong to the workmen.

When properly constructed and looked after the fans act
admirably for rémoving dust, and also aid in ventilating the
workshops ; but as several workmen commonly oceupy one room
and share responsibility for its sanitary condition, there is the
usual failure to perform efficiently that which is the duty of no
oue in particular.  Ior this reason the tubes are apt to become
choked from not being periodically cleaned out, or a trivial
defect, which a few minutes would remedy, is allowed to render
the fan inoperative for days together.  Again a caveless grinder
by neglecting to use a hood will seriously discount the effort of
his more careful shopmates to keep down dust.

Henee it happens that in many workshops where dry grinding
is done, the dust accumnulates in large quantities on the floor, to
rise in dense clouds each time it is disturbed.
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The buildings in which eutlers work vary very widely in their
sunitary aspeets, Many of these places ave as perfeet as it is
possible to make them, having regard to the nature of the work
carvicd on therein,  The rooms are lofty, well lighted, and
provided with eflicient means for ventilation, together with fans
for the removal of dust where such is generated in large amount,
But in the manufacture of seale tang cutlery where glazers ave
extensively used the atmosphere, under the most fuvourable
civeumsfances, is charged with fine dust,  This is especially
noticeable where bone is employed for hafting.  Morveover,
manutacturers: complain bitterly that the workmen will often
block up ventilators and dispense with the use of fans unless
strict vigilanee is maintained. It may appear to he ineredible
that anyone should pursne so suicidal a poliey, yet personal
observation compels me to admit that these allegations are not
altfogether groundless,

But while T gladly note these superior factories, 1 am
compelled to state that in a large number of cutlery works the
sanitary conditions are utterly bad.

Dilapidated huildings, construeted in the first instance without
due regard to the requirements of health, are sadly too common.
In these, overcrowding, defective ventilation, and a dust laden
atmosphere are the rule rather than the exception,  Externally
the coudition of affaivs is often no better, the factories being
shut in by other buildings which exclude sunlight from the
lower rooms, and interfere with the circulation of the air.

IFans exist in the majority of seale tang cutlers’ shops, but by
no means in all,  When present they are sometimes useless

owing to the choked condition of the outlet tubes. Amnother
grave defect is the indiseriminate mixing of various classes of

workers, Thus in a shop where a dozen men work, only two
or three may be engaged in dust-producing processes, yet all are
obliged to inhale the dust laden atmosphere.

Again u careful workman will provide a fan for his own use
andl still suffer from dust, because his shopmates work withont
fans.  Such instances are perhaps rarve, but they serve to
cmphasise the diffieulties that arise in dealing with the sanifary
evils of the trade.

The forging, grinding, and hardening of files are conducted
on the premises of the manufacturer; but file cutting by
hand, which gives employment to more than ene-half of all file
makers, is usually done by outworkers in shops which they rent
for their use, These workshops are commonly one storied
buildings, situated in courts and yards, and surrounded by
dwelling houses. Many of them are in close proximity to
middens, which reccive the excreta of the surrounding inhabi-
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tants, and are nearly always wet and offensive, Oceasionally
the file cutters’ shop is placed under the same voof with a
midden, being sepavated from it only by a thin brick wall,

The workshops contain from two to ten or more workers, and
are nearly always overerowded—often much overerowded,

I measwred 21 workshops, in which 108 file cutters worked,
and found the average space to be equal to 167 cuhice teet.
per worker, and in one instance it was as little as 100 enbie
Feot. Tt should be added that these shops were not specially
selected, and ave probably a fair sample of what ebtains
throughout the older parts of the city. It is exceptional fo
meet witl any special means for ventilation; and as the ocen-

ation is u sedentary one, the windows and doovs are shut during
cold weather.

Fortunately all file cutters’ shops ave provided with a fire,
but as the chimney is always a low one, its aspirating cffect Is
meonsiderable.  Moreover, the faees of the workers are on
higher level than the chimney throat, and consequently the
conditions for using it as a veatilator arve bad. Oceasionally
one meets with a rde arrangement for washing the hands, bat
this is so exceptional as to be remarkable,

T shall now place before you the information which statistical
returns afford us respecting the incidence of disease and death
on these workmen,

Unfortunately, the trade societies o which the workmen
belong exist only for the purposes of regulating prices, and of
providing pay for them when they are ot of work, or on strike:
nor do the sick and funcral clubs furnish data sufliciently exact
to be of any value for this purpose.  The only significant fact 1
have been able to gather from this source is that most sick clubs
decline to admit to membership dry grinders on the plea of their
unhealthy calling,

But while we are cut off from the information which a welt
organised system of registration of sickness would afford, the
registrars’ death returns provide us with material from which it
s Tossible to extract data showing the influence of occupations
on the health and length of years of workmen.

Until quite recently in this country, if we except the valuable
decennial reports of the Registrar-General, the task of working
out mortality tables bearing on trades has heen shamefully
neglected, and yet I can conceive of no more useful work to
which Medical Officers of Health could turn their attention
and I would respectfully and carnestly suggest to the Local
Government Board the expediency of insisting on such tables
being supplied for the chief trade centres in the conntry.

Following the example set by Dr. Ogle and his illustrious
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predecessor Drc W, Farry T hegan in 1885 to compile the
death returns for the more important trades of Sheflield.  The
work has been continued by my successors at the Sheffield
Health Oflice, and through the kindness and generosity of Dr.
11. Littlejohn, the present Mediceal Officer of Health, I'am able
to present. to you mortality {ables for grinders and file-makers
which are perhaps unique.

An examination of death returns may be made to yield useful
information in & variety of ways. By comparing the number
of workmen in each trade, who have died during a stated period,
with the computed number engaged in each trade, we ascertain
the death-rate prevailing among workmen in various trades for
that period,  [Before this method ean however be made generally
applicable, the census refurns will require to be much more
detailed than heretofore,  Thus at present the census returns
give no information whatever respeeting the number of grinders
in the country, these workmen heing classed with other trades. ]
By tabulating the deaths in cach trade according to the diseases
which ocensioned death, we ascertain to what diseases workmen
in any partiewlar ealling are specially liable.  And lastly, by
making a classification in which the age at death is the leading
feature, we are able to indicate the length of life attained by
workmen in various trades, )

For the purpose of publication I have compiled mortality
tables showing the number of deaths, the primcipal disenses
which eaused death, and the age at which death occarred among
grinders and file-makers in Sheflield during the eight years
1385—42,  Deaths among females, and boys under {he age of
135 vears have heen excluded,

‘To make the figures readily intelligible to the ordinary reader,

I have added a comparative mortality column compiled from the
f'l"!"“] reports of the Registrar-General for the years 1887-88-81.
his column shows the proportion of persons who died of
-arious diseases at various age periods per 1000 deaths among
the entire male population of England and Wales over the age
of 15 years. It will afford at a glanee the means of comparing
the incidence of disease and death on the workmen I have
mentioned with that obtaining among the entire adult male
population of the country,  The crvitical reader may observe a
few minor incousistencics, which ave unavoidable owing to the
smallness of some of the numbers dealt with.

For many reasons the mortality prevailing among the entire
adult male population is the most convenient standard by which
to compare that for various occupations; but as Dr. Ogle has
pointed out it is not an ideal standard, because *it is contributed
to by an enormous number of persons who are permanently
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ause 43 per cent. of all deaths, as compared with 32“l| per (:vfl'ti
for all adult males; urinavy diseases 7 per cent,, as (-.(:.mr.l?_ul
with 445 and nervous diseases 14-1 per cent., s compires with
9
lz'i:.lua Registrar-General's estimate for ﬂlt'-lll:lk(‘!‘lﬁ,. .;lltl\u]n.l;ih.
compiled on a somewhat different plan from that W 'lll(.-'l' i‘:rdrt-
adopted, shows similar results,  His gcnoml. morin 1;\ flr:“- fl
for these workmen is 1,667, as compared with 1,000 ol l'l:'
males at corresponiling nge periods, while his Spl:(illll mon t.z‘lr ity
fieure for phthisis and other discases of the rcspnutmﬁ Uli.,llllll.h
i for file-makers 783, as compared with 102 for a .l.ll.l.lh:.
Morcover, lie shows that the mortality from leadd ]l(llsulllll,::
amony file cuttcn{'.s s l}l\un'c than twice as great ns that among
any other class of workmen, o
‘m"\l‘l(::\hj:-n(ths registered as being actually due to lead ]nnst}mnlg,.
tovether with the excessive mortality from  discases o 1IIL
arinary and nervous systems, may be properly referred t.u. lt e
lead bed used by file cutters; while the abunormal mmll.l Il‘t'\-
from phthisis and other respivatory discases i Il("CU‘;EI‘IIh'( for
chiefly by the ol:'ercrowdud and Dadly ventilated workshops  n
Tich they work. '
“hllﬂldt]ilt(f.‘bccn possible to compile a_mortality column tl"u;' rh!{:
cutters only, there (‘ﬂ;l lmnllll_\' be a doubt that it would have
how ighier mortality still, '
hl“a‘\ti::gglt::: the umlnig'nity_ which exists respecting w.lmt con-
stitutes a cutler, the Registrar’s returns for this hudc_l.l.u:
comparatively worthless, and 1 have heen unable to compile «
trustworthy mortality table for these workmen; but there can
be little doubt that scale tang cutlers suffer grreatly from
1seqses he Jungs. )
dh'LI';:;gl({)f'éistrar-&cne al's estimate for this class .of wm'linll.cn.
shows a general mortality figure of 1300, and a special [l‘ll(-!l'.t'({}l 1?\.
fieure for phthisis and (}ﬂll_:l' respiratory disorders o -‘-ht , l:
compared with l,U(_)Ul:md 402 respectively for all males at co
ing age periods. '
ubll;?::ll;l(:?oréj aclccpting the figures I have prepaved as sh({\\'mg
the unhealthy nature of the callings pursued by these wur]\mel_l,'
it is desirable to enquire if therc are other factors than th;‘:n-
oceupations which may specially influence their health 01l
wood or for evil. In other words, do their habits of life i
e conditions under which they live outside their \\'ork.sh.opi
materially contribute towards the results which Hffltlstlc{ll
evidences yield 7 This is an exceedingly complex llllcst}()lll,. :;}1(
vet on its solution depends the value to he attached to statistics
when they are offered as evidence of the unhealthiness or

otherwise of any trade. A calling may of itself be a healthy
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ane, and still show an excessive mortality among its workers
owing to their dissipated habits.  The same result may acerue
owing fo the workmen spending their nights and unoceupied
hours in unsanitary houses, or in districts that are from their
position unhealthy,  On the other hand the incidence of
unhealthy frades will be less felt by workmen who live pradent
lives nnder favouvable hygienic conditions when not at work,
than by others less pradent or less favourably situated,

Brictly it may be taken that the habits of life and the houses
ocenpied by the workmen [ am discussing are, from a sanitavy
point of view, neither better nor worse than what obtains amon;u;
the other artisan classes in Sheflicld. There ave no data which
wonkd enable us to form an acemrate estimate of the mortality
lu'c\'uiling among this class, and the most we can do is to fail
rick on the evidence afforded by the mortality figures for the
entire city. '

Without wearving yon with tedious details, it may be stated
generally that the average death-rate for Shefhizld is somewhat
higher than the average for the other lavge towns in England,
and dlistinetly higher than that for the entive population of the
country,

We must therefore remember that, in comparing for the
|mrtusq of my lecture the mortality prevailing among Sheftield
workmen with that for the entive country, the Sheffielder starts
somewhat handicapped. A part of this handicap, it is true, is
the result. of unhealthy trade influences and should not count,
but the greater portion is undoubtedly the outcome of other
causes,  The total amount however is not snufficient to serviously
influence the vesults arvived at, and if we take the mortality
among all adult males in Sheflield as our standard, it will still be
found that the trades under review are distinetly unhealthy
according to this standavd,  Thus the death-rate for all males
over the age of fifteen years in Shefield during the eight years
1885—92 was 19:1 per 1000 per annum, while that for file
makers during the same period and at corvesponding age periods
was 22:1 per 1000 per annum. )

Owing to defects in the census returns it is impossible to
aleulate the annual death-rate for grinders, but it is quite
certain that it also is largely in excess of that for all adult males
in Sheffield, )

The legislature of this country has done much to improve the
conditions under which workmen pursue their various callings,
and although local peculiavities and unforescen contingencies
sometimes frustrate the beneficent intentions of our legislators,
ther{.: can be no doubt that the Factory Acts have been and will
contimie to be productive of an enormous amount of good.
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The most important portions of these Acts, from a snwtary

point of view as applicd to the frades I am dealing withy, ave

Clauses 3 and 36 of the Factory Act of 1878, and Clause 8 of
v Act 301,
th(’[‘;n\:tﬁ:'ft 1:} these enacts that “u factory shall not he 0 over-
crowded while work is carried on therein as o b ‘hm:fe-lln-"l!i ‘m.
injurious to the health of persons employed tlwrvm,lzflu. s;.l \ )ll\.
ventilated in such a manner as to rvmlvr.lnu'ln‘!v‘»,_ so fu tl. .‘
wacticable, all gases, vapours, dn'st, or other imp lt]t-T ;‘{vn.t 1 31'}‘.1
n the course of the manufacturing process or qu'n'clu'- it t.u.l.l it (l
on therein that may he injurious fo health.” The P (l:llll'
provides that «1f in a faciory or warkshop \.\'.Iltl‘l't: -';:rll"" n;‘:_;
ulazing, or polishing on a wheel, or any process 18 filflfl.t.l. 1;:: o
which dust is generated and inhaled by the -“(-)Il \Sli\‘ fo
injurious extent, it appears to an inspector that s Irlll 1.;.'.1n n
could be to a great extent .prc\'cnic(l by the use ;) n ‘.1” w
other mechanical means, the inspector may divect o fan or o u';
mechanieal means of a proper construction for preventing such
inhalation to be provided within a reavonable time, oo Stute
The third elause provides that when the Seevetary nl IL itl ¢
certifies that any frade is dangerous or injurions to Iu_-'u.: h | “1-
Chicef Inspector may serve on the oceupier of rtl:l(- ?l.u qm \luﬂ
workshop n notice regquiving thu.ubscr anee of sw .1 ..tlzu‘_l.w
rules, or the adoption of such speeial measures, ns‘.lrpuu‘ -t-‘ the
Chicef Inspv;et(]n' to be reasonably practicable, and to met
seessities of the case .
milt" l“lzt,:{zts further stipulate that the occapier Slm“-lh'v-lreslillm-l;
sible for carrying out the various provisions winch 1)
(O]K:i:“f]ilrst sight it would ap\wur that these m;:u:l.munti-:. ]:t':‘\,:l
nothing to be desived, but when we examie { Iwn“ applic tion
to the cutlery trades it is found that they work b ‘l , f)?\llll;: to
the difficulty of bringing home responsibility for thenr obser
““(l;((:l'nmmuler Iamilton Smith, Factory Inspector for chjfhel(ll
and the surrounding districts, has been rood gnough t\n give inlu
lis views on this and other defects i the Factory Lts] He
points ont that “many grinding wheels and uutlur_\; \-th < l;\-
the property of companies who let off 1'001115_51:311.;1 'po;\ el :)l l\l\ittllll K
men, and  successfully repudiate responsibi ity 01"121.1 ' ..l."
confrol.” Tt would appear that the same irresponsivr )‘t(f. f
be claimed by cutlery mannfacturers who let rooms o1 parts (:
vooms to their own workmen; and that if the Inspector msm;
on faus or other ll(_‘(‘(lfl]ll app]]mnccs being provided, he mus
oceed legally against the workmen. ' .
: ?Eﬁ;(lokggige of all this is that it is dificult or impossible to
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apportion responsibility for sanitary requirements, the Inspee-
tor's work is enormously inereased, and often rendered exces-
sively irksome, while the amount of good he can effect is
propurtionately lessened, ‘

There is but one vemedy for this state of things,  Sooner or
Inter the Legislature will have to fix on the individual who
lets oft vooms and power to warkmen the responsibility for
arrying out the provisions of the Factory Acts,  We shall be
told that an enactment of 1his kind would disturb long estab-
lished trade nsages, e be unfair fo the manufacturer; but
apart. from the fact that it is the only feasible way out of the
diliculty, it would merely place cutlery manufacturers on the
sume footing as that occupied by most other employers of
labour i the country. A\Em'co\'cr, some of the hest cutlery
firms nlready recognise their moral responsibility in this respect,
and provide for the use of their workmen fans and all other
contrivances of a sanitary nature.

The Factory Act of 1891 transferred the sanitary control of
workshops from the Factory Inspector to the Local Authority,
Under its provisions all new workshops must be registered, and
a register of sucly places is kept by the Medical Officer of
Health,  The period which has elapsed sinee the passing of this
Act is not sufliciently long to enable one to proncunce final
judgment on its working, but at least one defect has already
come to light,  The Act did not make it obligatory on the part
of the Local Authority to provide efticient machinery for the
proper supervision of these places, and the Sheflield liocal
Authority have not availed themselves of the optional power
they possess in this respect, but have handed on to the already
overworked Sanitary Inspectors the duty of inspecting work-
shops.  Up till the present time there has been no systematic
inspection of these places, nor has any scrious attempt been
made to deal with the overcrowding and other sanitary defects
which abouud in them.

It is calenlated that there are altogether 2,000 worksheps in
Shellicld, and to efticiently conirol these at least three special
mspectors should be provided.

The law at present stipulates that the occupier of a workshop
shall within one month of the date of commencing to use such
workshop notify the fact to the inspector, and supply him with
:lut.:lils respecting the nature of the work, &e., carried on therein,
This requirement is so far so good, but it does not go far
enough. -~ It would be much better if the legislature insisted on
spection and approval as preliminaries to the registration or
licensing of premises as workshops,

In this way, as Commander Hamilton Smith points out, “no
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134 METALLIC DURTS,

license would be granted for wndesivable places, the leense
would state exactly the conditions vequired.  The oceupicr and
tandlord knowing what to do would do it; and when it was
found necessary to prosecute, the inspector wonld present to the
Beneh an actual offence, instead of what is now considered the
technical offence of not having given notice of oceupation.”

Having regard to the unhealthy character of the work done
hy grinders, file cufters, and cortain clusses of cutlers, the Home
Neeretavy should diveet the Chief Inspector of Factories to dvaw
up speeial rules under Clause 8 of the 1891 Aety containing
requirements to be observed in places where these trides are
arrvied o, The rules should specify the minimum eabical space
per worker permissible, together with the specinl means to be
provided in each case for the removal of dust and fmpure wir

A notice shontd be exhibited in cach voom showing its cubical
capacity and the maximum nnmber of workers whe may Ix
employed therein at any one time, fogether with the special
rules to be observed, Bufore lowever special rules can he made
effective, it will be necessary to shift the vesponsibility for their
observance from the workmen to the person who lets off the
YOOms,

The sanitary condition of rooms in which arinders, particu-
Lavly wet grinders, work admits of much improvement.  These
rooms should always Le above the level of the surrounding
wround, and so situated in regard to surrounding buildings as
to allow of free entrance for fresh aiv and sunlight.  The floors
should slope to the front, and be composed of conerete or some
other impermeable material so that it would De impossible for
pools of water to collect, as is frequently the case at present.
Better means for ventilation are urgently required, especially
for the back part of the rooms. The fire-places might with
advantage be placed at the back, so as to secure a thorough
current of air. Another excellent plan would be fo have an
exhaust fan for cach room conmected with a series of tubes
ending in front of the polishing wheels. In this way a thorough
current of air from front to back would he secured, while the
tubes would earry away the dust generated in polishing.

"T'o minimise the danger arising from the breaking of grinding
stones it should e obligatory to use plates and bolts instead of
wedges for fastening the stones on their axles.

Dry grinding should be done in separate rooms, and not as is
sometimes the case in the same room where wet grinding is
carried on.  When stones are being “raced ” the workmen
shonld use some form of respirator, In the absence of a speceial
appliance an ordinary woollen muffler drawn over the mouth
and nose answers very well,

-
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In cutlers’ shops there ought to he ample air space, and the
means for ventilation should, as a rule, be beyond the control of
the workmen.  The glazing wheels used by scale tang cutlers
should always be provided with fans for carrying zgx'ay the
dust,  Ifans might likewise be extended to ofher dusty pro-
eessos with advantage, as in addition to removing dust they are
very officient ventilators,  Where practicable (ﬂlsty and non-
dusty processes should be carried on in different rooms.

Where file hardners use a lead bath, there should always be
a flue for carvying away the fumes given off from the bath,
Apart altogether from the possibility of these baths giving off
the vaponr of lead, flues are l‘(_‘(lllil‘c.(l for the removal of other
noxions grases,

Beariug in mind the poisonous nature of a file cutter’s trade,
ample air space should be insisted on—not less than 300 eubic
feet. per worker; and this should be conjoined with suitable
means for ventilating the workshops,

Tile cutters” shops that are placed in close proximity to foul
middens, or so snrrounded by buildings that ingress of fresl
air and sunshine are impossible, should be closed as wnfit for
habitation,

A lavatory with water, soap, and nail brushes, should he
Brm'i(lc(l for washing the hands after work, and workmen should

¢ discouraged from eating or storing their food in the work-
shops. ‘

L need hardly say that attention has been repeatedly dirvected
to finding a substitute for the lead bed on which the files are
cut,  Unfortunately the peculiar physical properties of lead,
which render it so suitable for this purpose, are not met with in
any other non-poisonous metal or alloy,  After having devoted
much time to this point, and having had trials made of nearly
every substance which appeared likely to answer the purpose,
and after ealling in the aid of several experts, 1 can only confirm
the opinion formed by previous enquirers that there is no known
subst_:mcc other than lead, or an alloy of lead, that will meet the
requirements of the file cutter.

But while we are unable to suggest a substitute for the lead
bed, there can be no doubt that its evils may be to a large
extent prevented by adopting well recognised precautions: The
most important of these are, to wash the hands and moustache
before eating, to frequently remove all the dust that has collected
avound the anvil, and to avoid as much as possible contact of
the left hand with the lead. "The lead block should be made as
narrow as possible, and a strip of clean paper might be placed
over that part of it which comes in contact with the hand.

In conclusion, let me impress on you the supreme importance
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136 METALLIC DUSTS, 4 137
of trade sanitation. It has its sentimental side, but in this
eminently practical age the value of sentiment is apt to count
) for little.  We cannot however afford to ignore the practical
beavings of the subject. Each S}{i"t‘tl urt.isnn represents a ,
l'L‘l‘f:ll.ill]Tlln(nlllli’: Off wealth to tt]!? lll:lh(m, ﬂll{! his |>|l;(;ll::;lllll":.:(tll{':lliuh g TRENILIE BIAN[]F‘\C'I‘URIGS, SIL](’ COT"PON,
« disablement from preventible causes is a diveet - - : . e
Il,llui::f:nt;::i:lto the (}mmtry, while indirectly it leads to the L WOOLLEN AND LINEN INDUSTRIES,
same result by swelling the burden of providing out of the -'
public purse for these who ave dependent on his labour for
, sustenance. . By T ARLIDGE, M.D., & A.BLond, F.RCD.
. .| = Straneers from other Jands when they come to fhis conntry ’ ’
e mucf; improsscll with the mamner in which we care fm- 1]|-u ‘ ('.mmflliuy Physician to the North Staflordshive Infirmary, Stoke-on-
sick, the destitute, the demented, and even the felon, .J.ct. it vent ;- Late Milroy Lecturer at the Royal College of Physicians,
! be our aim to make the sanitary condition of our factories i London, ‘ . '
i workshops also a source of national pride, and in m'_cmnpl_lslmlg Rean Novemssr 30111, 1893,
, this we shall not only add to our wealth, but likewise brighten
and better the lot of our toiling fellow countrymen, who are the :
life blood of the nation, and who have done so muclt to make __
ne England the workshop of the world. | Ir was at rather a late period before the date fixed for this
il | Leetuve that 1 had the honour of being asked by the Council of
L : Ehc Institute to undertake the subject of the Sanitation of
S ' Textile Industries. 1 solicit therefore some indulgence on the
S part of my audience when they come eritically to examine the
Ll facts and opinions I advance.” These, nm_\: say, ave for the
Bl mest. part the fruit of my own observations made in textile
, L{ factories in different parts of the country. At the same time
e ; t!nc_v have the disadvantage of being the observations of one
AR i who professes to he no expert in textile operations, or in the
P comprehension of the intricacies of the most complicated and
!_ L ; claborate machinery therein employed, 1
' Happily 1 do not feel called upon to describe that machinery, |
| i o 1 and need only refer to it in its relations to sanitation and to the it}
AR l ST T e T : materials submitted to its operation. il
AR : Of the textile manufactures, it may be safely stated that S
138 RS : they vank first among the industries of this kingdom, by the i
TR | number of persons engaged in them, and by the value of their By
%: o : products.  They were also the first to assume a national impor- g
Lt : tance, and to clevate this conntry to its pre-eminent rank as a %
‘ o ;o manufacturing one, Sk
il 5 : Morcover, from their rise and development, and from the 44
L1 | (tllut-mflilf? of sanitary, social, and moral conditions, they were g
Al ; ii:;e'-l-bti-' to call into cxistence factory legislation and the i
Wi ; o 1;’ ention u‘f the State in the conduct of private enterprise ; AR
- | the fst, in short, to make an inroad upon the principle of : i
- AR ! mdividualism,
Ridlii The extent of the textile industries is a well-known fact. It .E‘.
HE g 4]




for such study to be found than in the United Kingdom ; and
I hope to arouse the attention of medical p metitioners in textile
towns to the subject, and to the wide field it opens out for
original research.
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:é f éi I
- W . [ . . H B . [ ' . o . il
‘f \\'l“ ]'(‘“(l(.‘r it Sh” bctt('l' l“l(l{'l'.\'tﬂﬂll If ] llll"tu hgl“'l‘s r]'('l“ ”ll' i 'l‘lul !P-I'hlﬂ tndusiries are (ll\'lsll)l(' mio S(‘\'U]'ﬂl ])l'ﬂllC]IOS ik
E 2 last Return of the m'un\wr of textile factories, and ui‘ that of ] according to the materiad used.  Such are the silk, cotton, |t
T e the ]’(’1'5““5“““l""."}'d in them, made to the House of Commons woollen, linen, and jute and hemp manufactures.  Subordinate HNBH
in 1890, From this docnment it appears there were 7,190 such g hranches are represented by carpet-making, lace-making, and | 1r'
. HPOR- BT " H 1 F 1 M . .1 i M M o ' ' o '-
factories in Great Britain and Ireland, together cmploying ! hosiery-making, by Dlanket and flock-making, by the weaving :
1,084,631 individuals,  Of these 128,082 were males, and : of cocoanut. fibre, and by the making of cordage and of horse-
656,519 females, A further analysis of the Return shows hair tissne.
q 3 O '.¢‘| YUYG -orli H * 4 et H H » .
that ni”Hu s 86,409 \\_ttlt working Talf time, aud consistd d The mere enumeration of textile trades suflices of itself to
of 40,558 males Illl'll 45,11 f('.lll:llt's.‘{ Owing to comparative show that the matevials employed have very diverse origin;
stasrnation of trade in textiles since 1890, T funey these figures some eoming from the animal and others from the vegetable i ;
about. represent the numbers of the emploved at the present , kingdom.  Indeed, the Tist would be incomplete were the e |
" ; 1 1 . . il ;
: day. o . mineral kingdom forgotten, seeing that asbestos is a substance P ‘
. 3 A glinee at the statisties shows at once that the textile ' that. can he woven into a fissue, L il
R industries gm-.umpln.\'nwnt, tnl many mm;(: women lhfm nmen, ;hv The textile materials devived from the animal kingdom are e y
-l former exceeding the latter by neavly 230,000, which number silk, wool and its congeners, mohair and cashmere, and horse- S i
r " is little short of "}.“"f"']"'th of the total "{ the ;’"‘l'l“.‘""l' | hair,  Those coming from the vegetable kingdom are eotton, RN 1
S The transition from handespinning and hand-weaving (due to ax. jufe : ; . o aed straw. Thoere ar Tep i {i
iR o e : 't"' l i s av .-_.(" ! flax, jute ad hemp, and cocoanut fibre and straw. There ave B |
PE 1 1c Introduction o -“.h“""l’“‘.“l)_ 0 machime-spinmng ant indeed ofhier fibrons substances brought into use for weaving R 1
. Weaving, wis very apid, wnd its """“"hf“"' consequence was materials suitable for elething and other purposes ; but of them !{ {
SIME the origin of associated labour on a seale hitherto unknown, and no aecount. is ealled for in the present lecture on the textile AN f
R IR a development of trade theretofore undrent of. From this industries of Great Britain. A il
i ! l ﬂ?‘“’,“ I'E'“““'k“l'l“ ch:l!lgcs m the social E"“"l'“""-“: and i"_ the The various manufactured products of these several sub- 1 4 i
b distribution of the .imluslrml population ; and co-ordinate stances difier widely in economical importance and commercial i .1
il clunges eharged with important sanitary consequences, alue, Likewise the manufacturing processes and machinery { !
IR But it remains a remarkable fact that those ('(‘lllSL'(lllL'Il('('S.uf concerned in claborating them, differ among themseves in o [RRERE
. S employment upon health lm\'c‘nth'nctcal' very little attention character and in various incidental and accidental features; add Al
; HIE from the medical lu‘ufcssmn. For excepting stray communica- to these the distribution of the sexes and of the ages of the :l; ni'f‘?
' e sons in medical periodieals, the almost only source of information orkers engaeed i : "ot amid ¢ s diversities obtaini SRRy
i f“ -t'l o } Tiodic "'tg o f‘* T ‘lff i workers engaged in them. Yet .l].nl(l.(l“ the diversities obtaining o
LY respecting the hygiene o textile factories is to be found 1n between the several forms of textile industry, these have certain "
the “ Blue books” issued by the medical staff of the * Local features in common, The most marked are the processes
3 MU L] H 431 ” ¥ L + 1 L] 1) A 3 o . . L] . . " .
(:({\(111111(11t-.lm‘n.d, and of the medical department of the requived for spinning the material into  yarn™ and its subse- :
Privy Council Office that preceded. quent weaving into ““clotl.” i
Of all official writers on the discases and mortality of textile The machinery employed in all textile works presents a By
‘(‘:l“(‘ 'ﬂ'f]l"t'S, “'10 are llletl ln(ichtlcd to the llatu Dr. Headlam general similitude in principle, althongh it differs in detail ‘i :
1 - . - . d ae - .
reenhow, who acted under the direction and supervision of Sir accordine to the material denlt with, . for e g H1
Tohn Simon t pocording material dealt with, aud the form of tissne to i}
John ¢ . o . e evolved from it.  Morcover, it 1s perpetually undergoing gh
~ What especially is still 1_1uudcd are careful clinieal ohserva- madifications aiming at greater simplicity or cfliciency, or at 3B
hf(m?”“i th'c disorders ?f ltcx_ttlllc ;\l‘orkcrs, and 11_1;11.utc mvcshgnhm‘; greater cheapness of production, il
of the lesions associated with them; not omitting a concurren Aeain. noise and vibration ave inseparable fr Hery 138
: judicious examination of the sanitary conditions of the labour and must operate as sanitavy f: 1;1 5 Stltl}fabll(: .f10111‘ lnllachmu‘\, ikt
: . ,l f . , ] atc i 5 8dn lll} actors no 0 be ]gl]Ol(_( . -3
: pursued. ' | . Further, machinery moved by steam or other power, collected o
In no country in the world are larger and better opportumities within a common building, and having its purposes directed to el

various ends, implies associated labour. Alsoin certain measure,
although common employment prevails, the intricate working of
machines leads to a great sub-division of labour, and along with
this a remarkable monotony of work. :
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Its speed likewise demands unvemitting attention, and causes
stritin upon the organs of sense,

Another incident attaching to many machines is, that they
entail a standing, and often foo a bent position, or it may be u
arcater weight or strain upon one part of the hody than on
another, leading to distortion; others again iuvolve a sitting
posture with its drawbacks to health,

Yet another widely prevailing fucident is the production of
dust by machines in connection with the material ope ated
upon. In this matter we recognise au most important health
factor; one, in fact, occupying the foremost pLu'u in textile
work at lavge,

What the amount of dust diffused shall be, is mainly deter-
mined by the physical nature of the substance acted upon, and
the possibility of guarding against the evolution of dust. by
mechanical means.  Again, machinery though wniversal in
textile trades, has to be modified by special arrangements in
some of them, for the supply of moisture, or steam, or oil,
and to these substances its consequences to health ave attri-
butable in no small degree.

Such, in general terms, are the sanitary incidents accom-
panying the use of machinery, and to be found in varying
degree in textile works at large. ,

A deseription of the machinery in use for spinning andd
weaving 1 am not competent to give. To attempt. i, one wonld
require the technical knowledge of n mechanical engineer, and
if accomplished, few of my audience would derive instruction
therefrom,

In fact, it is not a little embarrassing to comprehend and bear
in mind the special appellations given to particular divisions of
labour aud to those who follow them; for these differ in
different textile ocenpations and in different localities.  Besides,
such special knowledge is not necessary for the understanding
of sauitary conditions.

Another circumstance not to be overlooked is, that the
complicated machinery of testile factories is fraught with
danger to life and limb; and this peril is far too frequently
exemplificd.  Considering, however, the thousands of rapidly
revolving wheels in machine-rooms, and the array of shuttles in
the weaving sheds, the extent of *“shaf ting,” and the multitude
of “helts” twirling in all directions, the marvel is that many more
accidents do not happen; and the more so, as a very consider-
able proportion of the hands employed are young persons and
children, among whom care and caution are not common cha-
racteristics. Injuries to hands and fingers from heing pinched
hetween wheels, or pricked by sharp points, are frequent ; whilst
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now and again a female worker is caught by her hair by a helt,
or her loose dress gets entangled between wheels, and asevious
aceident is the consequence,

There is, moreover, a special kind of accident connected with
looms, avising from {he detatchment and Hyiug off, with almost
cleetrie speed, of “shuttles””  When this happens, owing to
ihe olevated position of the shuttle, the usnal disaster is the
destruetion of an eye.  The ingenuity of mechanicians has
greatly reduced this aceident in frequency, but not extinguished
it

On this matter of accidents, it is painful to state that many
of them are due to the carclessness of the artisans themselves,

Other sanitary factors common fo the textile trades are
seddentary Taboury heat of workrooms, negleet of ventilation, re-
breathed aiv, unnecessaey consumption of gas, and, as before
noticed, monotony of work and constrained posture of the body.

Phese conditions may be termed incidental; but over and
above them are many others traly accidental, and for the most
part attaching to the workers themselves and in a very large
measure avoiduble; such are, the negleet of proper clothing,
nnneeessary exposure to cold by passing from heated rooms into
the outer air, improper food, irregular living, dissipation and
unhealthy homes,” All such insanitary conditions are too well
kuown to need enlarging upon in a lecture devoted to a particular
group of manufactures. 1 now come to the consideration of
the diversities which exist hetween the processes of manufacture
of the several textile matevials, These are far more numerous
amd of more importance hygienically than their characters in
common,

They chiefly have their origin in the physical characters of
the materials used, and of the dust evolved from them. Viewed
in ascending ovder from the least injurious we have, silk, wool,
cotton, flax, jute, and hemyp.

Again, the nature of the material regulates that of the
processes pursued in its manufacture, as well as the kind of
machinery requisite.

Bearing in mind what a textile tissue is, it is evident that it
must be constructed of animal or vegetable fibres, intertwisted
and interlaced more or less minutely; and as a further require-
ment, that those fibres shall be eapable of resisting tension,
torsion, and twisting without fracture. These qualities exist In
very varying degrees in the different materials employed, and
even in various specimens of the same textile substance.

When subjected to the microscope, the intrinsic structure of
the fibres of the several materials is seen to differ widely.
Thus, the fibres of silk are recognised by their unbroken con-
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142 TEXTILE MANUFACTURRES,

tinuity, theiv soft outline, and the absence of a eentral cavity,
and when in masses, by their extreme softuess and flexibility,
Those of cotton exhibit a harder outline and a hollow interior,

Again, those of wool presents a still havder outline, and like
common hair, have a figured variegated suefuee, and ave veally
hollowed eylinders,

Lastly, the fibres of linen have a fimer appearanee than
those of cotton, ave less tubulwe in aspeet, and marked at dis-
tances by transverse septa. They likewise  fracture more
veadily, the broken ends being frayed.

These structural peenliavities necessavily infer o different
adaptability of the fibres o the processes of spinning amd
weaving—an inference the trath of which experience amply
demonstrates,

It is above all in the fiest or preparatory operations on the
vaw material, that the greatest differences in connection with
sanitation between the several fextile substances exist, mul that
the most serious conditions adverse to health ave met with,

To properly illustrate this fact, it is necessary to fake each
kind of textile substance in turn; though 1 shall omit horse-
hair, cocoanut fibre, and asbestos as of inconsiderable importance
in comparison with the rest.

1. Sanitation of the Silk Manufactwre—Beginning with silk,
there are several qualities of this article, cach of which requires
a somewhat different method of prepavation before it veaches
the spinning machines.  The trade distinguishes hetween silk,
and silk waste.  The best qualities of the former come from
China and Italy in a nearly fit state for immediate use,

Reeling from the cocoons immersed in warm water is the
primary business. After this follows the cleansing of the fibres
from a gummy matter that invests them, by means of hoiling
in an alkaline solution. In the case of sitk waste, these pre-
liminary operations are attended by a nauseating smell. In the
next stage wherein the entangled mass is torn apart in eylinders
armed internally with steel tecth, a great amount of dust is
produced; but happily is rvendered of small accomnt by the
operation heing conducted within an enclosed box or case.

A carding or combing process also performed in enclosed
machines next follows, whereby particles of dirt that have
escaped previous operations ave r moved, and a clean bright silk
turned out ready for immediate spinning.

But notwithstanding that the operations concerned in manu-
facturing silk ave, at the present day, little chargeable with ill
consequences to the health of the operatives, it was not so some
years since when, in 1861, Dr. Headlam Greenhow made a
special investigation of the canses and prevalence of chest
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diseases and consumption in the mannfacturing towns of the
kingdom, At that date the mortality of silk workers from
those maladies excceded that of most other avtisans; whilst
various bodily deformities prevailed, due to unhealthy modes
of working,

Indeed, the entire sanitary history of the silk manufacture
aoes to show that its unhealthiness followed largely from pre-
vedible causes, and fhat its former high ratio of sickness
aned mortality was less attributable to the actual processes of
ihe trade than to aceidental conditions of labour—a group of
health-destroying agents by no means peenline o the silk
fracde, but pervading formerly every fextile manufacture,
These ageneies are now greatly redueed in number and in-
tensity, mainly by the sanitary provisions of the IFactory
Aet, which protect ¢hildven from foo carvly and laborious work,
enrtail and regulate the labour of all hands, young and ohdl,
diveetly and indiveetly, and sucecessfully further better hygi-
enie conditions in the case of all factories and workshops,
Co-operating with the Factory Laws in accomplishing the like
sulutary ends, has been the advance on the part of the publie
of a superior knowledge of sanitary science, the improvement
of the homes of the working classes, and the better provision
made for their out-dovr amusements, and for their infellectual
and moral advancement.

But if these avoidable incidents of the silk manufacture ave
to a great extent removed, one of the unavoidable kind persists,
viz,, the sedentary nature of the work, and it is one unfortu-
nately of very destructive energy.,

Morcover, as things stand, another injurions incident remains
in action, though greatly reduced in degree, I refer to the dust
generated in some processes, and to which the prevalence of
bronchitis and asthma must be assigned, together with the
comparatively shortened duration of * life noted among silk
workers,

Nevertheless, when everything is taken into consideration we
ot fail to recognise an improvement all round in hygienic
conditions, and are entitled to anticipate ever advancing
progress in the sanitation of our industries.

2. The Sanitation of the Cotton Muanufacture—Turnig next
to cotton; there are many commercial varieties of that product,
the differences between which are due chiefly to the length,
tenuity, and strength of the fibres, and the more or less dirty
state in which cotton is sent into the market. Ilere again, from
a hygienic point of view, it is, for the most part, in the
preparatory processes that circumstances obnoxious to health
are to be found,
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144 TEXTILE MANUFACTURES,

The opening out of the bales and the sorting of the coton as
it first comes to hand, is a dusty business,  So likewise is the
ensuing one.  This consists in freeing the cotton from seeds
and  accidental  foreign particles by the aid of seutehing
machines, which tear apart the mass and beat ont the dint,
before it reaches the blowing apparatus mud passes onward to
the earding machine.  The combing action of the Jatter finally
cleanses it from all extrancous substances, and delivers it in o
filmy cord-like shape ealled a “sliver,” for the further action of
the ‘elaborate apparatus of the machine shop for its conversion
into yarn.  The earliest stages of sorting, mixing, and scutching
are the special oceupation of women, who sufier from: the dust
and “flue” thrown off in those operations, and become the
most frequent vietims of the peeuline hronchitis and astha of
cotton workers,

I'he amount of dust, and its greater or less irvitating effeets
on the breathing organs, depend upon the quality of the cotton,
being greater in the case of the inferior hrands.

Within a brief period the sfeel teeth of the carding machine
hecome blunfed and choked with refuse cotton,  Henee it is
yequisite to clean and sharpen them, This business is the work
of a special cluss of men known as ¢ strippers ™ and arinders ™
—a class particularly subjected by their work to the mhalation
of dust, and among whom « high ratio of chest disease prevails,
To remedy the disasters, ingenious self-cleaning and sharpening
nachinery has been invented, and heen attended by consider-
able success.

In olden time the carding machines were worked without
enclosing boxes, and therefore with sad results to the operatives
by reason of the vast quantity of dust they threw off,  Their
enclosure put an end to this evil, -

In the several stages of spinning the yarn little dust is
encountered, though in the after operation of winding a more
perceptible amount is given off.

However, dust. is not the only insalubrious agent in a cotton
mill. A high and moist temperature is needed in the spinning
rooms, and the more so where inferior cotton of short and
brittle fibre is being spun.  This state of things cannot be held
as wholly accountable (acting as it does in conjunction with
indoor eonfinement and the want of exposure to the free outside
air and sunshine) for the washed-out, weakly appearance of
most cotton spinners, and for the gradual sapping of their
vitality and the progressive degeneration of the manufacturing
population so generally observed.

The same conditions are met with among weavers, who work
in an equally hot and still moister atmosphere.  So serious to

- e vt

e

L T T

J. T. ARLIDGE, 145
health of these operafives did these abnormal conditions hecome
that it was deemed imperative to limit the degree of heat and
of lnmidity in weaving sheds by a special Act of Parlinment
passed in 1884, ' ) ’

Yot another incident of great sanitary importance ocenrs in
the business of cotton-cloth weaving, I allude to the so-called
“sizing” of the warp hefore weaving,  This business is done
by s small hody of men before the “beam ™ is placed in posi-
fion; but the weavers are the persons most exposed to the ills
alfending it,

In former years the materials nsed for sizing were of innocent

quality, consisting of fermented flour and tallow; but these
have almost. everywhere heen replaced by a compound of china
clay and cerfain mineral salts, mnong which are chlorides of
zine, magnesiom, and ealeium, with a good proportion of sul-
phate of magnesin, These salts were added to the dressing
primarily with the view of preventing the formation of mildew
on 1he cotton-cloth, espeeially where it had to travel long
distances and to hot conntries, 8
~ Tdonot know that the addition of these salts to the sizing
s souree of special discase fo the weavers; but obvious mis-
ch'u:f to health resides in the combined china clay by the dust
arising therefrom ; for as those who have acquired some infor-
mation respeeting potlers and their maladies will know, the
so-called clay is a silicious material, and its dust most des-
tractive {o lung function and lung integrity.
. Though diffused through a very vaporous atmosphere (and
it so happens that the heavier the sizing the greater is the degree
of ]l(‘ilt and moisture required for the work in hand), the dust
will find its way info the Jungs, and there set up clironic in-
flammation in the air-tubes, and eventually in the lung tissue
and cells thums.o.l\'es, followed by bronchitis and asthma, and
finally by lung fibrosis—a lesion which symptomatically closely
1'c§c‘mb]us pulinonary consumption,

The heavy sizing of cotton-cloth must be looked upon as a
lmsclncvou_s adulteration.  The buyers of the most inferior
cloths—echicfly the ignorant dwellers in castern lands actually
buy in weight much more china clay than cotton; and I am
=cli%3:|rcdlby the clay 111(1'1'chauts in the potteries, that far more

1 elay is consumed in weighting i
manufact?n'e of cal'fhel1“"1‘:'2]“‘1]::(]1"001fi?]t'fon flllo tIlllil}}han n th?

_ are : a. ke manner
cllem:c:gl manufacturers report that they make more sul phate of
mal{_‘;uc:sm (Lpsom salts) for the cotton mills than for the doctors.
thos;sgltchsm]l(illltsqf::;lq l\m;(iz -\:a‘pln'ur,]:}n;l coi;{on and clay-dust,
all top o Insanits y factors alveady deseri red as common to

xtile nulls are to be taken into account in estimating the
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140 TEXTILE MANUFACTURES,

effects of labour upon the employed,  There is yet one ofhey
minor process not to be passed by withont notice; 1 allude
to the operation of “gassing.” This helongs to cotton and silk
alike. It consists in ruuning the fibres with great veloeity
through a small jet of gas by the aid of machinery, By this
woceeding, the irregnlarities and rageed sides of the fibres wre
burnt off, rendering them more suitable for fine spinning,.

"Phis process is productive of very hot shops, of air fouled
with a large proportion of gas, and with no inconsiderable
escape into it of carbonized dust, at onee deteeted by the smell
of combustion of organic matter, and hy its irvitaut action on
mucous surfaces,

Gassing rooms consequently ave far from healthy places, and
engender languor, sweating, and more or less anwemia from
their heat and closeness: and on its part the diffused dust
generates asthmatic breathing and congh, and leads to pro-
aressive disablement for work.

Reviewing the manufacture of cotton asa whole, in relation
to its sanitary position, it must be alled an unhealthy one

Statistics demonstrate a high ratio of chest discase and con-
cumption among its work people;; shortened life, and a history
of physical deterioration,

Apart from the habits of the people, hoth when at work and
when absent from it, and which are open to very great improve-
ments, visitors to cotton mills generally cannot fail to pereeive
sanitary defects, most of which are preventible.  The prime
sanitary agency called for is ample ventilation. Accompanying
“t must, be reduction of temperature of work-rooms by avoiding,
as far as practicable, its artificial elevation, by steam and hot-
water pipes, and by the extravagant use of gas.

The abolition of this last-named incident awaits only the
general adoption of electric lighting for its atfainment.

Circumstances have occurred during the past twenty or thiviy
years which have greatly hurried onward material changes for
the better in the construction and ventilation of testile mills—
for what T am about to say applics to textile factories of every
description. Those circumstances have arisen from the pressure
of public opinion, from elearer views of sanitary requirements,
from the operation of the factory laws, from the keenness of
competition, from the improvement. of machinery and of fac-
tory buildings containing it. "This last vesult may be attributed

to the dimensions and enormous value and weight of modern
machinery, which alike demands space and sound building.
Hence the erection of the almost palatial structures met with
in textile districts, particularly noticeable in the instance of
cotton mills,
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Linen Manufactore—DBui T must hurry on to find time for
exsmining the sanitary aspeets of the remaining manufactures
to be examined—the Linen and Woollen, " .

'l'h'c health aspeets of the linen manufacture have been best
¢lv.f(-r|lwtl by the fate Dr. Charles 1, Purdon, of Belfast, who
v'njuywl li!lll.!-ill:.ll opportunifies for observing them, by his posi-
tion as cortifving surgeon for that great centre of"the linen
trade, wil by occupying seve al posts in connection with its
medieal institutions ; and it was my good fortune to make
myself nequainted with the details of the manufacture under
his guidance,

Fach of the processes, whereby flax is converted into yarn
and alferwards woven into linen eloth, possesses sanitary fea-
tures of its own. A general sketeh of them is all that I can
venture o,

When flax is in-gathered, it is first steeped in water, and left
for & lengthened |lnurim|, so as to allow decomposition 1o set in
whereby the woody fibre decays, leaving the superficial strong
fibres heneath the epidermis intact,  This simple, erude pi'occe(i?-
g wave rise to the exhalation of fetid gases, to the detriment
and annoyance of persons they huppuucfl to reach. 1t is now
more common to secure the like rvesults in fanks, with the help
of hot-water, in a much briefer space of time. This process
is known as “®retling.” On its completion, the fibrous mass
when dried, was formerly subjected to n vigorons pmmdinn,'
action in the “scutching mill,” whereby The fibres were
separated from the decayed woody matter in a fow-like form.
At the present day, the use of revolving eylinders, between
which the flax is crushed, is largely substituted for the beaters
of a scutching mill. The rude processes noticed, and parti-
cularly the scutching, were, by reason of the clouds of dnst
ch'l\'en.ofl, potent causes of il health and lung discase.  After
seutehing, the material passes to the “rongh combers,” who rid it
of much (lir!- and waste by hand combs, Its next destination is in
the  heckling ™ machines, wherein an active combing process
proceeds, and which, when eompleted, evolves the flax in the
shape of a clean, fine, fibrous, filmy rope—the ¢ sliver,” which
passes on to the machine rooms, to be spun into yarn or “liue;”
just as is done in the case of cotton. With “heckling,” the pr,c-

paratory stage terminates. The manufacturing one is accounted
to begin when the flax reaches the drawing and roving frames ;
and to end with the production of yarn or line 1‘0:1(1?? for the
weavers,
The mechanism, whereby all this is effected, is far too com-
plicated for deseription alone, and its sanitary features are unim-
portant when compared with those of the preparatory stages.
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i Heckling is attended by clouds of dust, but being done in physical exertion ont of doors—a category of insanitary con- ,5
B enclosed machines the greater part of the dust is kept from _ ditions needing no illustrations, il
; g escaping into the workroon. However, some does so, and A subordinate branch of the occupation in which few are HETE
n especially when for one reason or another—such as velilling employed is that known as the “dressing” department.  1lere HEIRR
| with new flax—the enclosing-hox s opened. Uunfortunately, the workers are exposed to a temperature of 100° and upwards, i
i fax-dust is excessively irritating to the respitatory passages __ Morcover, so fatal is this division of work regarded, that it is ;é 1 b
K and lungs, sl leads to chronice illness, assuming the form of restricted to adults. - Dr. Purdon ealeulated that the average iR ‘
_ wasting or consumption, with remarkably severe dyspnaa. In duvation of life among these who enter upon this occupation IS
I b fact, the dyspnaa is out of proportion to the amount of dust “'",-“‘I'“]" over sixteen years. ; ! | 1
a L inhaled, and points to some specific property of the flax itsell _ The acconnt of the sanitation of the linen trade would be R If
: ol specially obnoxious to the nervous system,  The dust of flax is incomplete without some  remarks upon  certain subsidiary i
i - locally known as “pouce,” and the sufferers from it in the early phrc!wmvl}n. . e |
o stage are termed © poueey.” Its fivst symploms ave dvyness of The principal of these ave a temporary acute disorder known ] {
f y the respiratory passages, with huskiness in the threat, which as mill fever, and the production of entancous ernptions,  The EHE i
1.  goon increases and sets up congh and oppression of hreathing. fever attacks new hands within a few days of beginning work, il
15 This dyspnaa, or asthma with cough, is the leading symptom, and passes away sponfancously in less than a week without i
R and asswmes a a paroxysmal character, which in the later necessary medieal treatment.”  The usual skin - eruption s |
L stages causes vertigo and staggering,  The persistence of the papulary and has been called by some lichen or eczema, and I
A symptoms induces debility, painful anxiety of the face, rmmflt'(l l"'g‘“"l,‘*"l hy ”{,h‘“'"" a8 folliculitis. 1t produces a prickly {
el <houlders, emaciation, and the well-known signs of comsumption, sensation, and is confined usnally to young hands who have |
1S HINEREE soon ending in death. recently commenced work,  Its cause is assigned to the flax- 1
4] The second stage of manufacture included under the general water by some, but by others, and with greater probability, to A
NIEX appellation of spinning, is not without some insanitary conse- o the oils freely used for lubricating the spinning machines. ik
I wences.  These happen especially in “ wet spinuing,” in which Another form of cruption of more serious consequence to | 51
AR the line, or “roving,” traverses small receptacles containing health is oceasionally scen, It assumes a pustular character, j
» o hot water, whereby the rooms become filled with more or less not very unlike thatof small-pox, and scems comected with the !
! IR steam, and the women’s clothes considerably wetted. use of R'ussmn .ﬂ"'\" a circumstance suggestive of septic matter, ; i
, ol There is a difference of opinion among flax spinners how far when viewed in conneetion with what we know regarding }1
M ¥ this heated and moist atmosphere is necessary to the successful Russian wool and horse-hair, L 13
: 1 Al production of yarn; and the belief gains ground {hat. much The a_Sammtmn of t/w_ Woollen Manufacture.—\Wool is turned [ 15
| il freer \'_ontihlﬁ(m (',f the shops than usual may be permitted, and t? a variety of nses by different manufacturing operations, which, i !
i l% ; that without detriment. .. . t ""l;:r_ll varying among themselves, present a general similitude SIS ;
; il The wetting of the clothes is, in a measure, preventible by in principle, aud happily are chargeable with few ill conse- D
A48 mechanieal means directed to obviate the dispersion of the hot (quences to health; eccupying in this respect a hetter sanitary .
i water: and the Factory Act provides that special protective ~ If““tm" than those concerned in the production of cotton and
.} ol coverings he supplied to the workwomen, inen; the dust of the animal fibre of wool sceming to be
i Wet spinning possesses this advantage—that it 1_0:7‘50115 the less (l!)ll(lxl()ll.‘i to the breathing organs than that of vegetable
ol production and diffusion of dust, which is more pernicious than =. lan‘cl‘mls. . SoE
 HHRHESEE watery vapour. Nevertheless, as watery vapour, accompanied : The woollen manufacture among those pursning it is recog- R
HIR RS by heat, is productive of lassitude aud sweating, mu} a cause of % nized as of three branches: known severally as the woollen, the
N general debility with derangement of the digestive organs, worsted and the “shoddy” trade. In the last named previously ;
AR RN besides increasing the liability to faking cold and to rheumatic used wool is the 1!)“"(”')“[ constituent, and it is chicfly concerned
;1 AR affections, it is an imperative duty to devise means for its m ,t'!“’ making of cloth and tweeds for male attire, 5
A batement. i The operations antecedent to the passage of wool to the L
i i s In the weaving department the evils to contend against are | machine-rooms for spinning and its cognate processes exhibit : I
: | i excessive heat, unhealthy postures, confinement, and want of 1 the more important hygienic features, The first operation is i !
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that of “sorting” This is done by men at large tables, who
pick out the different qualities of the wool, and put aside what
' unclean or otherwise nusuited for the purposes in view, This
business, as I shall more particularly vefer to by-and-by, is one
attended by considerable danger to the workers, in the case of
certain wools imported into this country's and [ may al onee add
that the wools in use differ considerably in physical chavacter n
sources of origin and in the state of cleanliness in which they
reach the factories,

However, at all times, wool as received vequires preliminuey
cleaning from accidental dirt aud froma copious normal amouut
of grease. The fatty matters have to be removed by repeated
washings with hot water containing alkali.  The intermingled
solid particles of dust are ot rid of by the “willving” or
«winnowing " machines, which beat andd shake them ont whilst
they, at the same time, divide the fibres,  This purifying stage
is completed by “carding machines,” of like pattern and working
as those used in cleaning cotton fibres,

These carly operations are nccessarily productive of dust,
but this evil is very materially reduced by the cmplovment of
enclosed machines with extracting currents of aiv produced by
ventilating fans,

Again, in the subsequent processes in the spluning-frames
the fibres of the wool are lubricated by oil, usnally the Galipoli
oil, and thereby the production of dust obviated.  And no
only is spinning thus deprived of its injurious consequences as
a dust-generating process, but the artisans themselves believe
the constant contact with oil to be a positive health henefit and
a help to nutrition, ITlowever this may be, the health of wool
workers is far superior to that of cotton and linen hands, and
certainly not inferior to that of silk hands.

Another superiority in sanitary position belongs to the
woollen manufacture, arising from the intrinsic characters of
wool. For instance, its fibres are stronger and longer, and
therefore less liable to Lreak, Hence it follows that they
require less watching in passing through machinery, and fhere-
with less strain on the attention and sight, Morcover, wool
Jdoes not call for the heat and moisture needed in dealing with
cotton and linen.  Again, its fibres do not fray as do those of
the other textile maferials named, and consequently are less
fragile and dusty.

The making of shoddy is more complicated and is attended by
more dust and heat.

At least a very considerable proportion of the cloth woven
for male attire is a resuscitation of former apparel, with some
addition of fresh wool and cotton. The materials used are rags
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collected at home or imported from abroad, and are of a very
miscellnmeous  character, and too often dirvty and offensive.
Henee the first business is to steam, wash, and cleanse them
from dirt, and the next to sort and tear them up,  The sorting
is done by poor women, and the tearing up by a machine known
as the “devil”  Into this they are thrown and there exposed to
a rapidly revolving apparatus of teeth, whereby they are divided
into small fragments, which pass on to a seribbling™ or grinding
mill, and are there reduced almost to a fine 1)0\\'(18‘ prcpuratort\?
to the operation of carding, '

"The sorting of rags is a dusty business, and the reception of
rags from all sources might be considered as a dubious pro-
cceding, likely to spread contagious diseases.  Sueh an accident
has happened, chielly in bygone years; but a special inquiry
made some time since proved how very seldom a misfortune of
the kind occurred in sorting rags, whether for shoddy or mungo
mills, or for paper factories.  The tearing up of the rags was
formerly almost wholly done by hand, and was attended by
many evils from the resultant dust; but now the machine
“devils” have supplanted that proceeding, and the dust from
the process, which is very great, is prevented diffusing itself
in the air by the enclosure of the apparatus, and by ubstrong
extracting current. of air, which witlul raws and earries it away
along a flue to the outside of the place of work. '

The wool fibres having been reduced to a powdery mass, are
next freely hesprinkled with vegetable oil, and then subjected
to the “willying ™ and roving machine to produce a “sliver.”
In the next place they are spun into yarn, and cventually
woven into cloth. In these proceedings the addition of oil
happily controls the rising of dust from the disintegrated wool,
and must be reckoned a salutary proceeding,

When the cloth leaves the weaver it has to undergo the
operations of  dycing,” of fulling and dressing, of raisiﬁg the
r:lc, shearing and pressing, and afterwavds of exposure to steam.
I'he hygienic features however that attach to these proceedings
need not hiere detain us,  Heat is the chiet factor n(:t-iceablbe,
and these final processes, as a whole, occupy but few workers.

When Dr. Greenhow visited the shoddy~-mills he met with a
febrll(:', complaint among the employed, known as ¢ shoddy
fever,” due principally to the action of dust from the grindin'u'
apparatus, which at that period was commonly unenclosed, and
consequently emitted clouds of dust. My enquiries at cloth
factories failed to discover the prevalence at the present time of
this disorder, but further investigation is needed.

It fell to the lot of newly employed hands to suffer this
shoddy fever; and Dr. Parsons, of the medical department of
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152 TENTILE MANUTACTURES,

the Local Government Board, who, a few years sinee, vesti-
gated the health conditions of the maunndacture of ¢ 1lock,”
doseribes the occurrence of “fluck fever” similar in all respeets
to “shoddy fever,” and like it affecting only those who enter
anew upon the business, continued occupation begetting tole-
rance of this unhealthy consequence,

Tt will be remembered that a febrile disorder seizes on those
who_cnter upon flax-working, and it appears cleady that the
conditions of mill-life are caleulated to engender snch atfacks:
and, in my belief, this malaise oceurs whatever be the material
in course of manufacture,  For even in cotton millz, novices at
work where unnatural heat and closeness exist, and where dust
is generated, have to pass through a seasoning process of consti-
tutional distubance of short duration,  We eany indeed, well
conceive that the dust inhaled plays an important part in the
matter, though it be not the only ngent.  On enfering shops
devoted to the preparatory stages of manufacture, a visitor
encounters a fecling of oppression wul general discomfort
conneeted with the heat, and with the peenliar odour of the
manufactured article and of that coming from machinery,

Other manufactures in which wool is the chief constituent
are hosiery-making, blanket and carpet-making.  These, though
differing more or less in the natuve of the processes passeld
through and of machinery employed, have no such pronounced
sanitary incidents that Tneed linger upon them in this lecture.

But T cannot quit the subject of wool in its sanitary bearings
without adverting to the serious consequences that attend, now
and then, the primary operations of opening out the hales and
sorting their contents.  For in these it is that the workers
encounter the malady known as “wool sorters’ disease,” which
is in reality anthrax. '

The precise nature of {his malady was not at fivst realized,
whilst tllc mortality arvising from it caused it to be viewed with
terror. But erelong its true character as anthrax was deteeted,
and this ¢ wool sorters’ disease” was further identified with a
like malady that happens to horse-hair workers and to those
handling infected hides and skins, mostly those received from
forcign parts—especially from Russian Asiatic territories.

At the same time its manifestations differ, for anthrax will
at one time display its virulence, especially as a local lesion
whereas at others—as happens with the wool sorters” malady—
it exhibits its presence chiefly by malignant fever without
furuncular abscesses, |

A review of the whole subject of the Sanitation of Textile
Industries will show that their leading health features are to be
found, firstly, in the conditions of associated labour, in confine-
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ment within rooms or shops which may he deficient in space,
badly ventilated and overheated s secondly, to a lesser degree,
in the civaumstances, inseparable from the use of machinery,
among which ave vibration, noise, monotony of work, and the
strain of walehing the minute and very rapid movements of the
machinery 3 {hirdly, in the dust evolved in the course of manu-
Facture from the material used, av evil principally attaching to
the earlior operations, hut, varying greatly in degree according
to the nature of the substance dealt withy fourthly, in special
auxiliary conditions this or that manufacture may «all for, such,
for instance, as the presence of a hot steamy atmosphere, the
employment of oils, or of substances introduced in dressing,
foremost. ameong which is the china-clay employed in cotton-
sizing 3 fifthly, in the aceidental presence of HOXioUs or poisonous
matter in the rongh material to he manufactured, as illustrated
i wool sorting.

Add to the foregoing incidents these common to all sedentary
occupations, constrained positions of the body, and want of
physteal out-door exercise, and we cannot fail to recognize ¢
series of hygienie conditions and surroundings which must sap
the hiealth, lower vitality, engender constitutional weakness, and
deteriorate the race, besides being accountable for setting up
active present disease, and thereby increasing in every direction
the rate of mortality, and lessening the value of life,

On a retrospeet, however, this consolation reveals itself, that
the major part of the insanitary conditions are more or less
remediable, and justify the expectation that, in course of time
the enlightened efforts of employers, better instruction of the
artisuns in sanitary knowledge, coupled with due attention
thereto, and the genius of engineers, will concur to very ma-
terially diminish the unhealthiness of the Textile Industries,
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THE METALLIC POISONS LEAD & ARSENIC,
AS MET WITIL IN OUR INDUSTRIES.

By TIHOMAS OLIVER, M.A., M.D, IRCP,
Physician to the Royal Infivmary, Neweastle-upon-Tyue ; Professor of
Physiology, University of Durham ; lute Gonlstoniun Lecturer,

Royal College of Physicians, Tandon,

Reap DeceMner Svh, 1893,

WiteNn Laceepted the invitation of the Council of The Sanitary
Institute to deliver one of the lectures of the present course, 1
did so with misgiving, for T felt that not only was I a stranger
to a London audience, but that I had little or nothing to say that
could cither interest or fnstruet you. It was suggested, however,
that as 1 had given some aftention to the subject of lead
poisoning, it might serve as a wseful fext from whieh to address
you.

Lead poisoning is of greater importance than prople gene ally
imagine. It is a subject of almost national importance, for have
there not been within our experience several epidemics of
plumbism in many of the large towns in England, owing to the
faulty conduction of the water supply, and several cases from
the poisoning of food cooked in tin utensils? — Besides, lead is
known to be a dangerous metal, and thus it is that those who
are engaged in the manufacture of its compounds, such as the
white lead worker—those who manipulate them like the house
painter or the dipper in the potteries—or those who are
employed in enamelling, too frequently suffer from inhalation
of the dust,

I am not here to-night to discuss the dangers attendant upon
the conduction of drinking water into our houses through
leaden pipes, or to show you how water that has trickled
through peaty soils, rich in decaying vegetable matter and iron,
dissolves ouf lead and thus becomes a source of danger to
the consumer. It is suflicient to be rveminded that drinking
water should never be stored in leaden cisterns.  Water used

LT

[PUPRPRRTNESREIrY )

e T ——— e e w1

PROF. THHOMAS OLIVER, 155

for drinking or culinary purposes should come straight from the
main and every morning should be allowed to flow for a few
minutes, so that what has lain over night in contact with the
leaden pipes may be allowed to escape, The consumption of
this water has long been recognised as n source of danger.
The smne s true of malt liquors.  Barmaids who lap up the
Leer that has fallen on the leaden slab on the counter, and
barmen who have indulged in the fivst swill of beer drawn from
{he fap in the carly morning, have to my knowledge forfeited
their lives through their indiseretion, It is stated that the ex-
tensive use of foreign lead for pipe-making in this country,
and from which the silver has been extracted, is more apt
to be acted upon by fluids of all kinds than the native lead
which is poor in silver, and thevefore not worth the trouble of
extracting,

The entrance of lead into the system in infinitesimal quan-
titivs—-no matter the channel by which it gains admittance or
{he form in which it is absorbed—ecannot go on without serious
impairment to health, Thus do we seek to explain the rapid
hreskdown of the constitution of the lead worker, the colie of
the house painter, and the extreme headache and aniemia of the
lady of fashion, who tries to deceive herself and her friends by
obseuring the whitening touch of age by the use of certain
hair restoratives,

I am here to-night to deal with lead poisoning in its relation
to cerfain trades, and particularly in regard to lead making
itself, Lead mining in this country is an old industry. It dates
back to the Roman oceupation and has been constantly earried
on sinee 1401, 1s home is the North of lingland. The profits
dervived from lead mining contributed in no small measure to
the revenue of the Prince Bishops of Durham, and whilst the
industry has enriched several of our county families, it has given
employment to several people in the thinly populated dales of
Durham and Cumberland, ~ What is ealled the “lead country ™
is limited to the upper reaches of the rivers that avise on either
sile, and to the south, of the Pennine Range. Lead is also
found in Cornwall, Wales, and the Lake District. The surface
of the country is generally heather-clad moorland, 1000 to 2000
feet above the level of the sea.  The miners live in the villages
lower down and have thus frequently to walk from two to four
miles from their homes to the mine,  Dr. Robinson, of Stanhope,
has in an interesting paper, ¢ Lead Miners and their Diseases,”
told us low the miners and their families, shut up in the
dpqper recesses of these dales, and removed from centres of
civilisation have seen little of the life that lies beyond.
They have migrated but seldom; they have intermarried
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156 METALLIC TOISONS,

much amongst themselves and in this way they have hecome
not only one family industrially, but socially.  To civenm-
stances such as these must be attributed their predisposition
to certain diseases such as phthisis—a morbid condition to which
they ave peenliarly susceptible,  Like the Trish peasantry, they
cling with a wonderful tenacity to the monntain stdes and dudes
inhabited by their ancesters for generations, The wages of the
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percentage when it is remembered that an atmosphere above
ground is bad when it contains *1 per cent.

Carbonice acid is one of fhe great dangers to the men, and
there is 0 fendeney for it always fo he present in excess as it is
given off from {he Jungs of the miners in respiration, and the
combustion of the eandles as well as from the strata in which
the men are working,  Add to these facts the deterioration of

i men are seldom more than 10 or 12 shillings & week, i yet the air of the mine hy the use of dynamite and from the .
: i unless they are compelled by sheer necessity, they will havdly explosions of gunpowder, and you have an atmospheric condition ,
i leave *the badly paid, disense producing, and life-shortening in the mine which frequently obliges the men to retive to the :
l employment of a lead miner for move nerative work in the conl month of the pit in m‘clcl' that the needs of respiration may be é
¢ ‘ its and iron works of central nud enstern Durham.” s class, satisfied,  What with impure air and the inhalation of the dust : il
i cad miners are intelligent, religious, and temperate, and grit from the limestone rock, the Jead miner is exposed to i
: P l Metallic lead ocenrs as “yeins” in the rock, varying in thick- visks that are in constant operation during the whole period Ie : Ji
I ness frum l inch to 15 feet,  In 1lns.vnun.lr_\' th'u ore i found is at work,  When to these are added the fact that tie mines 1l
R principally as galena, or leaed - sulphide, in which silver and are warn and the men on leaving arve overheated, owing to the U
I AT sulphide of antimony may he present, or in the form of - exertion requived in sealing the Jadders, and are obliged to trudge
1' \ [ b‘(mntc nl‘r\\‘]lltt". lead ore,  The ore that is .unpm_'lod from New home two or three 'milus across a bleak moor u.\;p.oscd to biting 1 HILBE
ol } | South Wales is l:.n'gull\' -:u'lmnnft‘, it is owinge to this fact * winis z.nul in all kinds of weather, we can readily l.lll(l()l‘Sf:lll(l § l AT
e f N that lead minmys i that l'"'”“.‘: 15 I“‘_‘"l‘“’“_"c ‘]f g'}'“‘“" "'_-“I\' to : how it 1s _ﬂmt. many of them sucenmb to such acute l”llv.SS(.‘S s ’.5 o l ‘?
Tt health than in this country,  Saturnine poisoning is 'm-lu'ul'l'\' pnenmonia, or how the neglected cold or pleurisy, acting in ERERNI R A HE
S L unknown amongst our miners, owing to the ore being non-volatile conjunction with a family predisposition, too frequently throws SRR !
HRIEE H [ and insoluble.  In lead mining theve ave fewer risks than in coal { the miner into consumption. N ; i
5 ‘E“ e cutting and coal raising, hut the lead miner is exposed to risks It was to diminish some of the inconveniences necessarily IR L1 OH £
by from which the collier is to a large extent exempted. The free connected with the distances that separated the homes of the e ’ *
,] ventilation of coal pits insisted upon by Government, has lead winers from their ficld of operation, that ¢ Lodging e e ;
I : 1 removed many diseases from whicl miners _in the early part of shops” were built by the proprictors, and where for three or kgl '-%i
._ gf_f ' this century suffered.  Not so, however, with the leasd miner, four nights a week the miners reside.  Dr. Robinson states LB { j;
; R A I1e has to get the ore out of the veins in the hill sides, and in that in Weardale 166 miners make use of these buildings. ERR L R H HIHAES
,I [T order to do this a shaft is sunk as in an ordinary pit, or « drift ' Without a fireplace, or any means of ventilation, the bed-rooms, - AlHE
mell is driven into the hill side.  Whichever method is adopted, one which are in a filthy condition, are crowded to excess—twenty i
;‘1 is no better than the other, ultimately, so far as ventilation is men will eccupy a room with breathing space for only cight or
i.] concerned,  Frequently a lead mine may extend one or two ten,  Inhaling for forty hours every week (five shifts of eight '

RN miles into the side of a hill and may reach a considerable depth, hours) the vitiated atmosphere of the mine, and sleeping in a

exit from the Dottom of which ean only be accomplished by room the beds in which are so close to each other that theve is
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climbing a series of ladders.  Ventilation of such a mine is not
only ditficult but expensive. At all times it is faulty, In the
decper recesses of the mine the air may be so contaminated
that the tallow candles which the miners carry cease to burn.
Ordinary atmospheric air contains 21 per cent. of oxygen and
79 of nitrogen, with just a trace of carbonic acid; but in the
air removed from lead mines, Dr. Angus Smith found in 110
analyses, that in 12'7 per cent. it was pure or ncarly so,
decidedly impure in 245 per cent., and extremely bad in 62+7
per cent. In one instance the oxygen was as low as 1827 per
cent., and the carbonic acid reached 2:26 per cent., o high

searcely roum to pass between them—Dbeds which are almost
continually occupied, for the mattresses have scarcely got
cooled erc they are lain upon by the succeeding shift; with
conditions such as these I ask how is it possible for these
working men to be healthy? When we know that the air of
the “lodging shop” fairly recks with the efiluvia from the
bodies of the inmates, that thorough ventilation is impossible,
that the miner who is in the early stage of consumption takes
his place amongst the rest, and that with each expectoration
he spits upon the floor, myriads of tubercle bacilli ave possibly
liberated, then we have an atmosphere not only poisoncd by
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158 METALLIC POISONS,

excoss of eavbonie acid, but Jadened with micro-organisms, which
ave believed to play an important part in the eausation of con-
sumption.  No wonder therefore that we learn of puhnonary
diseases, acute ad chronie, being the lot of the lead miner.
'They shadow him at his work in the mine, in the lodgring shop
when asleep, and in the long, cold walk across the moor,

Setting aside these risks, it may be repeated that the lead
miner in this country never suffers from »Iumhism. There are
fower men engaged in the mines to-day than formerly,  Many
of the lead mines in the North of England are closed and have
been for vears. The importation of lead from Spain and
Australia, vicher in silver and thrown cheaply into the Lnglish
market, has lurgely lessened the output uil native ore.  Laead
mining is with us therefore a declining industry.  Forcign
competition has practically strangled it Whilst the lead mines
in this conntry are free from saturnine poisoning it must not
be inferred that this holds good all the world over. In the
Report presented o the New South Wales Government by a
committee appointed to enguire into the prevalence and preven-
tion of lead poisoning at the Broken 11ill Silver Lead Mines, it
is clearly demonstrated that several of the miners have suffered
from plumbism; also that whilst the getting and working of
the ores composed of sulphide of lead or galena ave attended
with little risk to health, those that contain cavhonate ave
dangerous, a danger that inereases in proportion fo their
friability amd dustiness.

I have always maintained that the special dangers incidental
to the manipulation of lead ave not met with in the getting, but
commence with the smelting of the ore.  Smelting of the metal
is not a large industry in this country, It is an oceupation
attended by a certain amount of risk,  Lead is volatile at high
temperatures.  Inhalation of the fumes of the molten metal by
the smelter was in days gone by a frequent source of poisoning,
In one instance that came under my own observation four sons
in one family—all strong healthy men—idied at an early age,
under 30, from chronic lead poisoning. At present. {he risk to
the smelter is practically nil. ~ Owing to the hood which is placed
in front of the furnace, the draught carries the fumes all up
the chimney. Lead smelting can seareely he regarded therefore
as a dangerous occupation. It is absolutely necessary liowever
that the chimney stalk should be high, so that the fumnes may be
widely dispersed by the wind.  The lighter dust thus tloats

away, and is carried a great distance, but the heavier particles
necessarily fall close at hand, and become a source of danger.
Cattle grazing in the fields near lead smelting works have
suffered from colic—they are said to be *bellond,” an old
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French word, {he interpretation of which is briefly ¢ belly-
bound.”  Tlorses, sheep, and oxen, that have cafen of the
contaminated  herbage have died, and, in the processes of
litigation that followed, farmers have suceeeded in obtaining com-
pensafion from the factory owners for the damage thus mflicted
npon their flocks.  In Germany an interesting circumstance
was noticed by Schroeder and Reuss.  In close proximity to
some of the forges they noficed that the red berries of the
motntain ash frees were regarded as a favourite food by the
thrushes and finehies in the autumn, as well as by nearly ail the
birds that remain there over the winter,  Below and close to
{lhiese trees they often picked up bivds sickly or dead.  Those
that were alive had their extremities contracted, aud their power
of flight appearved to be paralysed.  Some of them died in a few
davs, powerless in their attempt to flutter., The birds had eaten
the berries upon which were (L-pnsihwl the particles of oxide of
tead, and had thus poisoned themselves,  Plumbism was not
confined fo the small hirds, for the wild animals that roamed in
the woods close by also suffered from paralysis, the stags amongst
other things exhibiting a peculiar defeet in their antlers.  On
meadow hay faken from the neighbourhood of the Altenan
forges, Iéytag found a deposit of lead oxide equal to 0027
per cent.

I have alluded to the Broken IIIl Mines,  As illustrating
the poisonous nature of the fumes emitted from their chimneys,
I need only mention that a child aged five years died from 1 ad
poisoning. She had heen in the habit of plucking flowers and
putting them in her month, the flowers beaving visible particles
of flue dust which had fallen upon them from the smelter stack
under the shadow of which she resided.  Cows, horses, dogs,
and fowls died close to the mines. The soil surface on being
analysed was found o confain a percentage of metallic lead
varying from 05 to 481, In my own neighbourhood I Lave
known dogs that had slept upon the jackets of their masters
when engaged in the smelting shops, licking the sweet dust
or that had lapped the water trickling from lead works, suffer
from colic or exhibit a peculiar form of nerve symptoms due to
the effeet of lead upon their brain.  Wherever lead smelting is
carried on to any extenf, there is a risk of the pasturage
becoming contaminated.  Whilst the risk to the smelter has
been greatly diminished by the hood placed in front of the
furnace, nearly all the men thus engaged are pale and exhibit
a well-inarked blue line along the margin of their gums.  One
:l‘angcr however still remains, and that resides in the flue itself.
The smoke that issues from the chimuey of a smelting furnace
is composed of two parts, one the ordinary fume from the
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160 METALLIC POISONS.

metallic vapowr avising from the molten metal and mixed with
atmospherice air, and the other the heavier part or flue dust in
which lead is sometimes present {o the extent of 20 or 40 per
cent. These flues have to be eleaned out, and in some instances
men have told me when thus engaged they have been obliged to
come out, suftering from dizziness and a splitting headache, and
have vomited f l‘eet\'.

English pig lead contains very little silver—seldom move than
cight or ten ounces to the ton—so that it does not pay the
manufucturer to extract it.  Tu the Spanish lead there is from
forty to cighty ounces to the ton, and in the Greek cighty
ounces, whilst in the Australian metal the silver is very vaviable.
It may be as low as sixty ounces to the ton or it may range
from 400 to 500 ounces, and in some exceptional instances |
am told it may riun LOOO ounees to the fon. Under these
circumstances the silver is worth extracting from the dead, and
on Tyneside desilverization is largely carvied on, so that we
send to the mint and the buyers in London several tons (upwards
of fifty tons) of silver every year. The silver may e extracted
by what is known as the Zine or Parkes’ process, the principle
of which depends upon the fact that when silver-lead ore and
zine are melted together at a suitable temperature and allowed
to cool slowly, the zine alloys itself with the silver and rises with
it as o cvust which floats on the molten mass and can be skimmed
off from it. DBy repeatedly melting and concentrating these rich
crusts, and the adoption of certain processes to recover the zine,
it is casy to obtain pure silver. \\'nrkmon employed in desil-
verizing do not appear to suffer. I have never known of n case
of lead peisioning amongst them,  In all the works that I have
visited I have always found the men thus employed very
healthy, well developed, good specimens of the Dritish working
man,

The manufacture of red lead is an easy, and on the whole
not a very harmful, process.  Pig lead is placed in @ furnace, and
when molten a workman keeps stirring the mass by means of a
long iron rake. By degrees the mefal becomes oxidized, and
is removed from the furnace as a yellow powder, known as
Massicot. This is subsequently returned to the furnace, and
again raked up and down so as to allow of its complete oxida-
tion. When this is accomplished it is drawn outf, and it is
noticed that the yellow colour of the Massicot has been re-
placed by one of a dark raspberry red. This on cooling and on
exposure to the air gradually assumes the colour of the ordinary
red lead of commerce. It is an oxide of lead, and in its manu-
facture, whilst we admit that the work is hard—something of
the naturc of the puddling of iron, though not so severe—any
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danger to the individual from lead poisoning is minimised by
ihe free ventilation in front of the furnace, and by the draught
careving away all the fumes,  The danger arises when the
mamufactured article is removed from the furnace. It is a
coloured  powder, and us the heat at which it is drawn off is
considevabley there is naturally given off a certain amount. of
fume, and later ony ved dust.  When a sunbeam slants through
one of these shops you can see the red particles floating
in the atmosphere. As the dried red lead is frequently packed
info casks in the same part of the factory where it is manufac-
tured, there is disseminated a large quantity of dust through
the airy inhalation of which may cause colic.  Colie and wrist-
drop, or paralysis of the hands, oceurs amongst ved lead workers,
sk are due to inhalation of an atmosphere charged with red
lead dust,  Careful attention to the raking-out of the furnaces
ane the packing of the dried red lead in closed chambers, along
with serupulous eleanliness on the part of the workmen, would
tend still further to diminish risks to health,

So far as we have gone it cannot be said that lead making is
a very dangerous employment to the individual engaged in it,
Wlhen we come to consider the manufacture of white lead, we
observe that at certain stages of the process a good deal of dust
is evolved, It is the inhalation of this fine penctrable dust, and
the fact that women arve largely employed in the trade, that
have gained for this industry a bad name.  We believe that
women are much more susceptible to the influence of lead than
men,  This statement, for which I am largely responsible, has
been disputed, but an increasing acquaintance with the subject,
an extensive hospital experience of plumbism, and renewed
experimental investigation upon animals, lend weight to the
opinion that women are not only more susceptible than men but
they are so at an earlier age.  In addition there is a greater
tendency for lead poisoning to assume its most serious form, in
which headache followed by convulsions and coma are the most
prominent symptions.  Such an illness is frequently fatal
within three days after its development. It is because several
young females engaged in the white lead works have died rather
swddenly, that the Home Secretary, influenced by public opinion,
nominated a few months ago a commission to enquire as to how
far their fatal illness could be attributed to the special nature
of their employment and how far it is preventible.

White lead is made in considerable quantity in this country.,
On Tyneside alone the annual out-put is about 15,000 tons, and
were trade good, there is a productive capacity for two or three
thousand tons more. Inglish white lead has to compete with
that of foreign manufacture, and were it simply a question of
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quality, e.g., purity of colour, covering power and durability,
educated opinton would at once decide in favonr of the home-
made article.  No method of manufactuve ean touch that which
is generally in use in this country and which is known as the
old Duteh process, There arve two othery the “chanmber” awd
«precipitation” processes. Onthe Continent white lead is Targely
made by the precipitation process, but the quality of the article
woduced does not compare favourably with ours,  The Duteh
method has lone been in use in this counfry.  Thin sheets of
metallie lead pliced in a chumber spoken of us the blue bed,”
are exposed to the vapour arising from aeetic acid. The acetate
of le:u\ so formed becomes the subacetate, and is subsequently
converted into carbonate of lead from the carbonic acid arising
from the tan in which the jars containing the acid are deposited.

After deseribing the Dutel methad the lecturer saidy so far

as this process is concerned the fivst element of danger to health
arises when the metallic lead is converted into cavhonate.  This
ocenrs in what is known as the “white bed.”  Manufucturers
generally allow thirteen weeks for this processto he aecomplished.
It is believed by some that if the conversion of the acelate into
arbonate is incomplete, and the stack or *white bed ™ is opened
too soon, that the girls sent in to strip it suffer more from head-
ache than on other oceasions, owing to the acetate of lead float-
fng in the air with carbonate being a finer dust and more soluble,
and therefore more readily absorbed than the pure carhonate. 1t
i« advisable that the stack should not be opened foo soon, that
when stripping a #white bed ” the surface shounld be sprinkled
with water, and that those who are stripping, butf not those who
ave carrving the white lead, should wear respirators. No respira-
tors, however, can keep out all the dust. "They are certainly
preventives,  Without them a larger (uantity of fine lead dust
would doubtless be inhaled, but they ave not an absolute pro-
tection,

Ttis after the white lead has been washed and ground and the
wet pulp placed in the stoves for a few days that the principal
danger arises. It is the drawing or emptying of the stoves that
tells’ hardest upon the girls. A few hours in the stoves every
weck may, if excessive care is not taken, very quickly develop
symptoms of saturnine poisoning.  The wearing of overalls and
vespirators, caveful cleansing of the hands and teeth hefore
cating, a_good meal before starting the work of the day and a
bath at the end of it, and only one day’s work a week in the
stoves are precautionary measures, the value of which cannot b'e
over-rated. A better ‘procedure, however, would be the aboli-
tion of the present stove or drying chamber and the substitution
for it of one that could be filled and empticed mechanically.
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In addition fo this if female labour was abolished in this depart-
ment and the “white beds,” we should hear little of white lead-
making as a deadly industry,  Itis only on financial or economic
gronnds that females ave employed, the wages of women being
less than those of men, '

I need seavcely waste yvour time over a deseription of the
chamber and precipitation processes,

Ihere is no better preventive against lead poisoning amongst
operatives than working upon a full stomach.  Lead enters the
svstem by the lungs during respivation by inhalation of the dust,
or it is swallowed with the saliva and enters by the stomach,
Seme time ago [ proved experimentally that during the pro-
cesses of artificial digestion, if food were being digested at
the same time as lead, only the smallest. quantity possible of the
metal passed into solntion—only the smallest quantity therefore
heeame capable of absorption.  If, on the other hand, gastric
juice was allowed to act upon lead alone & much larger qn?mt-if.y
passedd into solution,  What T demonstrated experimentally s
confirmed by experience amongst the workpeople themselves,
Safety for them consists in their having agood meal hefore
beginning work,  Emplovers recognise this fact aud of their
own accord provide them witl a free breakfast,
~ The compounds of lead ave all more or less dangerous accord-
ing to their solubilitv. They produce their baneful effects
upon animals as readily as they do upon men, and amongst
them it is noticed just as in the human subject, that females
ave more readily influenced than males. Lead strikes a deadly
blow at the vepraductive powers of the female.  If pregnant she
miscarries,  In the human female, miscarringe not only oceurs
onee, it may be repeated time after time,  Should a child be
born when a woman is following her avocation at the lead works,
too frequently it is dead or dies shortly after birth from sheer
exhaustion, or it dies a few weeks or months after from con-
vulsions, These are facts that have been placed heyond all
shadow of dounbt, )

_ What I have said of white lead applies equally to orange lead :
it too is a carbonate.  When :ulministerc& to animals 1t causes
ﬂlbu:m_nuri:l, p:u‘nl‘ysis of the limbs, and death.

Whilst recognising that the mamufacture of white lead is a
dangerous employment, we must admit that the fault is not
altogether on the side of the employers. To my knowledge many
of the owners of the factories take a warm interest in their work-
people.  “They recognise that the making of white lead is not
without risks and they do all they possibly can to diminish
them.  Of their own accord, and at their own expense, many
of them provide hreakfast for the hands, whilst the wearing of
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respirators and overalls, the taking of baths and the dvinking of
acidulated beverages are insisted upon, In addition the services
of a doctor ave matuitously supplied. 1t is just in those
factorics where all these points ave attended to that we seldom
Near of cases of lead poisoning,  Many of the females employed
belong to the lowest grades of society and are extremely poor.
Many of them are intemperate, whilst ofhers are bravely
strugaling with adversity, and owing to the death or ill-health
of their hushands, me tempted by the good wages of the
white lead factory. Poverty from some cause surronids most of
them and it is to the improper feeding, the seanty clothing, the
imperfeet housing, and to intempevanee in aleohol that must
he attributed a lavge part of the lead poisoning met with in this
industry,

You cannot examine nsample of white Tead made by the old
Dutel process without being impressed by its whiteness and
purity. 1 know nothing cqual to it.  As a pigment there is
nothing that surpasses it in colour, covering power, or endur-
ance.  In expressing this opinion 1 am supported by a large
amotnt of evidence given by experts hefore the Home Seere-
tary’s Committee.  There has been thrown upon the market as
o substitute for it the white sulphate of lead. Tts process of
manufacture has so much improved that it is heing run as o
sival to the carbonate,  The makers claim for it that it stands
exposure to the air hetter than the carbonate. Opinion is
perhaps not yet quite vipe for a complete setttement of all the
points in dispute—viz, colour, covering power, and endurance—
but the answer will come in due course from the paint mixers
themselves.  The manufacture of white sulphate of lead is
simple. It may be made by the precipitation process, or
Galena is thrown into a furnace along with coke, with the
result that the sulphide of lead hecomes oxidized at once into
sulphate, the white fumes of which can be scen passing oft
into a chamber, where they settle in water. The sulphate of
lead pulp is subsequently dried, ground, and mixed just as is
done with the carbonate.” Sulphate of lead is not so dangerous
a compound as the carbonate ; it is less soluble,  On no account,
however, can it be claimed for it that it is absolufely free from
danger.  No compound of lead is perfectly harmless,  Animals
to whom I have given the white sulpbate in their food have
died from lead poisoning. They became paralysed, and after
death lead was found in the liver. It takes, however, a very
much longer time for the sulphate of lead to destroy life than
does the carbonate,

Some have proposed oxide of zinc as a substitute for the
carbonate of lead, and whilst the opinions of house painters
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are divided upon this point, it is admitted that for internal
decorative purposes, such, eq., ns the paiuting of ceilings and
the woodwork of rooms, oxide of zine or zine white is a very
serviceable pigment.  In several instances, ceilings painted with
zine white have kept their colour for a longer time than those
painted with white lead. Tt has been urged against the employ-
ment of zine white that it is too readily discoloured hy 01'(li11n'1"y
linseed oily and that it takes too long to dry even if you use a
relined linseed oil,  Mixed, however, with hoiled pale linsced
oil, Mr. J, S, Macarthuy, of Glasgow, says this drawback is
avercome; that with judicious management and the proper
propertions of turpentine, it makes a far nicer surface of paint
than does the eavbonate of lead, The difference in price
hetween the two substances is at once a barrier to the general
cmployment of zine white,  Genuine zine white sells for' £19 a
ton, carbonate of lead for £135 or £16, and the white sulphate
for £12 or £13, There is too another objection, and it is that
the mannfacture of oxide of zine is not a home industry. The
mines from which it is taken are in Silesia, ‘

‘ Lead enters largely into very many of our industries,
Chromate of lead, for instance, is used as a dye. Dy, Scott,
of "Tolleross, near Glasgow, was the first to show how yarn, dyed
with chromate of lead, might seriously affect the health of
operatives.  Several of the hands, particularly the women,
vmployed in :I.\\'()Ol factory in his ncighbmu‘hnody suffered from
il“ilcks of colic and vomifing, and were aniemic—the cause of
which was for some time obscuve. It was not until Dr. Scott
had seen the peculiar yellow vomit of one of the sufferers that
his suspicions of lead poisoning from the chrome dye were
aroused—a suspicion unfortunately too soon confirmed by the
rapid and unexpected death of a yonng forewoman in that
factory, It then beeame elear that from the yellow yarn stained
l).\"mc:ms of lead chromate a very fine dust was given off,
which impregoated the atmosphere of the carding room, at that
time very badly ventilated.  Believing that this was the source
of the trouble, Dr, Scott suggested the introduction of a fan
into the room, by means of which not only was fresh air drawn
into the room, thus diluting the poisoned atmosphere, but
removal of the chromate of lead dust also accomplished. The
result of the introduction of the fan was that for twoe years not
a single case of lead poisoning occurred in that factory, Shortly
af ter this however a very cold winter set in, and the girls con-
plained that since the introduction of the fan thz carding
room had become so cold that it was impossible to work therein.
Out of consideration for the complaints of the girls, and from
ignorance of the circumstances upon which their safety de-
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] | pended, the manager c.luse(l the fans, and then emue suel a rush | our industrices that I have left myself little time to discuss the ;
i of cases of lead poisoning that not only were the fans onee more question: of arsenie. A short while ago public opinion wa 1k
successfully put into operation, but the validity of Dr, Scott’s ’- unduly aroused by avticles in the daily ]n?css indicatiulu the 1'isi<: i h
ig opinion was amply confirmed. to health incurred by those engaged in the manufacture o‘f || 18
i We are continually bvi"g veminded of the keenuess of _ emerald green, Arsenic is an escharotic, f.e. it l;u% th(,; ower ;
i . competition in commereinl civeles by the munerous advertise- if the skin is broken, of causing ulee 'ution,zuul’ it \\"1;' m'liult i i § i
ments that we see evervwhere, The walls of our railway that those who were empluyo:Tin its manufacture ;;lﬁ-etl.,lﬂfltm 1
e stations ave now nothing Lut u series of sign boards whereon in open sores on vavious parts of the body. I have \-igitt(= 1 lflm. ] "
1 black and white or blue and yellow, manufacturers seck to faud lavge colour works in this country and c'q;m]inc([‘ th.u 0') ..L.(t- . ,]:
] k. their own special wares,  Out of this methoed of advertising has and 1 must admit that I saw nothing of the h()rrurs‘l Ltl;flfl‘ﬂtl:t;
| grown, |n-ucti('nll_\'. spuu_kin;:, i m-\\'_imlnsh‘.\:, Viz., ihc' enamelling attributable to arsenie, although the men admitted th:.ut. if'g‘r‘ent |
L of iron plu‘ics.. Itisan m:lush'.\' c.lm-ﬂ_\' confined to W\ nl\'vrlmml.n- ave and eleanliness were not exercised there was a risk of the T H RN il
: Pk ton and Birmingham,  The muking of these ennmelled plates is skin becoming affected. RERR L nr
; el not without some risk 1o lwul.ih. At first lead nmll arsenie were In the manufacture of cmerald green, white arsenic or {EEE %
| i " ! emploved but thg uso.uf arsenic has I)ux:n ulm.n.-at (enn_u-ly{lrfnppcd. fl!‘.‘s‘(‘!limls neid, sclnlu, sulphate of copper and acetic acid are used. L e : l .
IREERER R Lead, h(}\\'('!\'(,‘l.‘, is stlll_ Illl'l('lt! use of t‘l“ll'fl-‘ in mhllum. or in .tllc I'he .:-Hl]]llliltc of copper is dissolved in water, A solution of 1! {1 B
: (1] fi)m-l ¢'>f'n ver) hn? g_’iltl( flll.\e' gu.illlt_nd' gllm‘s:a‘.‘ ‘l'h’n,u.ghll‘\ Isl:tiiidil-"f({" arsenife of soda is 1:1::1!0_1).\: boiling together avsenious acid and l f
L there .uc.t\\u 1.11(.:t ‘lf)l S0 (I.I.IIEIL' m;._,' the “wet’ '.u.u..t It -('ii\. a solulion of soda.  This is udt!ul to the fluid containing the I ilB
In the wet process the prepared ivon plate is swilled with a copper sulphate and after a time acetie acid is also added, 1Lk
]

s

solution which may or may not contain lead. The plate is
placed for a few minntes in a fumace; removed and allowed
to cool. 1t is again swilled, The solution this time may coutain
lead. The plate is again placed in the furnace and enanmelled.
In the third conting or laying-in as it is called there is generally
a large quantity of Jead in solution, sometimes as much as 20 to
30 per cent. The plate is not, after this coat has been put-on,
placed immediately in the furnace hut is allowed fo dry by
exposure to the air. It is then taken to another part of the
factory where girls place upon it steneils cut out of paper or
very thin metal—the letters of the stencil being 1hose that are
subsequently to appear as the advertisement on the finished
plate. The girls leaning over these plates, and with smail
brushes in their hands, brush oft the last coating exposed
through the cut letters of the stencil, and in doing so raise a
cloud of coloured dust. This dust, strongly impreguated with
lead, not only falls upon their clothing andl their hair—to say
nothing of their bare arms and hands—Dbut is inhaled. At
Wolverhampton we found that this cnamelling of iron plates
was not altogether free from some risks to health. With

e bt e g byl b s £UM b, ¢ RS

Eme ‘il](l green forms and falls to the bottom. It is well washed
by being stirred up several times with water.  Up to this stage
there is nothing deleterious to the health of those engaged iu
the manufacture.  The men employed are not c.\'posc(rl’ fo any
noxious influence, The remaining operations, however, are
dusty and must be earried out with caution, ,
The washed emerald green is drained from the water in cloth
filters, and this moist clay-like mass is placed on wooden racks
covered with paper, and dried in a stove, When dry, it is
removed and “shot” into large iron drums or kettles.  This
may give rise to considerable dust, Ilaving been ¢ shot,” the
colour is mixed in a revolving drum and sifted in a sieve with
all the currents arranged so as to carry off the dust. The
emerald green is then taken to the pilckil;"‘ room to be put into
self-closing t.in cans. Little dust is g(?nc rated during this
operation, The dranght is so arranged as to carry a ':3’ any
dust that may be created. ) ‘
Certain precautions must be attended to.  The men work in
this particular department only one day in the week, respirators
and overalls are worn, and baths are provided. Cleanliness

yroper precautions however the dangers can be minimized by of the per : Fore ont
proper | i s y person and of the hands before eating, and above all,

fewens o

HRARIE the introduction of fans so as to drive the dust downwards ! avoiance of exposure to the green dust if there is the slightest
e from the plates as they are brashed by the girls, by the wearing abrasion of the skin are to be insisted upon. The usnal ill
of respirators, by a_thorough washing of the hands and face ' effects are redness and soreness of the skin chiefly round the

1;051: and mouth where the edges of the respirator fit. These are
(ue to the skin at this particular part being kept moist by the
expived air, and are also to be attributed to friction of the

RS before eating, and by the operatives taking breakfast before
L commencing work in the mornmng,
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168 METALLIC POISONS,

respirator against the skin. If the men do nof wear respirnfors,
they suffer from vomiting,

Emerald green is used as a igment, but in addition Invee
quantities of it are exported to Colorado to put an end to the
destructive beetle.

We are frequently reminded that disease freads closely wpon
the heels of civilization. It would appear as if ill-health
followed in the trail of some of our great industries,  Can we
prevent it New industries are no sooner developed than upon
the operatives are exerted some of their morbid influences, and
it is surcly for us as sanitarvians to diminish or aholish these
attendant ills.  We live in a humanitarian age.  In o epoch
in the world’s history has the life of man and woman, quite
irrespeetive of their station in society, had o higher value
assiencd to it.  In spite of the perplexing doubts that surronl
modern life and the inereasing number of social problems
that await solution, the answer to the question “is life worth
Tiving ” is found in the expressed desire of the majority to have
it prolonged when it is assailed,  The better housing of the
working-classes and the means given them of obtaining more
whelesome food, have done much fo prolong life.  Whilst the
aim of modern Sunitary science has been to develop health
i the home; let us not close our eyes to the necessity of
promoling health in our industries,
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MANUFACTURE O ALKALIS AND ACIDS.
By WATSON SMITIL IF1.C, INC.S,

Reap Decesmprr 141, 1893,

INTrRODUCTORY.

1aving very much fo crowd into this one lecture, I shall
not waste your time or add fo my own cmbarrassment by
commencing with anything worthy of the name of an intro-
duction.  As fur as any further movement towards legislation is
concerned in comeetion with the question of the hygiene of
processes and - oceupations involved in the manufacture of
alkalis and acids, since such manufacture consists of a series
of chemieal operations on a Jarge scale, it was absolutely
necessary in the fivst instance to make inquivy.  But the recent
inguiries at first institnted by our Government, as well as by
certain of our newspaper commissioners, owing to the fact that
scientific aud expert knowledge had been overlooked, only led
to the raising of a general dust or fog,  Only one instance
is necessary to illustrate the depth and thickness of that fog,
and as it is an instance both Drief and amusing, T will give it
vou,  During the Government inquiry in November of last
vear, a workman gave the alarming information that sonetimes
the Bleaching Powder Chambers were in a red hot condition
when the packers were required to enter them,  When I tell
you that ll)lc:lching powder chambers ave almost invariably
made of thin sheet lead supported by light woeodwork, and that
heat is the ruin of bleaching p()w.(lcr, that a red leat and
bleaching powder—or even a bleaching powder chamber, ave
nearly as incompatible as a red heat and iced cream, you may
imagine the wrong feeling or confusion such false statements
would create. Ilowever, whether the trath is finally arrived
at by the process of redictio ad absurdum or direct reasoning,
makes little matter so long as darkness or fog is ab length
dispelled and the light shines. When that desirable stago is
at length arrived at, then we can all look back and smile at
our errors and wanderings when in the dark.

Now on the subject of the physiological action of the
materials, products, and surroundings of factories, especially
chemical factories, on the workpeople, and the collection of
accurate scientific evidence, I may tell you the Germans
stand foremost, and therefore you will not be surprised that
I quote largely from the observations of German authoritics.
Of the Alkalis we shall now consider, I shall begin with
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170 MANUFACIURE OF ALKALIS AND ACIDS,
Ammonia, and it will be best under the head of ammonia to
commence with its sulphate, the commercial Sulphate of
Ammonia,

Axyoxia Innustry,

Sulphate of A mmonia.—-In very many branches of chemieal
industry it has been found by the manufacturer that the method
of working which is the most profitable and the most cconomieal
is the very one which also secures the healthiest conditions for
the workpeople, Lt us trace the collaterally improved cconomice
aud hygienic conditions of the process for manufactuving sulphate
of ammonia since 1868, and T will give vou here the result of
my own personal experience,

In 1868 sulphate of ammonia was made by heating in wronght-
iron boilers or stills ordinury gas-wader or tar-water from our
gas works along with slaked lime, a pipe from the top of the
still leading the gascous mmmonin into diluted sulphurie acid,

Original Sulphiate Tank ($857).
contained in an open cistern made of wood, lined internally
with sheet-lead,  Now tar-water, which by the way was once
used as a remedy—perhaps I had better say was a nostrom—for
a variety of ailments, and taken internally too, may be defined
as a watery solution of a variety of ammonium salts, with a
small quantity of coal-tar bases, and generally a little film of tar
floating on the surface,  Chief as to quantity among these
ammonium salts, arc the carbonate and sulphide.  On boiling
with milk of lime, especially at first, along with free amnmonia,
a certain and n considerable quantity of carbonic acid and sul-
phuretted hydrogen eseaped from the acid cistern. The ammonia
was absorbed by the sulphuric acid, the vigorous action causing
the mixture in the tank to get warm, whilst earbonic acid gas
and sulphuretted hydrogen passed off into the air. - Sulphuretted
hydrogen gas is one of those singular chemical substances
which smells worse the more dilute it is, and hence, as yon may

imagine, 1t was a difficult thing for the manufacturer to keep
out of “hot water” with his neighbours in thoese days. The

factory workmen generally knew how to dodge the fumes, but
new hands, or strangers, were oceasionaily overpowered and
rendered unconscious, and 1 recollect on one oceasion a plumber
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who endeavoured fo repair the leaden side of one of the cis-
terns duving o dinuer hour, was found afterwards with his boy
assistant. Iying quite dead by the side of the cistern.  Some of
vou would no doubt like to ask if they would suffer any pain.
Absolutely none, I replys no more than you do in going to sleep.
Men whoe had been “gassed” at the sulphate tank in those
carly days told me that if ultimately favoured with a choice of
deaths, they would not fail to choose that by “gassing ” gt the
sulphate cistern or tank, it wits so uncommonly like being over-
come by sleep. A man so partially “aassed ™ as to feel un-
consciosness commeneing to creep over him would often rin
ten or twenty paces away before falling, and I never knew or
heard of a case where such feeling of alarm had been ocensioned
as {o cause a man {o run away for fresh air, in which he did not
ultimately fall, and lie unconscious for at least a brief period,
The remedy adopted in the tar distilleries in those days was
to lay the man with his abdomen over an empty petrolenm
barrel, and one man taking his head, and another his heels,
they would draw him backwards and forwards over the rolling
barrel.  This remedy, though rongh, was by no means irra-
tional; it was a mechanieal process for at once expelling the
irrespivable gases, and of restoring normal respiration, and was
always effeetive, except in very bad cases. The after-cficets
of unconsciousness through this “gassing” simply lasted for
the day or over-night; the man feeling, as he would put it,
“rather lighi-headed ” for a time.  ITowever odourless the car-
bonic acid might be, the sulphuretted hydrogen mingled with
it, and “scenting” it, gave rise to much trouble and many fines
for the manufacturer, who af length constructed another kind
of sulphate cistern, in which was an arrangement for cutting
off the noxious gases from the workmen and carrying them to a
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furnace flne, generally the steam hoiler furnace, "TPhus, at all
events, the workmen were spared;; and 1 have seen this Kind
of sulphate cistern in full operation and the stild too, wder
cover, and in the large room of an old cotton factory, in the
northe  However, the nuisance to the neigghbourhood, though
abated, still remained, and so the manufacturer’s troubles, for
sulphuretied hydrogen, mingled with somuch arbonie acid, was
apt to be carricd away still to a considerable extent, unburnt,

Ultimately, the Govermnent stepped in, and commit{ed the
matter to the care and supervision of the General Tnspector of
Alkali Works, and Ie now insists on the removal of sulphuretted
hydrogen gas from the “sulphate gases™ by means of an oxide of
iron purifier, similar in principle to the oxide purifier employed
in gas-works, In the meantime, the Gevman Sulphate and
Ammonia Manufucturers, Dr. Grimeberg, of Cologne, and
Herr Feldmann devised improved stills, by whicl acertain pro-
portion of ammonia, hitherto lost in the waste liquors wnd spent
lime mwd, was recovered, and these inventions far more than
covered any expense incurred in the nuisanee-nhating puri-
fiers, the use of which the Alkali Inspector had enforeed.  But
a direct value arose in these purifiers for the manufacturer, for
the oxide of iron therein in decomposing the sulphuretted
hydrogen becomes itself converted into sulphide of irvon, and
this on ronsting in suitable shelf-burners yields sulphurous
acid, and in the leaden chambers, sulphuvic acid, which can
then he used over again in producing fresh sulphate of ammonia.

In England both the Simon-Griineberg and the Feldmann
stills are much used, as well as modifications of them,

At the present time, I consider the hygiene of an ammonia
and sulphate of ammonia works, under the supervision of the
Alkali Inspector, is as perfect for the workpeople as need be.
With regard to any injury or danger from ammoniacal gas
(ammonia) itself, when we consider that the whole attention
of the manufacturer is concentrated upon the most perfect
condensation of the gas that is possible, and the most cfieetive
storage of the aqueous liquid, and that any annoyance to @
workman’s respiratory apparatus means loss of money to his
master, you may imagine that the master’s inferests and the
man's comfort in that respeet coincide with most particular
completeness.  In short, workpeople in such a properly con-
ducted works and with the best plant, ave not exposed to any
debilitating effects arising from small escapes of injurious gases
Or Vapours.

IIaving said this of amwmonia works, I may add that just the
same remarks apply to the large factories where soda is manu-
factured by the Ammonia Seda process.
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1 eanmot close my account of the history of sulphate
ammenia making, without telling you a singular accident which
ocemrred in 1870 tn a works near )[:mclfvstcr, entirely owing
to the negleet of a workman on the night shift. It had been
thought in a still loger factory quite possible to distil the gas-
li(||tun' and expel ammonia into the sulphwrie acid so as to form
sulphate without any addition of lime in the still.  The smaller
factory determined fo stop the use of lime and follow the same
course, andd the night-men were warned not to negleet to keep
the fives going regularly under the stills,  During one evening,
however, the aitractions of a public house not far distant
proved too much for the night workman, and he left the
sremises and let the fire burn down under the one still he was
i charge of.  On his return that fire was nearly out and the
l;ipvs were coll, Alarmed at the result of his foolish neglect,
e commeneed fo fire up vigorously.  Now what had occurred
during the cooling process ¢ At a given period, when ebullition
was but feeble, a condensation of ammonium sesquicarbonate
taok place, vapours of that substanee commencing to deposit in
the pipes, eventually filling them and choking them up. On
re-firing and re-starting the still then, that man was actually
heating up a boiler absolutely closed and with no pressure
gange! The final result was naturally a terrible explosion
which killed him and another man, and the rent still was
carried up in the air over a row of cottages and deposited in a
pond about 100 yards off. T may tell you that to dispense with
the use of lime was not only a primitive process now never
thought of, but a losing game for the manufacturer, since a
careful analysis of the residual still-liquors would certainly
have demonstrated the presence of an amount of ammonia that
shonld never have heen thrown away,  Of course the apparatus
used was of the primitive type I have already referred to. But
the moral for many chemieal factory men is as good to-day,
and as necessary, as then! ' ° v

Ammonia.—In the manufacture of pure ammonia, or Liguor
Ammoniee, the health of the workmen is not affected at all,
unless by such accidents as are analogous to a case say, like
that of the fracture of the fly-wheel in the engine room of a
large mill, such for example as the breaking of a carboy of
strong ammonia and the accidental inhalation of its vapours,
It is a case of loss to the master and pain to the man,

But let us now ask, “What is the physiological action of
ammonia vapour?”

of Accident thro®

workman's
negleet,

L4 Bl . . .
The investigations of Dr. Kar B, Lehmann, of Munich, on Physiologieal
ac

t!liS subject are most reliable. Those of Hirt secem on thea
whole quite untrustworthy, so far as estimations of quantity,

tion of
mnonia,
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are concerned,  Lelhmann shows that there is extraordinary
similarity in the action wpon the vespiratory apparvatus of
animals, between gascons ammonia and gascous hydrvochlorie
acid,  In experiments upon himselfy, this investigator exposed
Limself for half-an-hour in atmospheres containing 020, O},
and 0-33 per 1000 of nmmonia, wd two further experiments of
fwenty minutes cach, in air containing 03 per 1000 The
following were the prineipal symptoms :—Respivation strongdy
nasal, slow and carefulj vather strong stinging sensation in the
nose, frequent sueezing,  The decp inspivations by the mauth,
excited during sneezing, cansed some smarting in the trachea
(windpipe).  The eyes tingled so painfully that' they could not
be kept open, one after the other, long enough to reel oftf a
seale divided into half millimetres, Some Lassitude and headache,
the head becoming flushed, and perspivation exeited, although
the day was & cool one.  Considerable seevetion of saliva,
Symptoms for the first five minutes especially unpleasant ;
however, gradually the experimenter grew somewhat inured o
the cffeets. Nevertheless, the continuanee in the room was
attended with mueh discomfort, and though a fusther concen-
tration appeared safe, vet it also seemed as if it would he
anendurable.  After leaving the room, the smarting in the
nostrils and the headache continued for a time, gases were
frequently got rid of by cructation, and then the normal condi-
tions of bu(ﬁly comfort returned,  Another person in the room,
with 043 per 1000 (0:3 ?/_) of wmmonin, suffeved in addition
a slight pain in the breastbone, but ten minutes after leaving
the room normal conditions returned.  Still another person
suffered neither the beadache nor the sweating, and instead
of sncezing, he complained of a painful fecling of swelling
in the neck and throat, and also of feeling of great cold in one
hand.

Now ammonia vapours are often pretty strong in the purifier
house of our gas works, and Dr. Lehmamn accordingly deter-
mined the amount of the volatile alkali present in the atmos-
phere of the purifier house of the Munich gas works, when
the purifiers were being emptied,  On one day the amount was
0-07 °/.,, and on nnother when the odour was even stronger,
011 °/_.. Such doses, hie says, are on the verge of decided
unpleasantness,  IHowever, it seems that larger quantities of
ammonia than this were often present in the case of this gas
works, for one of the workmen was suffering somewhat acute
chronic conjunctivitis (inflammation of mucous membrane of the
eye), or some ectropium (eversion of eyelids), the cause of which
he attributed to his work.

Finally, Dr. Lehmann states it as his belief that with a little

T
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practice 003 to 005 °/ _ of ammonia in the air can he borne a
considerable fime without sensible injury, and he is of the
opinion that quantities of from 1 to 2 per 1000 ean be endured
for brief periods without injury,  In any case, however, quan-
tities over 0+ %[, in working spaces \\'fl@l'c men are confined
for considerable periods, are decidedly to he condemned as
injurious.

When Hirt therefore speaks of animals that have lived for a
day in air containing 100 %/, of ammonia and are none the
worse, and of air containing 10 °/._ as being a respivable and
the proper atmosphere {o he artificially ereated for workpeople
engaged in “silvering” mirror-glass to proteet them from the
merenry vapowrs, then I say sueh workpeople would be in the
position of the proverbial fish in the }r\'ing-pun, with a pro-
teetor who, {o save them from the pan, suggests a jump into
the fire!  Lehmann says e knows indeed of no reliable investi-
gation or dafa to show that the powring of liguor wnmonie on
the floor of the mercurinlising rooms of mirror factorics is of
actual henefit, but it appears to him actually Iudierous that
Hirt .slumhl give a soleln warning against tineturing  the
atmosphere of such rooms with more than 4 to 5 per cent. of
ammonia ! (ILirt, Gewerbekrankheiten, Iandb. der Hye
Bd, 2, Abth. 4, page 28.) , Y&

Lehmann gives some very valuable experiences of chief
engineer, lere Pitzner, formerly a colleague of Prof. Linde
whose ammonia iee-machine is so well known, In bringing
this machine to perfection, Linde with Pitzner were engaged
for nearly three years, and through faulty stufing-boxes, &c.
and various needs for repairs in the more primiti:?e appumtus’
consulumblc eseapes of concentrated ammoniacal vapours took
p)l_:lcc. ,h'o real or Iasting injury was ever noticed, and during
Pitzner’s eleven years' experience with ammonia ice-machines?
he vever knew of a single denth {aking place that could be
recorded as caused by the action of ammonia.  YWhen working
with the incomplete machines the workmen were often :lilintf:
!Jut u!n!ost invariably with transitory ailments—Dbronchitis con-
Junctivital catarrhs, &e. Of chronic complaints traceable to
ammontix vapours, Lehmann could find none; the catarrhs were
mostly not of chronic character. Two workmen enwaced as
above he did not examine. They had been in the business
many years, and were perfectly sound and healthy,

)clll l.tlzner ]um'se]f often worked in rooms which he was com-
1 ffu to leave every half minute or so for fresh air. He
S)lll‘ tllul frc.nn no eye troubles. It scems that nature has
!f ovided for such dangers in the case of the eye, for so plenti-
ul is the sccretion of tears, that the cornea is preserved thus
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1%1 from attack. Anofher observation as to the action during bricf hings,  The doctor administered a mixtuee of warm milk and
I } periods of strong ammonia vapours is of intevest, it s that B aleohol, and in an hour the boy was restored to consciousuess.
; a tendency to vomil always arises, and  sometimes  actual g He complained «.:f sore mouth and throat, but after lying-up
IR vomiting takes place. . ) : for a few days with a kind of slight bronehial eatarch, he re- :
N g : Of course now, either in the construction or use of ee- : turned fo work apparently none the worse for his adventure, : ‘
! °l machinery of the kind referved to, ;“'"“"‘"']." a frace of fmmaonia B Turning to owr great Ammmliu-H:_ulu factories, let me remind Ammonia soda
| i is pereeplible, so perfeet are the adjustments.  Ior the 'f‘_"‘l"jf‘: : von that :|.|l the movements of ski]lvd engineering employed Works. ;’ e
-~} : : expert it is, however, ll..ﬂt'flll to kuow what {hu t‘hht‘ltlll..ll : ihere, are in the thrcclun} of exclusion of the workman from i
b : tendeney of strong anunoniacal vapours "l’-“""l":d '"'"""“,".\v 15 any It traces of ammoniaeal gas, for ammonia in that process AR
b It is this: To attack and destroy the more delicate portions of : is looked upon as we regavd money stored in a mereantile SN
1 [ the epithelium, laying have .plawf-sm which at nu'vumllmmnuh.un : coneern mul. producing « !-,gi_\'uu rate of interest upon which THERI
' i is st up.  The curious thing is, that plxu.'ml. in contaet with _ interest. the investors are living, To let ammonia leak away 1
concentrated ammoniacal fumes, another serviee of nature pre- or gret lpst during its cirealation, would be like letting some of Nl
vents sueh fumes veaching the hgs, a cramp or stricfure - the capital sims invested dribble away.,  The whole genius of :'! i
: SN of the cpiglottis taking place, On several experiments hy the ammoniz-soda process is to continually circulate the same IR
{ { Lehmaun, the trachea and even stomach had become inflamed, - ammonia, or as nearly so as possible, and not lose it by leakages, I
E E whilst the Tungs had remained intact. _ ) | &e. T Hhink I may safely prediet that no reason or cause will i : !
| i Au interesting, although o painful case, of choking \\'l.l.!l - ever avise for inspeeting works and factories for the sake of : f Ak
 HIEia AR anmonix, and ahnost to the death, ('m!lmnulurm.\' nofice in 1867, | preventing injurious eseapes of ammdnia, ; |§ !
"HIERR IR A boy, who had brought a sample into t]xt! laboratory of t.lu- \ Sodu ..-Islt..———-\\tlnlst upon the sllh‘]v.ct. of ammonia, and before Sota ash, |
I RAR SN works where T was then engaged as vlu_-mlst, hmk' up u l_w:ll\m' ; concluding it, with :lIS(.) the ammonia~soda industry, 1 should doll
IERR 1IN glass half-full of the strongest ammonia, and, thinking it was _ like to say that there is nothing i this latter indlustry that TR
i I water, flung the contents full in the fuce of my lulmral.nr_v hoy I call injurious or dangerous, in the sanitary seuse, in any e ff 1
R and ran out of the room. I entered the room as the fivst boy g propecly conducted works,  Of conrse, with soda ash, the HEREE N )
HIEHRINR left it. My laboratory boy was evidently in.u paroxysm of dis- ; crude earbonate, which, by the way, in the case of the ammonia- A |
IR tress; some of the ammonia had entered II.IS m(mt]l_, and some 1 soda process, possesses very little if any cradity—the dust of L
! i 4 his nostrils. Tle advanced towards me like one in o senni- _ thg ash in packing is no doubt irvitating,  The irvitation is i §l§‘.,
: : : cataleptic state, the back was unnaturally bcut.. inwards :n_ul the | chiefly to the nostrils, and violent sneczing is induced,  This Gl |
TR abdomen outwards; also owing to a cramp-like contortion of , result alone is suflicient to compel the workmen to muttle their S f
Haeps the legs and ankles, lie scemed to staguer along on the toes 3 mnmh.,; and _nostnls, and in the case of a well defined dust, o e
Tt alone. e raised his hands to my face, as I thought to sc ateh tlwl'c. 1s no_diflicnlty then in avoiding the introduction of soda ol
1EINIE me, but his fingers were bent and ¢ amped, and scrptchm‘g \\1;? dust into the mouth or throat, I have never known any injury [ } _ . il
it . out of the question. After this he scemed to sink into himse ‘ to health to avise in the case of packing ash, even finely ground ot
: 1 and collapse, falling to the ground, Of course we sent for flsl it man is compelled to m_anc up and protect his respiratory N B E £
{ IRII a doctor, and did all we could for the lad. I observed no apparatus, by reason of the inordinate fits of sneezing induced ‘ i
RS tendency to vomit, but when on the ground, he co.xmncnccdl i ‘ ibany attempt were made fo dispense with them. I think we S A O O IXE B
i il singular gyration of limsclf \\'}:IISt lying on his side, by } lt: ;!luy sy that the very solubility aud immediate acridity of the SRR R E1 S
ERIK action of his legs and feet. Now it 1s a singular thing t ml. me particles of soda ash, form the best means of protecting the By
hpii Lehmann observed just the kind of symptoms I have (l(.'S(:.l‘lbL'l i" lllL‘Iﬁl' wlu_) handle ltr f rom injury to their respiratory organs, Lo ;
gEe in the case of small animals he had suh_]cct_cd to ‘fhe action lu Cuaustic Soda.—This is the hydrate or hydroxide of sodium, cCaustic soda. A
HRARE rather large quantitics of gaseous ammoma. LS])CCIEIH‘\"E e and is obtained on the large scale by boiling the dilute solution P
! el ryratory motion he specifies as gllaracterlshc of ammonia. l.llt" ‘ f’{ﬁt!m arbonate witl& Sl{ll.{cd lime, which, 1)os§essi11g greater | S
SRIERRIE %ad I liave referred to lapsed into a comatose state, and “": i ;‘0 l!"tly for the cm:homc acid of the. curbpnutc of sm!u than the tr
N AE found pulseless by the doctor. Whilst apparently strong cutl .- -ﬂ(-l 1as, appropriates ﬂmt; carbonic acid, leaving in solution Y
it |l bral action had been set up, he had also choked through | llc hydrate or caustic, the insoluble carbonate of lime settling -
HiEwE " e stricture of the epiglottis, which had closed and protected his down, and leaving as a clear liquid the dilute eaustic, which is : s
ik A (o
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eventually evaporated down, at increasing heats, until it s
brought to igneous fusion. With regard to sanitation, caustic
making is as healthy a process from Deginning to end as soap
boiling or brewing. T will tell vou the ouly accident that ever
ame under my experience,  When the prices of alkali reached
a very high figure in 1873, some persons sold up their own
businesses, and lnunched into small concerns for soda manking,
though without any knowledge of the subject, still less of the
cloments of chemical seience.  One sueh person, whom [ assisted
chemically for a brief period, set his canstic pots almost. quite
level with the platforin on which the men stood, and insisted on
their commencing work without supplying rrnlu-r lights for the
sheds at night, At last one mun dipped his foot into strong,

. and was taken home with a bad burn: tetanus set

hot ligquor
tn after about a week, and the man died. But you see I am

only telling you here what might oceasionally happen in the
case of badly or insufficiently mrranged plant, in 1lw way of
accident.  Towever, there is no danger now, or probably ever
will be again, of alkali prices heing such as to tempt strangers
to gro into the Leblane alkali manufacture! U shall, lhvrvﬂn‘c,
venture to place the simple manufacthure of sodu_ash and
caustic, us regards sanitation, en a par with soap muking, and
indeed, soap manufacturers largely use hoth soda ash and solid
caustie.
Soda—or Alali-Waste, and the Recovern of Snlphur there-
from.—In cller times, the alkali waste (an insnluh{u sulphide
of calcium, mingled with a little arbonate of lime, cinders,
ete.) was thrown out upon waste land, and heaten down as
closely as possible. Tt thus gradually suffered an oxidation
process, which resulted in the evolution of sulphuretted hy-
drogen in the nuighl)(mrhnml, which meant two things: the
loss of the sulphur to the manufacturers, and a nuisance, in
the shape of 1ll odours, to the neighbourhood. Ilowever, I
must deny that even this state of things affected appreciably
the health of workpeople, for I can in this matter talk about
my own health, after living and working for some six ycars in
the thick of the vapours of Runcorn and Widnes, in Lancashire,
and T simply say that my health was in every particular as
cood then as it is now that Tam living in Hampstead. 1 do
not deny, however, that a stranger coming, say from Hamp-
stead, and pitching his tent in Widnes or Runcorn, or similar
neighbourhonds, for the first time, would suffer some naused,
and thus encounter what is desevibed as a general ¢ lowering of
the system ;” but I do say, that after a short time people become
inured, and get the nervous system, shall T say ¢ attuned,” to
these odorous conditions. In this connection I will indeed add

T
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{l:'l.\ \t{:‘%'lll'))l'l's;l;l:ll Ic;ti?lhmlmtinn fo the statements of My, Cooper

daes, I, e tlll' \”_ . ] * « . I"
) » the Alkali Inspector, Dr i

‘_ : L i r. Robius
i:uli .l')l.' .\l[.mult‘/;,’nf Runcorn, as given by D:" J. T .\;-I]liljt(,r“
th-.t":.\}:-::l t\ tun /I/m Discases of ()cr.-nputibn," pives ~.1‘;7—40?5L'
I' y exeepl to workpeople already suffeving from lune tr ]i ’
the vapours show no il effects, no inthe 5, T CE
1l oo S how 1o 1 celsy not even in the intensification of
o .th- i ]( By it great revolation has heen effected since

) e infroduetion of a process for recovering the s '

from alkali waste, known as the Chance-Cla B i

y I v . . - ) - ! . - { ]S )l‘{)(?(-lss
IOress ' 3 < )

-]| (.r:..u:"iIun\\lu.}.t'u 15 mixed with water, ln'out_v;htl to the state of

L m,": tl:: ! ;l;'l “'l;:ll(('ll \\I'ltlll carbonie acid gas from lime
8, 80 a8 to set free the sulpharette drogen 2
stbsequently half-burnt in 'llll illttf':l(.l ll'.‘dmgcn gas, which is
mgenionsly contrived kiln, s guhtons - auner, and in an

JousY ¢ | kil so that whereas in the ordinary way

nrning in the air 11,8 + 30 = 11,0 + SO, i S

11,5 + O anly gives 11,0, aml S 1 Teft. o ks 1 fhis case
then (ll‘lmsitwi ina ~auit'|:l)k: :-h- Ib 1.s cft, and this sulphur is

as brimstone, or the I1,8 --n;";l 'Lll, colected and sold or used

29 can he burat, and the SO, passed

into the sulphurie aci
No : ¢ acid chamber e« oa I
vitriol. unber, to make sulphurie acid or

\t lll \.i ] ] « W e AESE I')’ 3 LAY N IQY { -
b 1 L Ci b 3} 1
I (] y Claus process.

?}I(I)I\(t!:lll:ul !;"t \[icml. thoroughly brought under control
('“Ilfc.k‘sc:;t:‘lllqt‘“l‘t’!; .111‘15|lrcctor’s' Report. of the year 1889, he
Alkali Act may bo oy atid the uspectors wnder the
omrce of ) ”cnnvgl atulated on the partial removal of one
uree of nuisance by the application of the Chance
process, unfortunately that process itself is I(" e Claus
5(,.}111';'9 of a similar evil.” ss atselt is linble to be the
his was for 1889, . .

efforts nf]sthf?l 1'63.'2 ..m(l. since then, through the unflagging
o in\'cntm-L-lniullldeh‘llerS, notably of Mr. A, M. Chance,
mueh ilnpr()",c;:::: tﬂl"-} fll';cu(ll_v criticism of the Inspectors, ”
of Mr. Fletelor, {he Cliof wrought, that in the last report
“here was erert dilf(I:i(-l l:lt:'f‘ ‘Inspccf,o.r, dated 1893, he states:
"‘“]l'lllll‘vttc(lhhy(lm,r. 1 '-_\,l at first,” in preventing the eseape of
winor dificulties \\'?-L."’ o for about six months Lefore the
wear the works 7&/154 overcome, much nuisance was oceasioned
of that noxioué.tras.i:fu;b] e ]l owerer, passcd, and the presence
are now well o dersto ?“{;ﬂllllc‘llc.el\'cd. The points of danger
tme T was in Wid ol and cavefully watched.” The last
plant there Icou](ll( n(fs.,.fl'ltd was shown over a Chance-Claus
whatever abont it ]I);’ l-('u}(f}‘ o odour of sulphuretted hydrogen
St. Tlelens, be n-csmt.m]) riend from \r\:ldnes, or Runcorn?ol.
Pereeive OC(:nsion‘allV{;)d(;urlf Ufi_llﬂ_\]' ]aSk.’ “Then, why do we yet
at those towns”? T reply IS“ phurcetted hydrogen on arriving
of waste of yeqr TP those Ud(‘nu‘s are from the old heaps
years ago, in which the oxidation is not yet comple’rlo.

By this tecovery of sul-
har from soda-
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However, now we have reached the subject Qf ‘stl]lnlilllt-t‘:;l(l
' [y . . . " s 3
e abyaro- hvdrogen, let me tell you szumcthlmg nlf tlul, lph.\. io ‘ig\“r:]g“l‘l "
: aine Leln f Munich, ¢ savs (Arveh Ty
gen- obfained by Dr. Lehmaon, ot ( e
\ is experiments - {¢ action
39), as the results is experiments on the fod
14, 135), as the vesults of I | n the apetion
of',suf[rlmrclled Tydroyen, he cm‘\(-lu‘zlt'» to .sl(t ::ﬁ'wrh:n:)ntmlm'-
nillion as sk which must be drawie coneerining ;
million as the limit which . _ ting 1 b
s e for i few hours inwhich begins to thyeate
vo. the remaining fora few hours i ! ‘
pliere, the remaining \ ount of 015 pe
- o to health,  An oam
some danger of injury t TN RN
it i e oven after many hours’ duration, |
million of air appears, even R NN
eet s - om 02 per million down Lt
effect such damage, but i e e
el Sosome %, to produce unfavonrabie symptoms,
sufficient after some lours, . " o
1 ; YERIHE e say that )
To give ¥ dea what these figures mean, )
o give you an i ‘ n, let me sy Tl
vou o now to Widnes or St Helens, choose jthu muost ltl.‘ti'_. -:;lillil
¢ i wnp s
was ! d set up @ tent upon at ot
waste heap to he fownd, set L et
' s frawrance is greatest, aud after clasiug the
day, when the fragrance is g ter ¢l ; !
door vou test the airof the enclosed space, yYou will not i(l)llltlr)illl;: X
y ¥ - "y "y, . N
thing approaching Lelmann’s minimun figure, viz,, £ .:”|n"
million of sulphuretted hydrogen. Lehmanus hgm;n wi |
doubt be very useful to Medieal Olticers and 1o our Tuspector:
of Works, o .
Howstkalimen  Use or custom is said to be tgecond nature,” and T may tell

. H ar W ])\—

have sometlne vy | have seen workmen cook s ehop al boil up “ltlll. ¢ lnﬁl

?33:{6( ther oonine a hele in the side of o waste lu-np mrll_\ on hre, u
seooping was placed on @

! i as reache The foo
o red-lhot portion was reached. . e o
(.l'h-'m -;p:ulol and the Intter pushed into ill)u:llultle ::Fl(l l\l(plt- ﬂtl]::]"
i1l th ¥ illed s tea boiled. The hele X
till the chop was grilled aned tlu_ | ole the
served as :ml oven, nel spite of a slight odour of .sulphmum‘.u,ul
and a tineture of sulphuretted ll.\‘tn-n‘gcn: chop and tcu‘ut:.“‘:i%.
tively, were at length caten and drouk with appetite and reiish.

Phyilological
actlon of sul-

Svnpieiots Acin,
(sulphur dioxide, popularly known

gt . . 3 € e
is cuscous substance . s - \
l ll = n) is ]“'"""l'“] l-\- L-"]l)ln.\ (.,(l fUl

as ¢ fumes of hurning sulpl.un' . aly cmpleye
manufacturing sulphurie acid or \‘llt_m].tl t Ilh‘ i‘; h(\\'()u.(‘ s
] traw, and in the sulpnte -
bleaching wool, silk, and straw, an 1l , ;
"It is produced in the purest condition by allowing

IR i i eoble kilns, the oxygen of the
; + to burn in the air in snitable kilns, the 0Xyg ‘
el bining with the sulphu

air suppliecd by a slow draught, combin sulphur
;llll.:rin{_% lcombus'tion to evolve sulphur (lqul(lc.f ..:.\ dw:vl]pilél] 153'111:;‘.:
of this gas is iron pyrites, the bisulphide o n(‘)ni \i. a t q‘;(i W
parts with one-half of its sulphur, and at a 10{2 iea ,'..th o
wesence of the oxygen of a sufficient §upply o ":'“l"'“ll' i
final Lalf as well, and leaving oxide of iron (fcll \ ﬁ f)rtt(i)c.r for
the iron pyrites be of a cupreous nature, so much t llL ; ter for
the manufacturer, as the copper left with the oxide 10. (1]r mlm.
casily extracted in a subsequent process by roasting the g
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ore with common salt at a dull ved heat, and then lixiviating
the cooled charge in vats, with water and dilute hydrochloric
acil, - The green copper liquors are treated with serap iron in
sepavate precipitating vats, when the ivon dissolves and the
copper is precipitated as a metallie powder to take its place,

[n mzking sulphuric acid, the kilns, whetler brimstone kilns Maoufacture of
or pyrites Kilns, are so aveanged that their flame or hot gag ©'PhHe eid.
passes {hrough an additional kiln in which are east-iron pots
confuining nitrate of soda, or Chili saltpetre, mixed with sul-
phuvie acid, whiclt must be in slight excess. The heat eauses
nitrie acid to be driven oft, whiclt the sulphurice acid has alveady
set free from the nitrate of soda, and its vapours mingling with
those of the sulphnrous acid not only assist the oxygen of the
air in oxidising this sulphurous acid to sulphurie acid or vitriol,

[

but comvert {hat oxidising process, otherwise
info a quicker, and also into a continuons process,  Still the
process is it comparatively slow one, and hence large spaces are :
requirved to accommodate sneh immense volumes of gas, and for
this purpose Jarge oblong chambers ave built of light woodwork
and lined internally with sheet lead, which dips into a hottom

construeted like o huge dish of stronger sheet lead, so that the I
whole is something like a large tea-cup inverted in its sancer, ! IR
but prevented by outer supports from resting its weight and L
n]mss (Iuilv on {the bottom of that saucer, or like a huge oblong CLoa
shape :

gasometer which does not rise and sink, but is always as
high up as possible.
luted at the bottom in water.”

I say, # just so,” and the sides

of the Vitriol chamber also dip into vitriol always present at a S
sufficient. depth in the dished bottom so as to lute the hottom of SR

the “eurtain™ of lead, as it is called,  Just at the place where
the sulphiurous and nitrous acids enter the chamber, steam is also
turned in, - Inside those chambers a shower of rain is always
falling upon the bottom and running down the sides, and that
rain 15 sulphuric acid—it is a vitriolic shower., At the end of
the chamber system is a Jeaden tower called the Gay Lussac
Tower, the purpose of which is to eatel and retain the costly
nitrous fumes—-a red choking vapour which would certainly
injure health, but which the manufacturer has no intention

whatever of allowing to eseape.  Gay Lussac discovered that ' : '
cold strong vitriol casily dissolves nitrous fumes (nitrogen P

trioxide), and from this discovery arose the deviee ealled the

' ' . . AN
Gay Lussac Tower. Itis packed with hard cokes, and down- S

\'.m'cls from a cistern above, strong sulphuric acid trickles in all
directions,  This shower meets the ascending gases from the
last of the system of sulphuric acid chambers, and absorbs all ¥
the nitrons fumes from them. Strong vitriol thus charged with i

very slow one o

You will say, “yes, but the gasometer is »

T LT ik

N
pibvlomsintsaurmremagrrmpuli s e e el it ey - LT R
- y s P n e ce

- - T
: U
PEMIT e R s sl S et




T

TP AT Y

Hygienic comli-
tlons,

Dangers in
cleaning cham-
bera and Gay
Tussac Towers.

182 MANUTACTURE OF ALKALIS AND ACIDS,

pitrons fumes really forms a compound called nifro-sulphonic
acid, which is easily decomposed by water or dilute vitrol,
especially if hot, the red nitrous fumes being set free for use
over again, Now this deseription, though incomplete, will
suffice for my purpose.

We have hr(mg]ht together in this remarkable process several
acids and acid vapours, wnd so we will study their hygienic
beaving on the workpeople together. Do ot think that sul-
phuric acid is only made by the Leblune Alkali manufacturer,
manure manufacturers, tar distiflers, dye and colour makers,
sndecd all who want much sulphuvie acid, often make it for
themselves,

The question to which I now hasten is this:  Is the wmanu-
facture of sulphurie acid injuions to the liealth of the work-
men engaged? T answer without lesitation, © No, it is not.”
It is not the object of the manufacturer to build expensive
lant to generate gases and vapours, afterwards o be wasted
Ly leakage into the air, a proceeding which, besides loss of
money, would mean stoppage of his process by the Alkali
Inspector, with a prnbal)lc fine on a vepetition; but it is his
object to manufacture sulphwric acid, and so to confine and
utilise to the ntmost these noxions vapours engaged in ifs for-
mation. The small quantities of sulphurous acid yow may some-
times smell in Vitriol works ave distinetly not injurious ; that
I say after a twelve years’ experience in such factories,  Dut
there are specinl oceasions, which however only rarely oceur,
when great care is necessary, and when the men perhaps need
some authoritative protection from their own ignorance and
often downright obstinacy. Such oc asions ave the cleaning
out of the chantbers, or of a Gay Lussac Tower.

Let me say, at once, that when accidents ocenr through
inspiring too much of the gases left in a chamber or a Gay
Lussac Tower, to be cleaned out, the first cause is generally
attributable to men entering too soon,  But the second cause 1%
not usually the sulphurous acid vapours present, but ihe residual
nitrous fumes, and I think I cannot do Dbetter than direct
attention fo this fact. There is a number of noxious gases, all
of whicl, if not too largely admixed with air, at once make
you aware of the peril of your position in respiring them by
certain unpleasant symptoms, but nitrous fumes form a notable
and an insidious exception. Ilenee, even in the admi rable book
of Dr. Arlidge, I notice that the oceasional accidents oceurring
on cleaning out the chambers, are evidently attributed to the
sulphurous acid present.  No doubt, as to odour, the sulphurous
acid completely masks the much smaller quantities of nitrous
gases, but there lies the danger.

[ TR PRI VT

RRRIPVRPY. RS

[T

TR

N R

G

WATSON SMITH, 183
"l‘o convinee you, in the fist instanee, that sulphurous fumes,
of conrse in very small proportion, are by no means so insidions
or injurious as they have sometimes been represented, I would
merely remind you that in times of cholera and other e,lnidcmics,
vou may expeet, if need bey to be disinfeeted with burning
sulphur fumes, which are sulphurous acid, and that sulphm'm{:;
acid in o liquid form, and in the form of bisnlphites, forms
most valunble antiseptic aud disinfectant,  Buat | will give you
also the results of the experiments of Gerinan investigators,
and - especially of Ogata, -~ Ogata, with several others, Tound Phystologien
thut 05 {0 07 parts of sulphurous acid, per 1000 of airy act phurous avid.
seriously upon small animals, such as rabbits and guinea-pigs
in two howrs inducing incipient destruction of the curngu:
hleu(lmg‘nf the lungs, emphysema (distension of tissnes with
gases), &cy 2 10 3 per cent. suflicing to kill the animals in a
few hours,  Lehmann draws attention to the fact that Hirt's
figures for sulphurons acid ave 150 to 200 times higher than
these, and sinee Ilivt is an authority known in E?u.[]:uul as
well as Germany, T beg to warn saniturians that, whilst symp-
tnlll.’.lfi('.:l“.\' Hirt'is no doubt correet, Lelimann shows that most
of '|l1|.'i' hgin'cs are terribly in excess of the truth,
This simply means that a totally irvespirable atmosphere is
sometimes put down by Hirt as one that a man might safely pass
a day in! But an atmosphere anywhere in a sulpluric acid
works, which contains 05 part per 1,000 of SO, could never
he found under normal cireumstances, i
\[lt may be interesting to _know that the atmosphere of the Sulpturous acic
snIL}: :::l::’tll]\tI:;.H:::,l:llf:l(;:l:.ll'lll I]hul'\ ay t.l.mnel a't -Gowur Street is ﬁaggé‘{ﬁ:ﬂ:‘ld
ntly charg sulphurous acid to make that tunnel act r Street
something like a sulphurie acid chamber, Droppings from the
"“”.f which taste acid are continually falline on to tlﬂe platform
\\']llt‘li. is whitened and corroded by the weak vitriol, which 'fhcs:e
droppings certainly consist of. If you usk me as to injury to
h ':l.lt]l ':IllSL‘(l.I)y such an atmosphere, I say at once T don't
belicve there is the slightest, except in the ease of delicate or
dlsunse(! lungs. I don't know what escape there is from the
conclusion that that tunnel is efticiently and cheaply disinfected
against cholera and influenza, thongh T certainly deprecate the
presence of the solid particles of carbon of the smoke and any
arbonie oxide of the fuel gases, ‘

But I spoke of the insidious nature of the mixed sulphurous @ases of cham:
ieid and nitrous vapours of the Vitriol Chambers and Gay Lus- porsmnd towers.
sac Tower, This character is almost entirely dune to the nitrous
vapours.  In the Chemische [udustrie, 1889, p- 317, there is
reference to a workman who died after cleaning out a Chamber
through the nitrous fumes, but a post-mortem proved that he had
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184 MANUFACIUILE OF ALKALIS AND ACIDS,

a very diseased heart, A ease is also given iu_ilw Chem. Dd.,
1892, . 284, of the death of a man who lud assisted in clenning
out a Gay Lussae Tower in which stoppages of deaught had
ocewrred,  Although the tower had beeny as was ll.mnghi,
theroughly freed from acil and nitrous vapours by washing out
with hot water, running down soda solutions el several duys
airing, and the workmen, previous to their descent into the
tower, had bound wet sponges over their mouths to act as vespi-
ators, nevertheless, one of the men, lfnm\'u ns i sickly and weak
man, was soon so affected by the dilute nitvous vapours, that
after walking about @ mite of his journey home he conld go no
further, and he died before the following morninge. Yet the
other workmen of stronger huild had worked for hours in the
same atmosphere witheut apparently auy injury whatever., in
sueh cases it is recommended that special vespirators :ulllrtnltl he
furnished, with tubes, and a supply of air from ontside.  The
lLest form of respirator for such a purpose as recommended by
German authorities is that of Konig, known as the Patent
Respiration Apparatus, to be obtained from Gustay Kleemaunm,
Sngineer, of Hamburg, ]

Nitrous fumes form an insidiously noxions gas, amd I must
explain what this meaus. If a workman, or cven n_clwnnst,
unaceustomed 1o its mode of action, try o judge of the influence
of air mixed with a small proportion of it upon their respivatory
organs, by closely observing Low they f(:t-] whilst respiring such
atmosphere for a short time, they may find themselves woefully
deceived. To put it briefly, one of the prineipal symptoms, and
that most characteristic of nitrous fumes, is the peculiarly
deferred but alarming dyspnea that after a time sets n, But
it is dyspnea of a special order, for whilst the inspirations are
comparatively wnimpeded, fhe expirations become more and
more difficult and painful,

You will be astonished when 1 tell you however that the
vapours of nitric acid, like those of hydrachlorie and sulphurous
acid, are not to be compared with those of nitrogen 1rioxide
(red nitrous fumes) for danger, nor is that danger to he found
except very seldom in cither alkali works or nitric acid factories,
There is a case given in a Gevman report from the Chon. Ind,
1892, p, 283, and it is typical of perhaps the only kind of serious
occurrence in our modern nitvie acid works. A workman who

nitricacid works |iad the job of filling a pressurc-cistern in the open air with

an acid for nitrations, upset the vessel he was carrying, and
apparently fearing a scvere reprimand, he endeavoured to

remove the spilled acid by washing it away with water, without
saying anything about the mishap. Ile trusted that the va-
pours in the open air would become so quickly diffused as to
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WATEON SMITIL 185

hecome uninjurious.  Sueh an acid would, however, generate
volmes of nitrous fumes in contact with all organic matter it
came in contaet withe The man died in uvineteen days after,
from the effeet of the fumes.  Ifor this celass of work and such
emergeneivs, that faetory had vespivators for the men, but what
conld o finm do i sueh o ease as this?

Before leaving the subject of Sulphurie acid manufacture and
gomg on to Nitrie ncid manufacture, towards which T have been
steadily advaneing, let me say a word about the Vitriol chamber
plumber,  Dr. Avlidge in his work, page 463, says, “ The evils
of lead ave more severely felt by the plumbers, who find constant
work in making aud vepaiving pipes, funnels, and chambers, and
are exposed to the fumes of the solder they use as well as to the
metaliie lead itself  But the use of soff solder for cementing
sheet Tead is ont of dafe, and plumbers now always use strips of
soft lead, which metal is used with a blow-pipe flame, some-
what as sealing-wax is in sealing a parcel. 1 do eertainly not
helieve the plumbers suffer so much from lead fumes, for they
need o such high temperature for their process as would eause
apprecialle lead fume, but they will use in their hydrogen gas-
generadors exceedingly impure spelter, and impure sulphurie
avidd, and both of these containing arsenie, they thus obtain
hvirogen in their Blow-pipe apparatus, confaining considerable
quantities of arseninvetted hydrogen, which munst” he injurious.

have myself pointed the false economy of this to them, but
Mumbers are rather difficult persons to convinee of the crrors
of their wayvs,

In conelusion of this subject of sulphuric acid manufacture
I have just learnt that the German Government has issued
certain diveetions or preseriptions with respeet to the discharge
or clearance out of the packing of Gay Lussac Towers in
sulphurie acid works in Germany. The document is headed,
“ Hesondere Unfalleerhiitungsvorschriften fir das Auspacken von
Giay Lussac Thitvmen.”  These dirvections are recognised and
passedd by the Imperial Insurance Oftice, and were printed in
the Reichsanzeiver, of 27th November last.  Let me say that
the German Chemieal Industries ave represented in Berlin by
special - committees, and 1 understand that any regnlations
proposed by the Imperial Government are submitted to these
committees hefore being passed, and once passed they have to
he adhered to.  Thus the manufactarers practieally control, to
a great extent, and under a wise Government supervision, their
own affairs, and those matters relating to the health of their
workpeople. I will now give you the recent German rules with
regard to the Gay Lussac Towers,
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1806 MANUTACTURE OF ALKALIS AND ACIDS,
A. Precautions AND DigecrioNs ron THE EyvrrLoven

or Lapourn.

1. Before beginming to clear out the towers (Gay Lassac),
which must only be done under supeevision, every conneetion
of the Gay Laussac Colwnn witli the chambers il othier
apparatus, must be cut off,

2, The Gay Lussae Tower still comeeted either diveetly
with the chimney, or indireetly throngh the medinm of an
intervening Gay Tussae Tower, so that the through-dranght. is
maintained, is now washed out, ficst with sulphurie acid and
then with water or steam, until {he exit washings only show a
specific gravity of 3° Baumd,

3. After this washing-out, the conneetion with any infer-
vening Gay Lussac and the chimney must be cut off, and the
Gay Lussac to be cleared out must be closed up gas-tight,
Then, where it is possible, a connection of the Gay Lussac with
a chimney or a mechanical ventilator is made, and is maintained
thronghout the operation of clearing, 1f the tower is to be
emptied from below, then exhanstion from above, with closed
cover, is to be effected; if from above Ly deseent into the
tower, then exhaustion from below must take place. In the
Jatter case the cover of the tower must be removed.  If exhauns-
tion he impossible, the cover should be removed and one large
hole should be made below,  Only after the tower is sufliciently
freed from noxious gases should the clearing out of the packing
materials commence.

4. Towers packed with coke, or similar material, should be
cleared out from the outside.  In the case of high towers, or
towers with several internal arches, arched supports, or gratings,
soveral holes at various altitudes in vertical line from above
downwards, should be made following the progiess of the work,
or the emptying process is to be effected step by step (* etagen-
weise”).  Stone, or such like packings, ave to be removed by
the workmen by passing them out by hand, or loisting them
out by suitable winding-gear. All the packing material is at
once to be carried ont of the building, i.e., out of the neigh-
bourhood of the Gay Lussac Tower. The workmen should,
according to necessity, or, at all events, expressed desire, he at
once absolved from further continuance in the work,

5. The workmen should be supplied with good mouth sponges
(as respirators), respirators, and proper coverings for their
hands, such as india rabber gloves, hand wraps, &e.

6. Before getting out the mud accumulated at the hottom of
the Gay Lussuc, water should again be caused to play upon it
and be stirred well up amongst it from outside.  If nitrous
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WATSON SMITIH, 187
fumes arise, the liquid must be removed from outside, and the
stirring up with water continued. ’

7. Workmen known to be afteeted with lung or heart affec-
tions, onght not to be employed in any of this clearing-out
I)l'( I.('('.N'f':. ) . o
“\t}. l'l;v(-l"}' manufacturer is directed to make known these

Measures of precantion against Accidents” (Unfallverhiitungs-
vorsehriften), by a prinfed notice set up ina suitable place in
the faclory,  Besides this, these precantions must be impressed
upon thie workmen, and the dangers of the work be made elear
to them, before they commence operations, ‘

1 M " 2 . :
B. D’rrecaurions axp Direcrions ror 111 WORKMEN.

% If, during the clearing out process by entering the tower
from above, and thus operating, nitrous 'apum'i? in large
quanfity are generated, the workman must at once leave the
tower and acquaint his overseer or superior with the fact,

10. Workmen affected in heart or lungs, who are employed
for cleaning out Gay Lussae Towers, are bound to communicate
such fact to their overseer,

C.

11. r]Icre follow a few penalties, the proceeds of which go to
the Workmen’s Sick Iund, in ease of disregard of the rules
preseribed as above. A member of the Society has to ]m\l'
double subseriptions for his omission, whilst an insured pcrso‘n
pavs, for cach offence, some penalty not exceeding 6 M (six
shillings). ' ° -
it and suly e worke, | s wot e v ot futa B
aceldent in c{c'u'inrr out.:ch-lmb fll]‘Lll] oL it Singe fatal tary aisepiine

. aring . chambers or Gay Laussuc Towers, o8 chemical
through inhalation of nitrous fumes, We must also observe
that all the men in Germany, workmen and others, are soldiers,
and the workmen class are those who will have a lively recollec-
tion of the “Unteroffizier,” or otherwise of the stringent military
diseipline conveyed in that single word, un ioning instan
[ \ : gle , imquestioning instant

ohedience demanded, &e., &e., and it may be that such workmen
have been ordered herctofore to clean towers and chambers
by foremen still mindful of the office of Unterofiizier, and the
men without word or question, have exposed themselves to the
gravest. perils, which in Englisk factories could not thus happen.

Nevertheless, the precantions mentioned are good, and what
?\f(gigtlmd t]here is'iil them I am convineed our fl‘icfl,ds, the British

1d makers, will at onee recogni o far « recolle '
vital ]mrtions’z of these lf:(r:J;t('lz(-;::l:Qut Sltljlillld t'lslf IL'c'O]lk'ClL’ i
oo b eulations are already observed in this
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188 MANUFACTURE OF ALKALIS AND ACIDS,

Nitrie Aeid: Mannfactwre and Uees—1t is not seldom the
ense in the chemical industries that whilst sauitavy dilliculties
or dangers do not specially avise in conneetion with the manu-
facture of a particulay chemical, they may avise subscquently in
the use of it.  Nitrie acid may be placed in this category.

Phe reason is not diflicult to find, (1) The particular sul-
<tance to be made must be condensed, restrained from eseape
i any form, for it has to be turned into money, ad all skill
and delicacies of applinnce ave, 18 it were, concentrated upon
this object, and so too a maximum of experience is uained,
(2) Then, the modes of application by users of the substance
will mostly entirely differ from those of jts preparation s and
(3) in the application, the substance may he chemically decom-
oseddy and then give rise to clvvnm]msitinn-prmlm-.ts——\\'hich we
desigmate by-products— that may be more noxious than the
original substance used.

After a good deal of thought on the subject T hnve come o
the conclusion that it nuy be very hard both upon the manu-
facturers and the men, to use one term, such as “ Norions yuses

proesed elasst- o vaponrs” indiseriminately for all irrespirable gases;  for

Aeation of
noxious pacek,

whilst the accidental inhalation of a certain amount of one
aas or vapour, .|, may produce symptoms which are transient,
o which will at onee serve as a diveet evidenee to the person
affected, of its dangerons charvacter, another gas or vapour, f3,
may not do so, but jnduce slighter symptoms at first, which
become aggravated later on, even when the arena of mischict
has heen abandoned for some time; whilst a third gas, €
may speedily induce narcotic symptoms, like the gas from
the old sulphate of ammonia plant,  Thus 1 should be inclined
to separate such vaponrs and gases hygienically, and classify
them as

Grour l.—Non-irritant irrespivable yases, such as nitrogen
and carbonic acid.

GroUP 2.— Irritant noxious yases, such as hydrochloric acid,
sulphurous acid, nitric acid, ammonia, chlorine, bromine mnd
jodine vapours,

Grocr 3.—JInsidious irvitant nowious gases, such as nitrous
acid (nitrons fumes).

Grour 4.—Insidions non-irritant norious ga-es, such as bisul-
phide of carbon, carbonie oxide, and sulphuretted hydrogen.

I should thus consider group 2 as the least dangerous, since
giving immediate and adequate warning to the senses; whilst

roups 3 and 4 are the most dangerous, as most inmnediately
ﬁeceptive fo the senses,

I shall say little about the nitrie acid manufacture. In
order to make a comfortable profit the manufacturer must
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WATSON SMITIL, 189

condense the vapours, and not lose them to the detriment both
of himself and his workmen, The older eylinder plant, as
formerly worked, presented most danger of shight escapes in the
weliminary mixing stage of the nitrate of soda and sulphurie
acid, hut very little of such danger is presented in the perfect
apparatus now set up, and conneeted with excellent modern
condensing arvangements. | have recently visited a factory
where an admivable continuous process is at work for making
nitvie acid, and 1 should like to make as elear to you as mere
words can do, what this apparatus and process are like, and the
advintage of continuons working when possible. The apparatus
and process are the device of My, Manning Prentice, of Stow-
market, and he kindly showed them to me in full operation,
and answered all my questions, The older and well-known
nitvie acid eylinders vequire opening and closing, and charging
with materials, and discharging of the erude bisulphate of .*:?nh:
and though with care, and with such admirable modern improve-
ments, as, for example, the Guttmann apparatus with Lunge
Rohemann condensor, or similar plant, most perfeet condensa-
tion may be effeeted, yet a continuous process (always supposing
equivalent economy), with continuous automatic feeding-in of
materials (nitre and sulphuric acid), continnous mechanical
firing, with a constant and even evolution of acid vapours and
acid, and continuous and steady out-flow of liquid residual
bisnlphate of soda, must always from the hygienic point of view
be considered the most advantageous.  The drawing anuexedl
will illustrate the apparatus of Mr, Prentice, with its agitated
cll:trkging funnel (a), delivering in a thin strcam at (b) the
powdered nitve into a smaller lead funnel (), which leads direct
into a mixing chamber, and thence into the still.  Another
funnel (d) receives a constantly flowing and thin stream of
sulphuric acid, which only mcets the nitve inside the small
mixing chamber, and under cover of the still.  The mixture
constantly generating nitrie acid vapours in the hot still, flows
on in zig-zag fashion from one compartment of the still to the
other, towards the fire, and so that mixture becomes contin-
ually hotter.  As it reaches the fire-end of the apparatus it
consequently contains continually less and less nitric acid, and
the residue on emerging at (s) is bisulphate of soda.  From
the first compartment, with its ountlet (e), a weaker nitric acid
Is obtained than that obtained at further outlets (f and «.)
These outflets are conmeeted with separate condensing pip'es,
and furnish very constant acids; the less condensable fumes
pass to a small Gay Lussac coke tower, where they are absorbed
by a down-flowing spray of strong sulphuric acid. The fire-
place is an ingenions one; such, that by a well regulated

C‘ontinuous
nitrie aell
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dranght and mechanical stoking arrangement, as ncurlj'.' as
possible a constant heat ix maintained.  The whoele apparatus
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is under cover, and the little fume I could perceive, only came
from the receiver, containing the manufactured acid, ready to
be drawn off. .

WATSON SMITI,
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In a nitvie acid works, as my friend Dr, C, Otto Weber says, Nitde acia
“he workpeople may he oxposed o the vapours of nitrie acid e
and mitrous acid, To the former by escapes or accidents, to
the fatter by aceident,  Nifrie acid vapours form an irritant
noxious gas, which gives immediate and full warning to the
senses, and so T do not regard it under novmal working condi-
tions as dmgerous, but nitrons acid is hoth insidious and dele-
ferions, Tt is a red gas, and its fumes are always abundantly
veneraled when nitrie acid comes in contact with organic
substances throngh some accident. Take the usnal ease in a
nitrie ackd works, A man breaks a glass earboy of nitrie acid, Acetdents in nt-
which eseapes into the straw of the hamper in which it is [ioneia wetks
packed”  Volumes of nitrous fumes eseape avound,  The worke trons fumes.
man can casily beat o refreat, but not unfrequently, though
against. the rule, he may desive to hide the consequences of
carelessness, wand remain on the spot endeavouring to sweep up
the spilled staff,  IHis hangs and lite in such o case are in
immediate peril, and I will fry to explain how.  The smell of
the fumes is disagreeable rather than pungent. A slight
choking sensafion ensues on inspiving the mixed air and fumes,
with a decided fit of dyspnaa if a little strong gas assail the
nostrils,  However, for a time the man gefs over these symp-
toms by running away and breathing a little fresh air.  After,
say o quarter-of-an-hour, during which slight dyspneea and
tightuess in the chest ave felt, accompanied with nausea, new
and alarming symptoms set in, of which I can speak from
personal experience.  These are as if a valve had been intro-
duced into the throat, allowing tolerably free though spasmodic
inspirations of air, but gradually closing against expirations.

This at length becomes very alarming, and if presence of mind
be lost may lead to violent coughing, and then vomiting,
accompanied by swelling of the body.  Blood may even be
vomited in such cases.  Such accidents as these, 1 may say,
place the masters in almost the same peril as the men. But
in processes where nitric acid is used for oxidising purposes,

unless special dran

cht and condensing arrangements are fixed

up, the men are unﬁ(mbtodlv exposed to muelr peril.

Of course the aceident of breaking a nitric acid carboy may
occur not only in a nitric acid works, but also in the other
factories where such acid is conveved. In such other factories Osidation ana
this acid is mostly used for oxidations, and in these, nitrous cosees eon their
fumes are libe ally disengaged.  Examples of them arve, the %#0sers
manufacture of the so-called “nitrate of ivon liquor,” of stanmic
chloride, in the oxidation of “white paste” (ferrons-ferrocyanide)
nto prussian blue, in the manufacture of all nitro compounds,
&€c. A manufacturer informs me that in some small works at
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192 MANUFACIURE OF ALKALIS AND ACIDS,

the present time only insutlicient means exist for the removal und
cum\cnsntion of this dangerous gas, and that e recolleets
several cases in which inhalation of strong nitrous gs by work-
men led immediately to fatal results. In two other cases the
men sucewmbed on prennonia supervening,

Nevertheless, let me say here that 1 have known mauy cases
in which 1 greatly sympathise with the sl manufacturer, whe
stavts with the most Tnumane infentions towavds his emplayeés, and
necessarily must exert great: cconomy to make n profit. He is
often put to ridiculous and unneeessary expense hy o certain
class of inspectors of machinery and apparatus, whoe in very
ignoranee insist on vexatious an ll'l\'li:], but costly, alterations
of the plant and so squander the man's money fraitlessly, and
leave him unable to effeet for the time additions which might
arcatly improve the sanitary conditions of \\-urkmg fm: his men.
The manufacturer would hail with delight a substitution of the
visits of the inspector who is a scientific man, such as, e, the
inspectors under the Alkali Act, but they are very averse to
those of the ignorant and nnsympathetic faddist, who metvely
worships his own petty authority. _ .

In large works where nitrous fumes are given off in more ov
less continuous processes, the recovery of this gas, by means of
a smaller or lavger Gay Lussae Tower, is o matter of ceonohiic
importance.  Drv (. Otto Weber informs me of a curious fact
which he has observed. It is this,  Although nitrous gas has
suclt n deleterious aetion upon living organisis, plants and trees
are remarkably indifferent to it, L may remind you too that in
the case of hvdrochloric acid vapours, the sensitiveness lies just
in the inverse divection, minute quantities stripping the trees
and killing plants, whilst animals with a little practice can
breathe moderate quantities of it. We have thus an inverse
sensitiveness to the two gases in plants and animals, - Dr. Weber

X e e A e
Iuvercenciion of tells me that hie recolleets that a* nitre shed ™ in Silesin (Verem

hydrechlorie
aeld.

chemischer Fabriken) was surrounded with a remarkably fine
set of trees.  In the shed mentioned the manufacture of mtrate
of iron liquor was carried on, and frequently red clouds of
nitrous fumes escaped and spread right amongst the trees, but
only one of these, which almost overhung the short chimney
throurh which the vapours passed, showed a few branchlets
bare of leaves., The remainder of the tree, with all the others,
exhibited not the slightest sign of injury, although this factory
had been at work for sixty years. .

Dr. Weber says of the manufacture of nitrie acid itself,
« Nitric acid vapours very seldom escape into the atmosphere of
the factory.” 1le only knew of such an occurrence when one

of the condensing tubes from the muflle to the condensing plant
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had become fractuved, Tle confirms my statement as to the

perfection of the best modern plant.  1Ie says, * Such eseapes

very rarely oceur now, owing to the very superior quality of the
carthenware tubing for condensers now produced,  But at one

time such accidents were very common, and the heavy vapours

of nitrie acid guickly filling the room at once acted upon the
respiratory organs of those present, and compelled them to heat

a hasty retreat,  The symptoms produced after an inhalation

of the dilute vapours were quite similar to those produced by
hydrochloric or sulphurous acid.  Only when a workman exposes

limself repeatedly fo these vapours as, for example, in the

attempt to draw the fire from the furnace after rapture of a

tube, i severe affection of the respiratory organs can oceur, no

doubt as with hydrochloric acid and chlovine, At the present

time, the stoke-holes of nitre furnaces are mostly so arranwed

as to be inaccessible to any vapours caused in the working of

the process, cither ineidental to it or purely acecidental.” Dr.

Weber adds, # As far as vapours are concerned in the nitrie acid
manufacture, I have no hesitation in saving that it is not so

much nitrice acid as nitrous acid fumes that have to be suarded

against,” — However, in manipulating liquid nitric aT-,id, €S- Vaseline, to pro
pecially 'thv new workmen, need to he informed of its instanily {,“lfr',,"ski“‘"""'
:|:Jsll‘ll(:fl\'(! action on the skin, burns and uleers being formed, |
These wounds heal slowly and often cause mueh suffering if at
all severe, It is greatly to be recommended as a safeauard s
against such burns and corrosions that a moderate supf):iy of |
vaseline be allowed to the men, so that they may keep their

hands well greased.  Vaseline is inert to nitric acid and resistant

to liquids, but the mistake should not be made of substituting

animal or vegetable greases, which are attacked by this acid, |
Dr. Weber remembers that the attempt was once made in

Austria to replace the fragile glass earboys, used for the con- Db

veyance of nitrie acid, by strong earthenware jars. The dangers
of br akage were thus greatly diminished and the railway
companies willingly carried the acid packed in these vessels at

reduced rates of freightage, However, the weight of the jars !
Was so excessive In comparison to their capacity, that in spite

of the reduced rates, the carringe in such stoneware proved
too C()Sfly.

Hydrockloric Acid—Hydrochloric acid is to-day the most ydractoric o

valuable product of the alkali manufacturer by the Leblanc ™ i
process, though at one time it was a most troublesome by- i
PI'O_duct. It represents the sole advantage at the present time ‘!
which the Leblane process possesses over the ammonia soda
Process, for it is the source of the valuable chlorine gas, which

* ry H L3 . . .h
duly combined with lime and oxygen, gives bleaching powder
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or chlovide of lime of commerce, used both fov bleaching
purposes and for disinfection. The fivst step of the Leblane
process consists in the treatment of common salt with sulphurie
acid in cast-iron pans or pots connceted with leng blind-
furnuces. Over the pots, dome-shaped avehes ave Luilt sur-
mounted with a short shaft seon turning at vight angles in the
divection of tall flag fowers, pucked with lard cokes, mul down
which water is kept trickling,  From the short shaft over the
aalt-cake pot, a line of carthenware pipes procecds and enters
at the foot of the flag towers, first as nrule dipping info flag
cooling cisterns, The gas from the furnace into which the
half decomposed salt is pushed from the pot by the workman,
is Jed into the towers by another line of pipes. Tu these towers
a solution of the hydrochlorie acid gas from the pots and fur-
naces is produced, that gas being very soluble in cold waler.
Thus, liguid hydrochloric acid is formed.

Giaseous hydrochlorie acid is also produced in the
process, by passing sulphurous acid gas (sulphur dioxide) along
with air over heated cakes of common salt, wherehy these akes
are converted in sifw into sodiwm sulphate, and hydrochlorie acid
gus escapes and passes on to the Hage condensing towers to form
liquid hydrochlorie ncid. The vapours of hydrochlorie acid in any-
thing approaching the concentrated form ave corrosive and very
frritating to the mucous surfaces and respiratory passages, more
concentrated still they are quite irvespirable. In minute quan-
tities in the air, though very destructive to vegetation, I must
entirely dispute the statements so often made, that this gas
(except in the presence of already existing lung discase), is
injurious to health. In my own case I have invariably found
as the principal effect, a wonderful whetting of the appetite for
food. Of course minute quantities of free hydrochloric acid
occur in the gastric juice, but whether there is any connection
here I cannot say. Nevertheless, the fact remains.

Whilst resident in Manchester I used to visit with my classes
in Chemical Technology, year by year, the Alkali Works of
Widues and its neighbourhood, and 1 observed invariably, after
consulting the students who accompanied me, that the con-
census of opinion was that the appetite was greatly increased.
Pictures have also been drawn of the woes of the salt- ke
men exposed to the vapours of hydrochloric acid, or as it is

called, “salt-cake gas.” These are mostly exceedingly over-
drawn. For sore finger-tips and exposed parts, vaseline shounld
be used, or rather, the parts should have been protected with
vaseline, which is inert to hydrochloric acid gas.  Whilst I have

Hargreaves’

observed no cases such as have been pictured, I will tell you what
1 have seen, for years together, practised in the Lancashire and

VBt kL R i s 0

g W

WATSON SMITH,

195

(‘hieshive Alkali Works: Women of the poorer classes, and eve
of the tr:ulg'smuu class, used to bring their inf:ll.nt'l%’ .n'oublc'l{
with whooping-cough, sometimes callod chin-cough ” i t;(
north, ad beg to he allowed to carry them into the q'tlltl-lc ‘I:e
sheds when the charges were being drawn,  The inh-lll'(ltim{l (it:
small quantities of hydvochlovie ;,gls was regarded at;a“; )ccl:if(i)
aginst. whooping-cough,  If absolutely no result fulllu\\'e.({ ‘;ncl(:
administrations, or if the complaint hecame on the contrary
agaravated, it is not likely such a practice would be continu ‘}l
from year to years but Ihave been assured by parents that t;;(
beneficial results were most marked.,  Certain it is that \\"o'm ,
:u'(-r_nnp:mlul by small childven, and often carrying i'nfnnts (:::
theiv arms, regularly bring their husbands’ afternoon meals
into the salt-cake and black ash sheds, and usually wait llll‘ﬁ‘l
the meals ave over hefore returning, regardless of 'thel " y
issutng from iron barrows full of freshly drawn st b, or
uing ] il of freshly drawn salt-cake, or
being filled with the material drawn from the furnace.  Of
course, they take care to keep to the off-side of acid vapour
The men themselves, when drawine the charees, are woli pb' :
daged avound the mouth and neck. I like the German ):l'm‘l:E
using as a rough respirator a piece of damyp sponge bOlllll(i over
the mouth, and I would recommend it for a trial.” v

I have alee inte i
¢ alveady pointed out the sanitary advantages of con- Continuous by.

tinuous and almost automatic processes and apparatus for the ;!:ggy‘!gg“cm

preparation of ammonia and nitvie acid, and also that, as suel
mprovements ave made, the profit to the manufacturer and th{
comfort {o the workmen increase pari passu. You will mtlu(:
ally ask if there ave similar methods for making ln'(lrnch]‘oric
:}cul.‘ E,ﬂ\t onee reply, Yesy certainly there are. Tliere ave the
;:i;l(ex \.ulsI.: and the M:!ctear revolving furnaces, in which
e 1; Emm'mmll_\' charged in through a lopper in one place
l‘m}‘l’i'\..lllll-l.lf tln"(‘)uglt a pipe, and agitation caused by cithel,'
A ;nt_r. Isuapels, or a revolving bed with fixed serapers,
N intzs.s]."::;lnt‘;c::)l«il -(:"]Il]-hl“-tc of soda) is continually discharged
s Il) : thl‘l -(i" 1yt tochlomc acid continually escapes and
o y the chimney draught to the flag towers for con-

safion, to form liquid hydrvochloric acid. But the most
beautiful and sanitary process to this end is that of Harereave
I{Iﬁpe plant for which, is at work a tthe factory of tfh(? A(lk;?i
wllllilcollll,i SIJ(t:('II;‘,r_lu;()\vll as the Britis_h Al.kali Works, in Widnes,
L o ok e sl g vk
o Sual detail, as to const e veritable continuous
process, though in its details it is intermittent.

Let 118 \ bH § o l S50 H s Ry 4] hysiologie

. action of hvilro-
But here, at the out- ghiorie acid.

:;:tpeflmcnts with hydrochloric acid gas.
» 1 must again quote Lehmann on Hirt's researches, and the
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194 MANUFACTURE OF ALKALIS AND ACIDS,

figures he adduces for what he considers permissible fllimliil ll:l:.l'-:
or insignificant quantitics of such gases as anumonia, sn :\: " tl(.
acid, and now hydrochlorie acid,  Says l.l'lllnilllll,l ) ot -l'
the workmen! who should be o wm'ks. in \\lnv'n ‘hl‘ll'll|
quantitics of those gases confaminated the aiv,” 1 'Iu.\‘ stress
on this matter--firstly, because many of our mediea ;lll.l'fl,
physiologists and xanitarians, in this comtry have quoted 'nl,
aud scem to rely on his statements, muslli\' correct s to
symptoms, but wrong as to figuves; secondly, eeise l't'“t|;":7r:
nise a great possible wrong llll!ll‘ to um'.mun.ufu(-tmlvln '] .“un;:;
figures be relicd on, in Jeading physiologists and ot hers f
pronouncements on the characters and simtary ]n'upmlu.-: |]:
these gases in air, that may be extremely wide nl the ntui.n X,
and, thirdly, L could conceive it possible that, n-ll\mg‘ l()l‘l -:1350
figrures, some might quote them as indicating that ow | 1‘9\(1‘11;
ment Alkali Inspectors were unmecessarily severe and h.lllllf_':ltll.
in the low figures and high cflicieney of cmulvnsnlum. 1-“.“1
insist upon,  Lehmann finds the eftect upon the .limg:: .nul
respivatory apparatus in the case of hyvdrochlorie acid s, zn:
of mmmonia o similar, that he c.unsulvrs them {ogether. ! {:
thoroughly has he made his experiments, that not v-m?tm;t; ;\ 111 1
torturing to death a mn.ubvr of cats and guin ':I-p.l‘t_{lh, .t 1.1'. ”IL
might post mortem examine their lungs, &e., I“:-m] n.;t:puln]li_\;
operated npon himself and a friecnd.  OF course he and s
friend spared their own lives! _ . N
As Lehmann was unwelly the experiments on himself were
searcely useful, but those with the friend, a strong man o‘f
thirty years of age, ave valuable, W ith air, in a close ch:unlfeli,‘
containing 0:03 per 1000 of hydrochloric acid gas, symptoms o
irritation to the larynx and nostrils were experienced, -11115||1i;
continual sneezing; instinetively breathing was effected t]u'u.ngi
the nostrils alone, and by means of small :uu.l supcrhcmf
draughts of the acidified aiv.  Gradually, a certain clufqrc]c '({
smarting at the chest was f(-]t,_ :uu} SOMme ]m:u'suucssY; ul?o { 'unlte:
arose a certain choking sensation in the throat. I\('I ‘:wul tas ©
could be perccived, and no smarting of the eyes. The mat, «
stranger to such fumes, declared that to work in su'ch an tlll
space would be intolerable, and begged, after twelve minutes,
¢ let out.
° }f)\f ter more experiments on himself and others, Dr. Lc]mmnll
states that he thoroughly believes that people of sound lungs,
after a certain_ degree of practice, may become accustomed to‘
breathing small quantities of hydrochlorie acid, even stronger
doses than that mentioned above, without any teo great difti-
culty or danger; but that the limits for any considerable stay

in such atmospheres ought to be drawn at 0:1 as mnimum or
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02 °L., b the very oufside as a maximum, Iirt specifies
5 to 102/ de, 50 times as much as for a small dose, which,
I confess, 1 shonld like to see him vy for five minutes!

The appeavinee of the Tangs of the animals experimented on,
that had inhialed considerable quantities of wmmonia and hydro-
chlorie acid gas, Lehmanm deseribes as almost exactly 1‘esc||1.b]ing
those of such animals as horses and dogs that have been found
in stables which Tave taken fire accidently, the animals having
been choked to death with smoke and empyreumatic vapours,

Cunronixg (as,

This gas is prepaved for the manufuacture of bleaching pow-
der {chloride of lime) or for the manufacture of bleaching liquor,
which might be termed bleaching powder solution, by subjecting
hydrochlovie acid to the action of such an oxidising agent as
manganese peroxide, or as in the Deacon process to the action of
the oxyuen of the air under special conditions.  The hydrogen
of the hydrochloric acid is thus separated to form water whilst
chlorine remains as a greenish yellow heavy gas of peculiar
odour which is greedily absorbed by slaked lime, milk of lime,
oralkaline solutions,  On the large seale, hydrochloric acid is run
into stills made of flag-stone containing manganese peroxide, or
if manganese mud be employed as recovered by the Weldon pro-
cessy this is run gradually into hydrochlorie ‘acid contained in
these stills, whicly are suitably heated with steam.  The ehlorine
gas generated, passes through short removable arms of stone-
ware or lead fo a gas-main’ which conveys the gas to leaden
chambers resembling small vitriol chambers, sometimes set on
the gronnd, sometimes mounted on pillars,  In the latter case
the finished bleaching powder ean be more safely, quickly and
comfortably shovelled through suitable openings in the” floor
into the powder casks placed below the chambers. These
chambers are supplied with windows, one on each side, and by
looking through from one to the other, little more than traces
of chlorine can be distingnished by the colour communicated
to such a thickness of air,  Chlorine is an irritant noxious gas,
and its odour is very characteristic. It is more choking than
hydrochloric acid gas, and more difficult to get rid of from the

Tespiratory apparatus when inhaled, for it is not so soluble in

aqueons liquids, and hence, in the salivatic and mncous dis-
¢harges the flow of which it excites,  Nevertheless it is a gas to
some extent soluble in water, and the solution in contact with
ar and light, rapidly becomes changed into one of hydrochloric
acid,  So great is the afinity of chlorine gas for fresh slaked
lime, arvanged as it is in ridges resembling a ploughed field, so

Chlorine gas.

e

[T,

PO L A TR b e Amrun et AR

e e —r ] R A

=t




I A st s

J—

1 - A8 8 A 1 R

iy T A AT e A

——
e

[P S

o —————

ot per g 5 b+ b o bk o

Advances in

198 MANUFACTURE OF ALKALIS AND ACIDS,

as to give inereased surface, that advantage i_s I‘.ukvulul-’ ilns. .ﬂ!cl,
to clear a finished chamber of residual gas, by simply connec i;ug.
it by a light leaden movable pipe with 0 lwlfﬂnlmurlng_ chaw }IN-'
containing fresh lime, and leaving an air-hole or opening “i! .t lIL
finished chamber,  The attraction for the ehlorine by the fresh
lime soon sets up a dranght, and fresh aie s drawn in ot the
timished elhamber i thus it becomes ventilated,
Bofore 1886 a bleaching-powder mun going fo rl_mmlwrt
and judging ns to the complete ahsorption of the chlorine s
by 2 mere rule-of=-thumb provess, wonlil procecd to open i, nnt‘
unfrequently to find the gas only partinlly absorhed, sometimes
still with a content of 100 gruins of chlovine per cub, .3 .ulit'll
with 15 or 18 grains of chlorine.  The result “f. 'lllllll'lf_{' st:- l';l
choking atmosphere was 2 apid vetveat for fresh aie. mrn
rule-of-thumb “or guess-work process \\'us'uftvl'l’ due to n{g -
gence in keeping the glass windows or "m_c_:h.ts ('lk'}lll: J.‘.t,“-"
i?::gi‘;;?;‘,ﬁfé‘."’ Te. since 1886, {hese errors ave prevented (exeept o ‘('n;u-hl.”ill.
Rerindusty.  casos of sheer wilfulness) by a rule made obligatory by IIL
General Inspector in 1886-87, viz, that no doors ::'l‘m.ll ni
opened until, by a suitable test, the internal atmosphere is fom
to contain something below & mains of cldorine per cub, .tt:
The amount 1 understand that is usually kept tois Laram per
cubic foot. A simple automatic test is provided for this pur-
ose. To show how willing the alkali manufacturers ave fo
meet the Inspector in any devices for the sake of the health and
comfort of the workers, let me mention that Mr. Brock (the
Chairman of the Alkali Union) himself mtl:mlucwl an :ll.lllllln.l.l-:ll
rule and a process for more quickly removing the chlm'nw., Vit
by a final diffusion of lime-dust thro}tgh the c]yunhvr 5]).1(1(‘.
As it settles, this dust absorbs th? residual chlorine gas, tnd il
harmless atmosphere remains, which the packer can enter with
afety and comfort. .
i ‘fltif)isq::lslingulm' thing that the profession of Dleaching-powder

Bleaching

Dowdor. openings of the

Aleoholism, an >, - RPN
obsacleto . packing and chlorine-still working, seems fo be almost Llltll;l)
tation. in the hamds of Irish workmen, and this .perhaps accounts tor

the further suggestive fact, that flle one desire of thcsu'm'cn:
with but few exceptions, 1s to find any excuse for cl:.nmn.lgl,
monetary assistance for the libations, * f‘lw dlmqv‘ of .11'1.*‘,!’
whuskey,” which form their invariable sl‘)eclhc for a!l ¢ g:lss!ng“
ailments. No helmets, waterproof clothing, or respivators wouk
last a week, if worn at all, in the majority of Csesy if it were
known that the whiskey money must be stopped. Bright excep-
tions to this general rule are to be found, but they 1:1:.(.‘
comparatively scarce. The packers prefer to bandage 1t ‘lﬂ)
Jegs well with folds of cheap cotton and brown paper, ang 2 s
their necks, mouths, and nosirils with cotton folds, before enter-
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ing the chambers, This it is quite as necessary to do on account,
of the dust of the powder as on account of chlorine gas.  Of
course the eyes are protected with large gogales, the lime-dust,
nevertheless, sets up conjunetivitis from time to fime, The
preparation nnd sieving, as well as spreading of the lime in the
chambers, is a trving piece of work; but the painfulness of it
might be much reduced if the men would only aceept the helps
ane defences that ave offered to them, and especially abstain
from whiskey drinking,  The skin is generally greased by the
men who enfer the chambers,  Vaseline ought to be used here
ngain, I owould also recommend the use of mouth sponges
covering botlh month and nostrils under a less heavy cotton
bandagings,  The sponges are readily removed, and easily washed
and wrang out from time to time.  The bandages ave often
worn antil botls divty and very acid, and when pressed against
the feeth are likely fo set up corrosion of them.,

Lehmann says that theve is not the least doubt that Dr. Lehmann

L . . . On acquired

gradnally certain individuals amongst the workmen can get hardening
aceustomed to inhalation of moderate quantities of dilute chlorine *8*t chtorine
uas, but there are some individuals too who eannot acquire this
Babitude,  The work's proprictor himself through repeated
visits into the factory acquires some of this faculty, One
manufacturer of bleaching powder told Lelimann that some
workmen will oceupy spaces for a day together which he himself
wonld have {o quit after only ten minutes duration,  Clivistison, :
speaking  of bleach works, states that the chief result of [
habitual exposure in the ehlorinated atmosphere, is that the men

get acid in the stomach and other stomach disorders, which they Py
I

try to remove by taking chatk.  These men never become stout,
and if stout at first as other men are soon reduced to leanness,
Christison finds that many of these men grow old, and he sees
no reason for considering the work unhealthy.

Dr. Frank has also noticed the tendency to leanness in or.Frankop.
workmen exposed to bromine vapours, which are more trying Eﬁfi’;‘;{;{f}f“ke’
than chlorine. e recommends plenty of fat food, and the "
utmost abstinence from spirits.

This abstinence from spivits of course applies similarly in the
case of chlorine, aud yet we find the workmen insist upon
drinking it as a remedy ! T have known a man * gassed ” witl Incompatisility

LT v, of chlorine and
chlorine to {ake hot whiskey and water, and subsequently to whiskey 1oddy.
become for the time stark mad, six or seven men being required
to hold him.  The statement that workmen exposed to chlorine
atmospheres ave predisposed to phthisis thereby, is contradicted
by recent anthorities. I myself have drunk small quantities of woax sutpnu-
weak sulphuretted hydvogen water when gassed with chlorine, fed 2rirose
and with immediate relief. Renk, who studied the condition of dote.
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: ' . the workmen in Ya]wr mi]ls,'\v!wr_(- rag M}-:whi!lg with ]vh.!ul‘n.ut- - .l()lll\':\: ]?M:I.tl.\'{;'l“(b\.\\" \\.tls luiullli-ml'?‘l-tol—(-ledlﬂll"c' tlmt:f H%' is a Testhuonies ;, 1
%@ T ; takes place, could trace no injurious nction of the f-h orine u I sithten ¢ man at. 1 Weston 4 sli works. - Tlis age is 45 years, i A
AIERE all.  In the Bleachworks of Freibuvg in Silesin, 1lirt noticed B He has been employed at this work for 26 years,  His gene al 1
LR the low rate of mortality of 1:25 per cent., and the high average ; state nf.hv:llih‘ is goud. I‘I‘c lm:;, never known any men suffcl‘:n Al
RN loneevity of from H6 to 38 years, hiutcmuntsnhu\'u been made R health in consequence of “was”  Iis hourr.? of labour are 50 i|
S0k as to the terribly unhealthy condition of Widues, the greal s hours one week and 84 hours the other. The men, as a rule, S
3] ' Lancashire alkali centre 5 my c.\'pcrivuc(i was dead agninst ﬂlflt, .1 are femperate, l_lo, hnnsclf,_ wis icut'(:fu] for five years, and
L and I lave here the death-rate of this town compared .\\'It]l i HOW l)lll._\' tuk('.s liquor oceasionally. .lhc men, on the whole, i
i1 those of larger towns, such as Warrington, Blackburn, Liver- : ave not. improvident. e does not helieve that the fﬁeth (:f the |
i wel, Preston, and Manchester, showing that it is vuusulcruhlﬁ\' men in ilu.e .-t:tii.vulfc (lv]ml'.tnwnt._ are affected by the s, but IR
{ | clow all these indeed, the statisties I !m\'u here are Ihn?u 1|1:.||J lll.("ur:(-:sl\\illtl'l-c nl(]!n.slllffcl' l]ll- ih:s‘l respect, lf..ls a 1‘031111.; of 4L
P! specially prepaved for the Lnlm.lu- Commission, and Ihu.\r ('nl!hll‘ll l‘lhl.llg tl'll°["f ¢ tllll !h 'ml l lIigl.l n]unl! .lh. '.l.. 1 l.ll(:'ll have :unyle time ;
Gt some very remarkable testimonies ulf ]\\'urkmlt-n \\'hu“l::nl:-lﬁ.l c:l\l\l:i for meals, and have half an hour to rest every two hours,
: : H . v allall ‘ , YU v S0 grow ale ;
HIBNES old . the ‘l“\.'lh mf"“fm.l“it.' m"[ 11? L,m-“((..h ,l ‘Tioyas Percivan was prepared to deelave that :— e is a
IS ] hearty, because moral, steady, and temj : P IOAAS 7 P AL HICH, ) (e ' :
A ; burner man ad Messrs, Wigge Bros.” Works, Runcorn, s age
HIEERE Diaaran showing average death-rate of Widnes compuared with : is 58 years,  He has worked (pyrites) burners for 17 years, and
HEREE R tagram showny Hat . o ' has been emploved in a chemieal works 44 vears, e has
L 5 other large towns, for the ten years, 18811870, i enioved weneral ood heal ' ey e
1R ! . ‘ joved general good health,  Tle does not constder that burner
IR 30 men suffer in health as a consequence of the conditions of
MEERNE 2 _e labour, ~ Although the hours on duty are long, the work is light,
3 1‘ _ 'i? B and only occupies :t_huut I}nlf the time.  Ile has never seen any
Bt . 76 : workman rendered insensible from the effects of gas, ; :;j "
;] ’ ﬁ; Tiomas Banses was prepaved o declare that:~-Ile is a i
RN o4 E bleaching-powder packer at the Weston Alkali Works. His age 1E |
Hl 21 _ | g is 23 years, e has been employed in packing “bleach ™ for g: ‘
b - o _ d4 years, lis general state of health is good, and he has only ; il
HEcl 18 - lost one day’s work during the past 18 years through illness, ' |
A AREE 17 whicl was in no way conneeted with the nature of his cemploy- i !
AIRENE }g - ment.  He has never seen anyone insensible from the effects i
S LI I 14 e L ' of chlorine gas.  Ile does not believe that the work affects his : !
NIEH ' 13 R A B health, but considers it a healthy employment. IHe does not ]
g : ll.iz o gj E T R 3 o & ::, ; C(lll?l(l(‘l‘ it necessary to drink rum to enable him to pcrfm:m his ; {
wl &5 3. g ‘E’ __‘: . 8 - o, % 1lutw:t;, but believes .tlmt ]l(_‘,. can \\'01'1.{ much l.)cttel_' without :
j ol S T Ee  Eo- 2 N I mtoxicants of any kind, which he thinks are injurions. Ie -
;’ el g S DO - IR B -V SO works from five to six hours per day. :
K 6|2 g 2 oA Em A A | : .
15 5| § - . : JONX  McLeon is prepared to declare that:—Ile is a ;
 { S i1 8 - 4 “lvl!uuch * packer at Messrs, N, Mathieson & Co.’s Works, '
i § S 3 ~ o » : 2\ H‘lncs. e is 49 years old. He has been a bleach packer ;!
i | 1 .- or 30 years, and has been employed in chemical works altogcth?r 3
B ‘-. about 33 years.  Ile has never lost any time through illness in
i i 2 I now append the testimonies of several bleach packers and a : i'?l.mfcﬁ"" with his work, aud has had very good‘health:
NIFRE ¢“burner ” man, employed by the Alkali Union, which speak for c(i has never been rendered insensible from the cffects of |
S 1 themselves. . torme gas, nor has he ever seen anyone else insensible from "
S L g
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this cause. e has been practically teetotal for the last 13
years, and does not consider it at all necessary to take infoxicants
o enable him to perform his work, e thinks the nrtlml:n'y
fannel muzzle the best means to adopt. in p:u:km_«_:. 1 C|I:II:'I nlﬂr.
I1le has never fnun.tl it necessury fo (.fm-lll;'!"“l‘l(:l 'm?‘\”n l:"u;
conditions under which he is uhhgcd to work. ¢ works about

30 hours per week,

Javes Camenent, is prepaved to declaro that :—'—llo' is o
Dleaching-powder packer at the Widnes Alkn]l Co's \\ull\s:
He is 36 vears ohl.  ITe has been packing 16 years, and has
been employed in chemical work about 20 vears, IHis health
has been on the whole very good,  Ias never seen or known
anv nan to be rendered inseusible from the effeets of chlorine
vas.  Daoes not consider it necessary fo take stimulants to carry
o0 his work. Does not consider men employed in- chemical
works exceptionally intemperate. e dovs not_consider tlu-.
# Denavrouse ™ apparatus suitable for bleach p:,u:lm}g. He has
heard of it being used by a man_at Muspratt’s Works, but it
was found to be impracticable,  He would not be disposed to
use it for this work himsclf, preferring to use the ovdinary
flannel muzzle,  Has no complaints whatever to make regarding
the conditions of his work.

The ereat bane of the alkali and bleaching powder worker is
his usual partiality for spirits as a beverage, I have nl.»s.o!'rccl.
and helieve it to be generally true, that when syphilitie or
serofulous taint exists, the drinking of spivits brings such taint
to the surface, and then very slight external influences suftice
to bring forth eruptive discases, . _

It may be well to remember that both with strong chlorine

action of Chand 11 Bromine, a sudden exposure may result in a sudden lapse

into unconsciousness with falling to the ground.

Chlorine does mot attack the cornea and cyes, nearly so
quickly or painfully as bromine does. With the latter vnpmlx.r;t
spasms of the evelids of a very painful kind soon set in, the 1; 5
becoming tightly and spasmoically closed. The attack on 't‘le
skin and mucous membrane, as Lehmann shows, 1s rapid W ith
bromine but scarcely noticeable with chlorine, and of course 1t1S
still more rapid with iodine, and here we olfsm'vc‘ as in m:m:\' nf.
the other properties of the three ]l_alog(fns, this curious increase 01

* diminution of affinity as the atomic weights rise or fall. DBrome
acts with special vigour on the hair or fur of animals. Lylnnnmi
defermined as nearly as possible the amounts of chlorine an
bromine respectively, necessary to kill a small :plllllnl hkt'lil‘

guinea pig. On caleudating out the results, I find that the
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average numbers representing the respeetive weights of chlorine
ad bromine, are as nearly as possible those bearing a ratio to
cach ofher of 80: 354, 1.e., inversely as the atomic weights of
these halogens,  Henee the power destruetive of life in these
{wo substances, is in the diveet ratio of the atomic weights.
Probably todine may be safely ineluded in this law, '

Lehmann considers that an atmosphere containing 1 to 2
millionths (0-001—0002 °/ ) of chlorine or bromine is quite
uninjurions and very little froublesome, whilst 0-003—0-004°/_,
i to L millionths, are very irritating and cannot long be endured
advisably.  (r005 ¢/ should he perhaps regavded as the maxi-
mum amount. that. can be safely tolerated for a hrief period.
Larger proportions than the above, for periods of a few hours,
can only be inhaled with danger of injury.

In his experiments on small animals Lehmann could detect
o action on the heart that could be taken into account, also the
acticn on the eves, mouth and mucous membraune of the nostrils
was comparvatively insignificant, but bromine distinguishes itself
greatly over chlorine in its action on the hair and epitheliom of
the stomach, whilst the kidneys, liver and other abdominal
organs were not much affected in the case of either gas,

m
The Noteworthy dis-
tinction between

curious distinetion hetween the action of the hialogens in vapour- getions of hnio.
form anel that of their hydrogen compounds, hydrochlorie and gens and their

hydrobromie acids, was observed to be, that the halogens exhibit
a much stronger cerebral action, if indeed any cerebral action
at all in the case of the hydrogen acids can be spoken of. It is
interesting {o note that Lehmann after his experiments in a
closed climmber, went to a German paper works and examined
the bleaching departments and its conditions. Ile found that
the average amount of chlorine in the vicinity of the souring
vats during the process varied between 0-001—0:004 ¢/ of
chlorine, 7.e., 1 to 4 millionths. 1lc observed that the workman
at the period of strongest gas stood in the doorway to get as
much fresh air as possible.  This jndividual told Lehmann that
ab first the gas gave him a severe eatarrh with expectoration of
much mucouns, &e., but that gradually he had grown accustomed
to the gas, and ceased to become affected. e seemed to be a
thoroughly healthy man,

hydrogen acids.

1 quite agree with Lehmaun as to the possibility of becoming Acquired skin
o £ in breathing in

]Iﬂl'([t:ll(‘(l to the action of small quantities of the pungent gases ehtorinared
mentioned, which are not what 1 have described as insidious, but stospheres.

I would aseribe a great deal of this so-called “hardening” to a
kind of acquired skill gradually taught by instinet, and which
amnot be adequately deseribed.  Nevertheless, I believe it can
enly be acquired by persons with sound lungs. 1 myself have
often breathed with a fair degree of comfort in atmospheres
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containing livdvochlovic acid or chlovine, in which T have
observed  novice almost choking.  The kind of acquired res
piration necessary, I can only deseribe as one in which a lavger
number than usial of cautious but superficial (ie., not decp)
inhalations are taken, not {hrough the mouth, but through the
nostrile,  With one or two deep breaths through the mouth the
novice is placed % khors de combat!”

INJURIES CAUSED BY CONTACT WITH (1ASES AXND Liuins—
PrEveENTION axp Trearsest, &

I notice in my reading of the great German organ of the
Chiemical Industries, % Die Chemische Industrie,” that the Targe
aumber of accidents which oceur to workmen appear to avise
through various intricacies of the apparatus in German fae-
tories, and through what seems fo me as [ vead, the nervous
desire to show an over-hasty obedience, combined with a lack
of personal observation and independent judgment and self-
reliance. I put a great deal of this down fo the effect of hard
militavy discipline, and say without hesitation that a good sturdy
Irishman would know how to protect himself a geeat deal better
and yet do his work,  If we add to the disabilify named, the
greater complexity of German apparatus, already  mentioned,
and the inereased minutie, 1 do not wonder at the rvecords of
so many injuries caused by men falling down ladders here with
jugs of vitriol in their hands, and turning wrong taps on there,
and in violent haste to set things vight, getting hold of other
wrong taps, and injuring the face and cyes with something
yet more noxious, 1 trace these accidents in great measure
directly to stringent militaryism, which has converted men info
so much unself-reliant machinery, and I say, let not readers
of the journal quoted think that British workmen thus suffer,
because L can assure you it is not the case, nor do the manu-
facturers here need such an excess of bye-laws, restrictions,
and preeautions.  We have our own peenliar faults, hut we are
not over-drilled !

[Towever, we shall do well to hear of the means of preventing
mjury, remedics, efe., compiled by the German firm, IC, Ochiler
& Co., Offenbach-a-)., on ¢ Corrosion and Burning with Inor-
ganie Acids and their Treatment.”

I should like, on perhaps another oceasion, to give the text
of this interesting and valuable pamphlet, but will now content
myself with a summary.

1. In the case of any burn with strong acids, the chief
measure of importance is as quickly as possible to dilute and

WATSON SMITH,

remove the acid from the part affeeted by copious affusions of
water, )

) N . \ N . . At 4
s st of ke cabnten. s deinble,©

k . d ! i 3, 13 e,

3. A corvosion is simply a burn, and must. be treated as a
burn : :.III'-llgllt. bandage, with goulard water compression,

1. With extensive burns, it is highly desirable to avoid, in
every possible wuy, o loss of heat or chill in the subjeet under
treatment, by administration of & warm bath; warm lead-
water compressions, &e. Nevertheless, it is perfeetly evident
that the quickest possible dilution, and washing away of all
actd, must be regavded as the first duty to the m,

. In the case of burns and scalds, we in England are almost
imvariably supplicd with a stock of the good old linsced oil and
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lime water, mud this is highly spoken of too in Germany
as - sale pallintive in unprofessional hands,
remedy still is one devised by the large German firm, Bayer &
Co,, of Llberficld, for use for their workpeople in ease of burns
ad sealds.  "This consists of an organic preparation called [
“Aristoly” an Todo-thymol compound, which is used in the form i
of a 10 per cent, lanoline or vaseline salve, or even in the form ’
of powder, to be laid upon the wound., A subnitrate of his-
wath, as prepaved by a South German firm, is also very warmly
recommended for burns,  Either of these preparations much
diminishes the pain of the wouuds.
brilI::r::llllm]l)llilics.\\:hvt'c; ‘((lim:gﬁ-rous \\mk i‘s c-m'rie(l‘()p .l‘ikely to
u urns or scalds should accidents ocecur, it is recom-

mended  that plentiful supplies of water should be close at
hand. l

The use of suitable spectacles is strongly recommended by Use of spee-
Lehmann and by the various authorities, and great fault is tacles.
found with some spectacles that are already in use. It also
appears, that like their English brothers, many of the German
workmen will not wear these spectacles if they can help it
or even respirators.  The kind of spectacles most recommended
are those devised hy Stroof, and patented by him.  These have
means for the circulation of air through them, and thus the
eyes are kept cool. i

Another kind of spectacles obtained the fivst prize recently
fl‘(nlrl )‘fhc Association des tndustriels de I'rance contre les Accidents
du Travail. 'This prize was won by Simmelbander, of Mon- >
R%"t‘:; :{1“‘1: li{;tgg ;g tl; 111:1(1‘0; \\'if}l fl;r:ll)prez?i(?al glasses (J. Soc. ‘
heat e & 1893, 874), smrounded by wire gauze; does not
; at the eyes, and is specially useful in cases where corrosive
iquids may be thrown about in spray as the result of accident
or otherwise, l :

But a better byl
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Dr. Lehmann most strongly vecommended the nse by work-
men and others of a protective mask, invented hy Herr Pitzner,
angineer in Chief of the Seydelmayer Brewery in Munich,
Lehmann has worn this mask himself in all Kinds of noxious
atmospheres aud thoroughly experimented upon it. W oappears
actually to be a kind of Tight helmet made of soft Indinrubber,
which loosely encloses both head and neek, whilst the eves are
protected by two large cirenlar glasses, In the neighbourhowl
of the mouth is a stroug indiarubber fube passing oud. into the
fresh air and comneeted with a powerful bellows, Whilst the
workman operates in the noxious atmosphere, a strong stream of
frosh air is Dlown to his moutl, the loose soft yubber avound
the head and neck expanding or contracting as the excess of air
increases or diminishes,  Also any openings through the loose
fastening of the helmet are of no detriment, the escaping air
preventing vefurn of obnoxious s, Lehmann's exhaustive
experiments with the mask show how effective it is, at all.
events, for a man not attempting any havd work in it.

It appears from Lehmam that, at one time in Germany,
sponges moistened with aniline were recommended as vespira-
tors for men working in atmospheres containing chlorine, and
these he properly condemns, sinee aniline vapours are more
noxious than chlorine itself 1 It may be interesting to vefer to
paragraph written by Lelmann on the attempts that have been
made fo disinfect himan beings in cases of serions epidemics,
with chlorine and bromine vapours, Ile points out that the
experiments of Fischer, Proskauer, and others, demonstrate the
futility of any such method of disinfection, since it was found
that for the destruction of the organisms it was necessary that
the moist atmosphere of the sterilizing chamber should contain
8 per 1000 of chlorine, or 2:1 per 1000 of Lromine, and the
exposure should continue for three hours, or there might be
used an atmosphere containing 0+4 per 1000 chlorine or (3 per
1000 bromine, with a twenty-four hours’ exposure.  Lehmann
very pertinently, and somewhat humorously, says: “The micro-
organisms would, under the above conditions, be very effeetively
slain, but so also would the patients!”  DBesides many patho-
genic bacteria can easily withstand the action of an atmosphere
containing as much as } per cent. of chlorine for an hour
together.

Before concluding, I should like to refer to one or two facts
of grreat interest :—

The first is the predisposition, as alrcady mentioned, to

_eruptive complaints shown by a certain class of workpeople of

serofulous or syphilitic taint. Dz, Arlidge in his work men-
tions the occurrence of- skin cruptions in the case of bleaching
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powder workers, through the action of {he chlorine.  Such
cruplions I have never observed, but 1 can say this, that m(;n
who inherit. serofulons taint, are quite liable to such cruptions
in chemical works at the slightest provoeation.  Such persons
as well as those with lung discases, or even with heart discase,
shonld, if possible, choose other work to do, B

'The second is the curious fact that in some chemical works
in which a variety of products is manufactured, it is found that
the influence of the conditions of one department acts as an
antidote to those of another in which some injury is C{)Ilf‘l“‘lc‘t(;(]
and aecordingly the men are changed about from one place to
another,

In conclusion, and in view of some hard things that have areour aisai
been said of the chemical manufacturers in their relations to 2
their workmen, I should like to mention two facts which have h“"‘]'g“%("'l‘lﬁ'rzfs
recently come to my notice, and after mentioning them 1 am e employers?
content to leave it to the public verdiet, whether the chemieal
manufacturer, and more especially in this conneetion, the alkali
makery does not possess his shave of humanity.,

The fiest fact s that at a recent meeting of the Liverpool
Section of the Society of Chemical lndusll‘?’, two of the chicf
manates of the Alkali Union set forth the advantages and
spoke entirely in favour of, an cight hours day for the alkali
men. The second is what I call a beautiful testimony to the
same good feeling,  During the late coal famine, when many of
the Alkali works were bronght to a standstill, especially in and
around S, Helens, the principal ofticials of the United Alkali
Co. started a relief fund for their out-of-work hands,

A strong committee was formed, with a seeretary and treasurer
and this committee had received promises of weekly contributions
amounting to £150. It was estimated that these sums would
provide 2s. Gd. per week for each single man, and 3s. for each of
the married men, thrown out of work through the scarcity of
fuel. The first distribution of relief was made on Nov. 20th,
when 742 workmen, representing 2,500 souls, participated. But
numerous outside applicants for relief presented themselves
and an appeal was made for public support. ,

Hence, the hearts of this Alkali Union Committee were good
for their own men, and large enough to take in the woes and
distress of a famine stricken population outside them.
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