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Mr. John Spear’s Report to the Local Government Board upon
the so-called * Woolsorters’ Disease™ as observed at Bradford
and in Neighbouring Districts in the West Riding of Yorkshire.

Georae Buomanax,
Medical Department,
May 24, 1881.

INTRODUCTION.

In the middle of May, 1880, the attention of the Local Government Board was
directed to the occurrence in Bradford and neighhmiring districts of an apparently
very fatal malady, locally known as *The Woolsorters' Disease,” attacking persons
employed in processes of sorting various wools and hairs in worsted manufactories;
mf on the 17th of the month I received instructions to visit the district and inguire
into the nature and cause thereof. It soon became apparent that for the due
elucidation of the subject pathological experiments were necessary, and that detailed
histological observations would be desirable; and for these purposes Dr. Greenfield,
Professor Buperintendent of the Brown Institution, was associated with me in the

inquiry.

%'n my arrival in the district I found three men, all woolsorters, convaleseing from
typical malignant pustule. These were at that time the only cases of the disease
under treatment. But these were not typical of the many cases that had execited so
much attention and even alarm in the district, and so much difference of opinion
amongst the medical faculty. Such cases had exhibited no external lesion, at least no
malignant pustule. The symptoms were, it was said, involved in much obseurity ; and
whereas certain of the medical profession (amongst whom, as taking so distinetly a
leading part in the investigation of this subject, it 18 not invidious to mention the name
of Dr. Bell) held the disease to be a septicsemia, and some of the cases, so Dr. Bell
affirmed, to be cases of anthrax, contracted in the sufferers’ occupation, others.
recognizing no essentially specific feature in the attacks, doubted these conclusions.

this form of the disease, without external manifestations, five fatal cases
afterwards, during the progress of the inquiry, occurred. Four were rapidly fatal,
and I only heard of them after their termination; one of the patients I saw once
before death. But in all I obtained autopsies, and the nature of the disease was
ascertained. ®

The inquiry, it may be said at once, has established the etiological identity of
these affections. The * Woolsorters' disease,” positive experimental evidence declares
it, and the statement need not therefore be delayed, is that anthrax fever which is
only known to attack man by transmission from the lower animals; and which I shall
speak of hereafter under the name of “anthrax ™ simply.

With this preliminary statement I propose to discuss the various subject-matters of
the report in the following order:—

(1.) The disease as it is known in the Bradfoerd distriet :

(a.) Its general Listory there.

(b.) Its symptomatology, as gathered from the histories of cases.

{e.) Its morbid anatomy, as illustrated by cases oceurring during the progress

of this inquiry.

(2.) The etiology of the disease : with consideration of

(a.) The Woolsorters.

{h.) Their mortality statistics.

{£.) Their occupation.

{d.}) The history and relative circumstances of recent attacks of the disease.
(3.) The preventive and remedial measures that suggest themselves,

® Besides these, I had an opportunity of secing three patients whe, in my opinion, were saffering from wha
I sholl endeavour presently to show is the same disease in o wild or abortive form, ~ Other cases, foar of them
fatal, occurred since the commencement of this inquiry, but in my absence from the district, They are
included in the historics of recont attacks,
Qeash, Tt 6260, i
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I.—-THE DISEASE.
Gexerar Histony.

Anthrax, in its various elinical forms, has been known for eenturies, both as affecting
man and animals. But of late years the so-called internal form of the disease in man
has received comparatively little attention ; and in England, until a recent outbreak
amongst horse-hair workers in a Glasgow factory, recorded by Dr. Russel, in the report
of the Medical Officer to the Local Government Board (1878), its very existence was
almost forgotten.®

In Bradford, until recently, it was not recognized as anthrax; it came to be
called amongst those particularly interested, the ** woolsorters’ diseaze” ; in official
records and death-registers it usually is designated after the most prominent
symptoms observed in individual attacks (see section on mortality statistics of wool-
sorters). Hspeeially has this prominence been given to the lung symptoms ; and whilst
those of the profession who practised also amengst mill-hands could scarcely esca
the conclusion that the disease bore some relation to the occupation, it came mostly
to be looked upon by them az a sort of pneumonia induced by mechanieal irritation
of inspired dusty particles—at least that this latter was the powerful predisposing
cause, if not the immediate cause of the acute manifestations and rapidly fatal issue.

The appearance of the disease in the distriet is popularly a.u]:-imse{r to date from the
importation and working of alpaca forty-three years ago. In some years it was com-
paratively absent, in others several cages would oceur, and then the sorters, who appear
from anearly time to have associated the disease distinetly and immediately with their
occupation, would become alarmed. About the year 1863, Van mohair, the flecce of the
goat inhabiting the Van distriet in Asia Minor, was introduced as a textile fabrie, and
from that time it 18 said the cases became more numerous. This material came to be
looked upon by the sorters as speeially dangerous, so much so that some of them
vefused to work it ; and a custom arose at coertain of the mills for these employis to
determine amongst themselves by drawing lots which of them should work upon it,
or upon such of it as was regarded with any speeial apprebhension. TPublic concern
also began to be aroused. It had been suggested in the public papers and elsewhere
that the disease was possibly the bubonic plague. It was pointed out that the fleeces
were bronght from parts where plague prevailed; and the idea of this identity no
doubt gained confirmation from the rough analogy of the grosser symptoms that were
observed, and publicly commented npon. It was under these cireumstances that an
inquiry was ordered by the Board.

1t is unfortunate that there are, owing to various circumstances, (the disease is often
s0 insidious in its appearance, so sudden in its termination) few or no cases of which
complete and detailed clinieal observations sneh as could be desired have been recorded.
But I have obtained the histories, more or less complete, of some fifty cases, from medical
practitioners, from the friends of sufferers, and from woolsorters themselves (and the
latter have watched the symptoms of the disease in their fellow workmen with minute
attention and often with extraordinary intelligenee); and this information, combined
with my own very meagre personal experience, will enable me, I think, to draw a fairly
accurate picture of the disease.

I assume, it will be seen, that these histories justify me in affirming the unity of the
deseribed disease with that which 1 myself witnessed during my inquiry: and I am
sensible that the criticism will accompany me that from such histories, although the
extreme probability of some form of blood poisoning may be established, the differential
diagnosis of anthrax cannot be made. Against this objection the following considera-
tions—considerations which must be taken as governing much that I hereafter advance
—may be urged: (1) each one of the five fatal cases, recognised as more or less repre-
sentative enses, that oceurred during the course of this inguiry was found to be anthrax ;t
(2) in several others the diagnosis was placed beyond doubt by the appearance of the
typical cutaneous localization of the disease, the malignant pustule ; (3) in other cases
the wool that had undoubtedly been the source of infection was likewise the apparent
and only discoverable source of wieguivocal attacks of anthrax in sheep and cattle;}

* Synowyms—Anthrax {(external, internal, intestinal, and spoplectiform anthrax) malignnot pustuls,
¢harbon, malignam cmdema, malignant vesicle, anthrax earbuncle, sothrax guinsy,  Splenie fever, splenie
apoplexy, milzbrand (inflammatory death of spleen) myeosis intestinalis, maladie de zang, mal de e, sang
de rate, Siberinn plague, Siberian boil.  (Persin) Atshae, al Humrah, or Persiun fire.  (Turkey) Dallack.

1 For groumls for such conclusion, see hisiories of the caoses in question. (Cases 20, 22, 25 30, and 35,
The notes of the post smerdesm and microseopical exnminations, toget with the results of the ¢xperiment
investigations of Dr, Greenfiold, ave in the Appendix, pages 36 10 39, 41, and 43. A sixth cose (ease 28)
which occorred in my temporary absence from the distriet, and was investigated by Dr. Greenfield, was also
proved 1o be anthrax.

f See p. 20 et seq., and Appendix, p. 42,
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(4) all the cases, so far as could be ascertained by careful inquiry, occurred amongst
persons brought into immediate contact with wool or hair of sheep and goats, the
infection not even secondarily attacking other individuals; and the anthrax poison is
the only one we know of that, whilst acting as an intemse blood poison to man, is
likely to show this exclusive choice of vehicle in transmission to him.*

PatnoLosy.

Syuproms.—Anthrax is usually divided into two prineipal varieties—that presenting
a characteristic malignant pustule, and that having no characteristic external lesion
(the so-called internal anthrax). The two forms are etiologically identical, but the
morbid phenomena induced are so often different, that the distinction in a clinical review
must be maintained. The relative frequency of these two forms, counting only the
Jully developed attacks of the'constitutional infection, and their mortality, as shown by
the experience in the Bradford district during the last few months (for such more
specific information I have of necessity resiricted my observation to a quite recent
period), are as follows :—

Numeper of Cases of this Disgase in the Braorory, Keicueey, and Queenssury
Districrs during the months, November 1879—September 1580,

Form of Disease. No. of Cazes. Depths.

(L.} External Anthrax (typical
mulignant pustule) - 8 2

I1.) Internal Anth full
) et

= —

t 1t most be noted that it mild or redimentary attacks were ineluded in this summary the fatality of this form of the disesse
=would appear consdlerably bews | and the proportion of atiacks, to attacks of the external form, of course grenter.

23 149

Of the so-called malignant cedema, which certain writers would distinguish as a
third class of anthrax, I have no clear histories to record.

Of external anthrax or typical malignant pustule, I would distinguish three varieties ;

(2.) That which appears to form at the point of incculation of the poison, and to
remain throughout a purely local process;
{b.) The same, accompanied or followed by constitutional symptoms ;
g.] The game, formed by secondary localization of a constitutional infeetion ;
here remains a fourth variety of external anthrax; mamely, a minor pustule, o
small glightly inflamed tumour or boil, not possessing the characteristic appear-
ances of the malignant pustule before mentioned.

The typical malignant pustule, of which I saw five cases whilst in Bradford, is
deseribed in the principal text-books on Surgery. Of the nine cases above referred to,
the pustule in all appeared in parts of the skin usually uncovered, viz., three on the
forehead, two on the neck, two on the cheek, one on the lip, and one on the arm.
Two of the nine, although receiving no active loeal treatment, were entirely unattende
by constitutional symptoms (a); five (b) were accompanied or immediately followed
by such symptoms of a more or less severe kind ; wlilst two, if not three, apparently
supervened upon a general infection (). Of the first variety I need give no example, it
will suffice to say that the loeal lesion was characteristic malignant pustule ; of the
second, the following presents points of interest :—

(Case 1) William E., aged 15, o weaver, did noi work in the sovting-room, but was there playing on
Wedneaday, the 23rd of June, and had his head thrust into some Van mehair.  On Friday he noticed o small

. e —— e —— —

* The occasional presence of decomposing matters, dung, Llood, pieces of fesh, &c., amongst the fleeces, has
Leen much remarked wpon as a possible ennse of blood pozoning amongst the sorters. My experience lead:
ma to believe thit the frequeney of sueh impuorities has been considerably oversiated.  Moreover, we have no
reason to belicve that the products of ordinary decomposition of substances of this kind will give rise to an
ngute idiopathie septicmmia, supposing the disense under cousideration were of this nature ouly,

1 But see cases 15 amd 22, in “ Histories of Recent Anncks”
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pimple on the left temple ; he seratehed the top off) and there was & little watery exndation. On Tuesdsy
morning, the 29th, his eye and the side of his face were swollen, and he was obligéd to leave work that after-
noon, complaining of frontal headache, nausea, and great weariness. Two days later Dr. Logan saw him ; he
found a typical malignant pustule on the temple, and much swelling of the surrounding parts and of the neigh-
bovring lymphatic glands. The patient was then in high fever and delirions, temperatore 105° F., pulse
very rapid sl weak,  He remained in o eritieal state for some five days. When 1 saw him on July 14th a
thick, black, eircular eselar, about the size of & florin, with a wide margin of demarcation, was separating ; there
was considerable brawny swelling of the surrounding tizsues, and the lymphatic glands of the neck were
enlarged and indurated, The patient was tremuolons and complaining of wenkness. Blood taken from the
Inflamed border of the pustule on the Gth of July was inoculated by Dr. Greenfield, without result, and
contained no hacilli. .

The following cases are interesting as being apparently instances of that somewhat
rare combination of symptoms in which the local malignant pustule follows a
constitutional infection.* They exhibit, too, a remittent or even intermittent character
of attack, observed also in other cases :—

(Crse 2.) Jumes T, aged 35, hitherto a strong healthy man, had been working on a consignment of Vag
mohair that had apparvenily eansed several similar attacks amongst other sorters |page 207, lived some
distance from the mills, and, like other workmen, on the week days took his dinner to hi= work, He had
refused to have a docior, and, having o lagge family to maintain, bad kept to his work in m very determined
way almost thronghont his sickness. The following account was, however, corroborated in various ways. On
Saturday and Suaday, April Mth and ] 1th, he saffered from headache, Beeling of Inssitude, shivering, cramps
in the legs, porging, snd vomiting. He felt better ou the Monday, and went 1o work, complaining only
of fecling very tired and weak, until the following Saturday, April 17.  “Then nrgent symptoms eame on again,
T was uot purged now, but had o painful feeling of constriction in the chest, cold perspimtions, feeling of
numbness in the limbs, which efforts for a time failed in keeping warm, great restlessness, and at nights mild
delirium ; there was lozs of appetite, thirst, slight sore throat, and the goms, as in another case of malignant pustule,
were tender and swollen, indecd an aphthous condition of the lips and gums, the latter being still (May 20th),
somewhat spongy and tender, was described.  With these symptoms he wie eonfined to bed until the
22nd April (5 days), when he again returned to work, and so0 remaived, although freling weak and exhausted,
until I saw him. On the Gih of May a pimple appeared in the centre of the forchead, and when I saw it on
the 20h of that month it had developed into o malignant pustule, having o t'na-ri: charaeteristic appearance,
with n eentral black eschar o little less than o florin in size, and, encireling this like o wroath, a raised, white,
weeping border, aboul a third of an inch in width, from which vesicles had two days before disappeared, after
discharging a quantity of thin reddish fluid over the fce.

The following case is one of the two that terminated fatally :—

{Caze 3.) F. H., aged 26, always previously strong amd healthy, o sorter of Persian wool, complained on
Friday, April 28nd, of headache, shivering, pain in limbs, and vomited. At noon that day these symptoms
obliged him to leave his work ; but on the follewing Monduy be felt better, sl retorned.  He worked oll thas
week, only complaining of lassitude and slight cough. On Sunday. the 2nd May, he seemed very well in the
morning, ste a quantity of onions for dinoer, and weat for o walk.,  While eut, however, be vomited, and ecame
home fecling very ill.  On the following morning, Mr. Tetley, who contributes the suljoined secount, saw him: .
“ On my visit he complained of exerveiating pain in_ his lege and ever the forehead, so much so that Le coal
“ mied bear his eyes open. The tongue was conted with a white fur; vomiting incessant ; bowels confined ; urine
“ goaniy and t‘e{uri]c ; pulse 125 ; temperature 101%° 4 F.  In the centre of the forehead was a pimple not at all
vesieular ab that time, although it was whon I saw it in the evening (the friends had not noticed it until 1
“ drew their sttention to it), Do the evening potient worse ; vomiting continued ; hesd no better; bowels
# glightly moved ; pulse 130 ; temperature 192°6 ; slight delirinm. 'lﬁ1,. 10.30 sm. Paticnt still worse ; pain
» pvidently very great ; partially insensible | not vomited since my Iast visit ; no action of bowels ¢ pulse 140,
< T 108%  5pa. Muoch worse, looking ghastly ; bowels moved onee ; no vomiting : urine scanty, and passed in
bed 3 insensibility increased ; pulse 156; temperature 10678, 11.30 pm. Patent appesring worse ; palse
“ lropped do 102 temperature 1007 3. Soon alter thiz be was seized with convalsions, whick continned ontil
“ his death at 10,30 s, + « « + The pustule had meanwhile considerably enlarged, and on the
“ morning of his death there was o blsck slough in the contre.”  The friends add thet the body became quite
blue during the last night of the illness, the extremities cold, and the eyes prominent and wild. Decomposition
rapidly 'Elllpl:ﬂllll'l.:l].

In F. I ease the medical attendant did not consider the first ailment to be of the same specific nature
that hie diseovered in the subsequent attack, and it will be observed in both cases (2 and £) the sufferers were
st work sgnin on possibly infected matorial, after passing through the earlier and less definite set of symptoms.

s

The lesion I have spoken of as a fourth variety of anthrax pustule differs entirel
in its appearance from the characteristic malignant pustule, and has not hitherm,'}
believe, been aseribed to the specific infection. It has no central black eschar, no
raiged vesiculated horder. It commences as a papule, develops into a small tumour,
or slightly inflamed eminence, with a raised central point, less prominent perhaps
than in the ordinary furuncle. It terminates in resolution, or exudes only serosity
(which latter may, however, under the influence of irritation, become purnlent, or deep
suppuration may under such circumstances occur). While the swelling itself gives
rise to comparatively little pain, or even increased sensibilily, there is often a tendency

-

* See also case 10, p. 18.
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to a diffuse cellulitis. Abatement is followed by exfoliatior of the cuticle, usually for
some distance around, and by some local anmsthesia.

The woolsorters not infrequently suffer from this loeal lesion, and if they have a
wound they are careful, they say, to keep it covered, knowing that such troubles are
- likely to occur. I did not happen to see any such pustules in woolsorters in the stage
in which microscopical observation would be likely to be of value; the men indeed
are 5o concerned about the fatal disease that they seem indisposed to pay attention to
what they consider a mere inconvenience, and perhaps for this reason they would not
come to me with this complaint. But when I met a deputation of some 30 sorters,
four men, on my asking, ghowed quite recent scars, with the cuticle around 'furl BOIE
distance still exfoliating ; and on further inquiry, I found there was not a man in the
room who could say he had not suffered similarly.® Medical practitioners in making
post-mortem examinations in cases of * woolsorters’ disease,” are apt to suffer in like
manner; as also are men engaged in slanghtering or dressing cattle affected by splenie
fever.t It would seem imevitable to regard this lesion as owning the same nature
as the more pronounced “ malignant pustule”; differing in its manifestation from the
latter according to a variety of circumstances, foremost, perhaps, amongst which
are the Peculiarit{[:s of species and of 1111[11:&'%611.!:1[11f and the precise flt..unt.iﬂn on the
body at which the introduction of the poison occurs.f In this D(men. a8 regards
the varied results of eutaneous inoculation in the human species, I find myself in accord
with M. Colin in his observations as ards the carnivora (Bulletin de U Avadémic de
Médecine, No. 27, 1880). He found that in dogs much the same variety of local lesions
as above described could be produced; the difference in the local manifestation, and
with it the greater or less risk of secondar constitutional infection, appearing to
depend largely upon the region of the body chosen for the inoculation of the poisom.
A]f'.rariat'ma, iuwavcr, of pustule, M. Colin says. are virulent, and are capable of pro-
ducing, although with different degrees of probability, general and fatal infection. If
this be so the practical importance of a careful study of this lesion is obvious.

I pass now to the consideration of the so-called * Internal Anthrax,” the form of the
disease which is the much more common one, at all events the more commonly
recorded one, amongst woolsorters ; which, so far at least as the fully-developed eases
are concerned, is the much more fatal, and which has caused, as statistics presently to
be given serve to indicate, a considerable mortality amongst the men engaged in this
occupation.

Like all other infections diseases, its course iz divisible into stages. There are, first.
the stage of incubation, and next, the stage of invasion or prodromata; in this disease
one apparently of very variable duration, and warked sometimes by intermissions.
Then follow, if the infective process progress, suddenly, the acute and stormy toxic
manifestations that characterize the fully-developed disease. These latter symptoms,
when developed in such degree as to keep the patient imperatively to his bed, would
geem to terminate usually in death; and this commonly in from two to five days from
the commencement of such symptoms. It is possible that this stage, thus developed.
cannot truly last much longer (although, as presently to be noticed, relapses may
apparently occur); seven days is the limit that Dr. Bell, who hag seen many of these
cases, places upon it ; this, too, is the time, at about the sixth or seventh day after
definite commencement of acute symptoms, that improvement, when reeovery is to take
place, commences. But although the patient pass this period, he may succumb later to
secondary inflammatory processes; processes in which the lungs, as might be expected,
are specially apt to be involved.

In 23 recent cases that entered fully upon this third or acute toxic stage, the mode
of termination, and the duration, dating from the appearance of the urgent symptoms,
may be expressed as follows :—

® [ gpolee to many sorters aflieewards, however, who had not suffered in this way. Dr. Ibrelisle, in the
Awunales d Hyyiine, records the simullaneous oceurrence in the prisonecs working on bair in the prison of
Metz of malignant pustule and of boils,
t The first of these statements I make on my own responsibility ; instances that justily the latter are
racorded, nmongst others, by Mr. Jessop, of Leeds,
This lesion, so far as my experience goes, almost invariably occurs on the hands, while the characterisiic
ignant pustule has mostly shown itsell on the neck, face, and arms.
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Stage of complete Constitutional Infection.

Fatal withia
Number of Recent | Heeoveries.
Cazes.
36 Floure. | 2 Dhays. 3 Dnye. | 4 Days 5 Days. g Days
23 4 3 2 (5] 2 l 4 i

B Secopdary septis inflammntione,

Kore.—To ihese might well be adided in this elassification six coses (making 29 in all) in which the malignant postals was
dewrloped, and in which serious comstitutioeal fnfection likewise sopurred.  Four of these six terminated in recovery ; one wos
fatnl om o third, and one on the fourth day, afier the oppramnce of urgent sy mploms,

But besides these developed cases there ave, the evidence I think admits of no doubt,
many cases of ** internal anthrax " of a milder and rudimentary form. Often it happens
that while one man will suffer from the marked and rapidly fatal malady, his comrade,
working on the same material, will sicken in a precizely similar way. But, after
varions duration of the symptoms, at a point short of the intenser manifestations of
the disease, evidences of improvement appear. The patient, according to the severity
and duration of his attack, quickly returns to work or passes through a long and
tedious convalescence. The histories of long-continued malaise, also, among men
engaged in sorting certain wools (see histories of recent attacks), are too numerous to
ignore. The symptoms deseribed are much those of the prodromal stage of the acute
infection—headache, depression, tendency to vomit, dimness of sight, cramps, restless
gleep, &e. There is, too, an apparent periodicity of these symptoms sometimes ob-
served ; as indicated by the frequent opinion of the men that the dust in the opening
of the bales has affected them each day afresh. Sometimes these manifestations
colminate in an acute attack of the disease (in which case they may be regarded as
prodromal symptoms); but this is by no means constant, and they may disappear
spontaneonsly. Tt is possible there may be a condition of chronic anfhracotd poisoning,
tﬁg analogue of which would be found in malarial disease.

Period of Ineubation.—1 have little to record as to the probable duration of this
period ; the sufferers having usually worked for some time continuously up to the date of
attack on possibly infected material. In one case (Case 35) it is extremely probable that
for some weeks before his attack the sufferer was exposed on one oceasion only to the
risk of infection. He was a wool buyer, and had taken a sample of damaged camel hair
to his employer, to show him how bad it was, about noon on the 20th May (one of twe
sorters employed on this same material suffered afterwards from B?’m[.'ltﬂmﬁ that T have
ageribed to abortive attacks). He, the wool buyer, never complained at his work of
sickness, but left for the last time on Baturday, the 29th. At home, however, he
had complained, I found, certainly all the previous week of general malaise; and
severe gymptoms appeared on Sunday, the 3lst. In three other cazes the period of
incubation was probably not longer than two days, four days, and twelve days respec-
tively (the sufferers were probably not exposed before that time to infection); in
two other cases it apparvently could not have been less than three days and 10 days
respectively. In case 1, a case however of cutaneous inoculation, constitutional
symptoms appeared six days after exposure. :

It is quite possible, it seems to me, that there may be sometimes, perhaps not un-
frequently, long periods of latency of the disease germs within the system; to be
followed by development only when favourable conditions of system arise. Certain
cases suggest this ; but still more forcibly, I think, does the gemeral behaviour of the
disease.*

Prodvomal Stage.—The sufferer usually first complains of chilliness, not often
amounting to distinct rigors, bodily weariness often very great, and mental depres-
sion.t There are usually more or less profuse perspirations, and irregular flushings

& T hove discussed this subject more fully in a note appended 1o this report 3 as to individual eases, in 1874,
W. E. L died of all ihe symptoms of the * woolserters disease,” his death being certifid “ Congestion of the
lungs, 2 days.” For six wecks hefore his death he had been l.'l:l]i.'llll'.'l‘]w] ns & house-pamter ; before that in
sorting alpaca, that had upﬁmnﬂ:ﬂy given rise to other sttacks. (See also Cases G, 7, B, as well ns several
others the histories of which may admit of a similar interpretation.) The possibility of the latency of the
poizon had been forced upon the attention of the sorters themselves, from the facts they hod eollected as to the
behaviour of the disense ; and I was asked by a deputation 1’-11' the men whether such o thing was poasible.

7 The influence upon the emotional nervous centres is ofien marked ; as evideneed in one case by a strong
muan coming bome on the day of his leaving work ETJ"'II'JE‘ and H‘l"biﬁg} and the choking seneation that is
sometimes complained of in the throat is probably another evidenee of this influenee. E
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of the face, which may appear con d or pallid, uenally the former; sleep
is restless or there is sleeplessness. The respiratory centres are commonly early
involved in this nervous disturbance; thers iz a sense of constriction of the chest,
accompanied by shortness of breath, frequent sighing and yawning, and later, perhaps,
by cough. Aching of the limbs is usually complained of, perhaps cramps in the calves;
and there may be peculiar feelings of numbness or formieation in the extremities ; or less
commonly loss of power and staggering gait. Not quite so commonly perhaps as some
of these other symptoms, but still frequently, there is headache, slight pain or
atiffness in the neck, dizziness, nausea, and vomiting ; and vomiting may indeed be
the initial symptom.

Should the disease progress, in a variable time, sometimes in a few hours, more com-
monly parhaHa in from two to five or six days, these symptoms, especially the sense of
weariness and prostration, increase, or others more alarming present themselves, so that
the patient ﬁmfa himself incapacitated from work. In other cases it seems that distinet
intermissions oceur ; and if we eould be sure that in the histories of such attacks the
first symptoms were rightly ascribed to the specific cause, and if we could eliminate
the possibility of a fresh or intermediate infection, it would appear that weeks might
intervene with intermittent prodromata before the final stn&vﬂ was reached. The fre-

uency of distinct remissions at this time is unquestionable, In the case just mentioned
?GH-EE 35) the man only complained in the evening, when probably the nervous system
was exhausted with the day's work; periods too of excitement may alternate with
those of lassitude and weariness. Thus it not unfrequently happens that when a man
has given up work and taken to bed feeling utterly prostrate, he will think he can, and
gometimes does, return; and he may thus work again for a few hours hefore his final
discontinuance of active exertion.

The Stage of full Development,—Although prodromal sw,'mﬁtoms may have bee
prolonged, the actual commencement of the stage of tull development is usually
sudden and unexpected. The prostration and restlessness become more marked; the
face may be deeply flushed or pallid; the raBPil'&tinuE- are almost always greatly
accelerated, to 30 or 40 perhaps, wlﬁ?ln the pulse rises to 100 to 130 or 140 per minute,
and is usually weak and compressible. The temperature is reported to show in several
cases no considerable rise above the normal, and to be moreover very variable, not
only in different individuals, but irregularly so in the same patient; but further
thermometrical observations are required.®* At this early period, 12 to 24 or 48 hours
after appearance of urgent symptoms, whilst normal respiration may still be heard,
but with increasing precordial anxiety and dyspneea, with signs of less and less
complete filling of arteries, with coldness of surface, and deep eyanotic hue of skin,
the patient may sink into a state of fatal collapse. Or, apparently, a similar condition,
or perhaps one of asphyxia, may be induced at this time quite unexpectedly, with a
revious temperature only moderately high, and a cardiac weakness not excessive,
?mm the rapid pouring out of n vast serous effusion into the pleural cavities (Case
30, and perhaps 28, for example, with autopsies, in Appendix A.). But the case
is usnally a little more prolonged; some reaction takes place, and the symptoms
above enumerated are supplemented or aceompanied throughout by others. There
may be more marked and continued fever, with a temperature rising to 104° or 1057 ;
but always accompanied seemingly by a tendeney to irregular downfalls, and the
breaking out of more or less profuse Eur:ap'lmtiuuri. The symptoms of the prodromal
stage are all increased ; violent headache, incessant vomiting, increased restlessness and
excitement, vigilance, delirium or somnolence ; or, perhaps more frequently, the sufferer
retains his mental faculties, ﬁ:nl;.r comparatively impaired, until the end. Often quite
early in the disease symptoms of various acute local congestions arise. The lungs are
specially apt to be aﬂlcet.&*t]: and the physical signs of that condition, with the
occurrence of a copious frothy blood-stained expectoration, are noted ; and a fatal
cedema may supervene (Case 20, with autopsy); or more copious hemoptysis, as might
be expected from the pathological conditions, may occur. Similarly, more or less
gevere gastro-intestinal symptoms may appear. From the first there has probably
been loss of appetite, witi': a moist furred tongne; now colicky pains may trouble the
patient, with vomiting (probably of different significance to thatof the initial stage),

* Or heat may, of ecurse, with approaching collapse, be irregularly distriluted @ ease of Dr, Rells (% Lancet,™

June §, 1880] ; temperature (day before desth), axilla, 97°°6 F.; noder tongue, 987 1; in recium, 10242,
Dy of death ; axilla, 9676, rectum, 102°-5, S¢e also Case 24, and in Appendix, Case 11,

A4



8

and diarrheea (Appendix, Case 25), and sometimes jaundice (Appendix, Case 22).
Hemorrhage from the bowels has not been cbserved in the cases on which this
deseription is founded ; but 1t has been noticed elsewhere. *

Sometimes there may occur a remission of all the more distressing symptoms
(Case 15, for example) ; the breathing becomes easier; the eolick ins and vomiting
cease; the restlessness and sense of oppression diminish, and a it-iﬁ: sleep even may
be obtained. The patient and his friends believe that recovery is elose at hand, But
the profound impression that has been made upon the circulatory system soon
manifests itself anew. Perhaps it is suddenly discovered that the extremities are
g tone cold; or syncope, lasting only a few minutes, may suddenly occur (Cases 28
and 15); cyanosis, before noticeable at the lips and finger-nails, gradually spreads
and deepens; the indications of cerebral mchEi-:-f may now become more direct and
violent, with spasmodic knitting of the brow, wild delirium and convulsions; or
another group of s_vmlytcmm, referable perhaps to the implication of the spinal eord in
the prevailing morbid changes, may be developed ; two cases of tetanic spasms, one
commencing with trismus, were described to me, as assoeiated with the other symptoms ;
or the sufferer sinks into profound ecoma from cerebral hmmorrhage {iﬂ.p endix,
Case 35), from which there is no arousing; or the stages of a typical asphyxia may
close the scene.

Bhould the patient survive this stage of full development he may still, as already
etated, suceumb to inflammatory processes set up during its continuance (Appendix,
Autopsies, 22 and 23) ; or apparently a true and fatal relapse may oceur (page Bl:ﬁn

But recovery after this stage, 1 am led by this inquiry to believe, is not go rare as
hitherto supposed. Besides the abortive cases before referred to, several, running more
or less the course I have described, were related to me, where complete recovery super-
vened (see histories of recent attacks). The convalescence will be long and tedious (the
average duration of absence from work averaged between seven and eight weeks in
eighteen such cases whose histories I have collected) ; a tremulous and feeble condition
of the muscular system is left; the cutaneous sensations noted in the prodromal stage
(numbness, * furry ' feeling) will very likely continue for a time; museunlar eramps may
continue to trouble the patient; the epidermis sometimes desquamates, in two of the
eases above referred to the finger-nails came off; various eruptions are apt to appear;
herpes, boils, and sometimes, it would seem, gangrene. And these latter manifestations
may occur during the acute stage.f

Finally, judging from the histories I have recorded, it wonld appear that one attack
of this disease successfully overcome confers no immunity from subsequent infection.

Parnorocicar Anatosy.—Notes on autopsies are contained in the Appendix. Various
evidences of early decomposition are commonly met with, parts of the body being
considerably swollen and discoloured, especially around the neck and about the chest
and arms, where, also, there is frequently an emphysematous condition of the sub-
cutaneous tissues. Besides these early post-mortem changes, various pathological
conditions of the skin may be present; petechim being apparently the most common,
The heart is often flabby, and its muscular substance dark in colour and containing
gometimes minute hemorrhagic extravasations; the blood in its cavities and in the
large veszels is generally quite fluid, and of a dark cherry colour, and the endocardium,
unless the u1|t.ﬂ|.}l,ﬂ:,f be made very early after death, usually shows (owing to early dis-
integration of the red blood eorpuscules and consequent escape of coloring matter)a
corresponding tint. There is often a considerable pericardial effusion; and both
pleumll cavities are often found filled with a straw-coloured gerous fluid. The lungs
may be normal, or more usually they exhibit signs of considerable hypermmia, com-
bined, it may be, with ;edema. This hypersemic condition may it is probable in later
cases go on to a true pneumonia; or metastatic pneumonic processes may be set up,
with tﬁc formation of numerous small infarcts and abscesses.  The lungs, too, like other
organs, may be the seat of larger hwmorrhages, presenting here the characteristic appear-
ance of hiwemorrhagie infarctions. But, while the smaller heemorrhages may depend upon
obgtruction of vessels by masses of baeilli, it is to be doubted whether the larger ones
are always of embolic origin; and, indeed, we can scarcely account for the large and
widely pervading hmmorrhagic and edematous effusions that so often characterize the

- = —

* i pecurred in animals that, ag [ shall presently have to show, contrueted the discase in this district from
a similar souroe. g :

t Two deaths, both probably, and one from the history almost cortainly, from this disesse, wore certilied as
due o * senile gangrene,” the ages being respectively 55 and 58, In two other suspicious cases the deaths
were certifle] “enteritis, pangrene.”  One death that was certainly due to this discase was certifled * Lerpes
goster.
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anatomy of anthrax without supposing some acute nutritive disturbanee of the walls of
blood vessels and of surrounding tissues, with coexistent favouring conditions of blood
and of blood circulation—conditions that there are other pathological and clinical
reasons for believing to be present in this disease. The bronchial glands are very usually
gwollen, goft, and, infilirated with blood, of a purple or blackish eolour. The bronchial
muecous membrane may or may not be reddened, emall hseemorrhagie extravasations are
frequently to be seen beneath its substance, and in the bronechi blood-stained mucus
is sometimes found. The mueous membrane of the pharynx and trachea is commonly
byperzmie. In the abdominal organs, also, signs of congestion, with various hemorrhages,
are usually met with. The gpleen is usually, although not constantly, enlarged, ite
substance soft and even diffluent ; the liver is less frequently hypermemie, may indeed
appear an@mic; the kidneys are usually much congested, and show signs of clondy
swelling. The mucous membrane of the intestinal tract cceasionally exhibits signs of
acute catarrh, and the mesenterie glands will probably then be congested and swollen ;
but this condition is far from constant, nor have I been able to find anthrax car-
buncles, such as are spoken of by some authors, in any part of the digestive tract.
The bladder in two of the five autopsies conducted by myself was quite empty,
in two the urine contained albumen. The brain may exhibit no congpicuous lesion,
or there may be extensive hemorrhages into its substanee or in the membranes.
Perhaps the most constant and striking lesions are the serous, or sero-hamorrhagic
jelly-like infiltrations in various comnective tissues. They abound sometimes in all
the loose connective tissues of the body; especially in those of the neeck, in the
mediastinum, in the sub-pleural cellular tissue, and in the loose connective tissue
around the kidnevs. They give the organs and vessels in the neck the appearance
of being embedded in and surrounded by a jelly-like plasma, and the lungs of having
jelly-like masses appended to them; they may be of a yellow or straw colour, or of
various blood tints; or the blood sometimes appears to have been extravasated over
an already gelatinised effasion. Lastly, the specific contagium of the discase, the
baeillus anthracis, will usually, in my small experience always, be found, although
in widely varying quantity and unequally distributed, in the blood and extra-vascular
fluids.

It will be seen that many points have arisen in the foregoing pages that eall for
diseussion. The pronounced symptomatology of anthrax would, one would think, in
the light of its known parasitic nature, and its observed anatomy, render possible an
mterpretation of the pﬂtlL{:lugicnl conditions which constitute the disease. A Mheviy of
disease, if only approximately true, is still of practical utility to the practitioner, and,
when true, is of jIug'l:n scientific value. The question as to the channels by which the
poison reaches the system is obviously one of moment. The n];pnrrmt lateney at times
of the disease germs; the ill-health of indefinite features and duration from which
those who are exposed to infeetion often suffer, and which sometimes ushers in the
fully developed disease; the sudden onset of the latter under such cirenmstances, and
its then speeific course, are all observations that, if we eould rightly interpret their
significance, might prove of vast importance, not only in their bearing npon the discase
immediately in question, but on infeetive processes in general. But in their considera-
tion one must necessarily tread upon speculative ground; the views that can at present
be advanced can only be tentative, and consequently oneisin a sense debarred from the
dizcussion in an official report. I pmimm however, to consider certain of these questions
in an appended note. Meanwhile, I will say this much only, and I would beg that
opinion upon the hypothesis be reserved until I have had an opportunity of developing
the evidenee and arguments which support it, namely, that there are certain curious
cirenmstances and coincidences associated with attacks of this anthrax digease in man
that would seem to suggest that the food supply of the sufferers may be in some sense
related to certain of tﬁa phenomena I have remarked upon—would seem to suggest
that such influence may determine in some degree the onset of the stage of full
development of the disease, the sudden appearance, and in some cases the recurrence,
of the violent EJ'HI,PIOTTIEI-. It 1s conceivable that alimentary substances may bring
ahout in the body such chemical or morphological change as wiil render its fluids a
richer field for the proliferation of disease germs.

0 2830, B



10

I.—THE ETIOLOGY OF THE DISEASE.

A1 the commencement of the inguiry every effort was made to discover the oceur-
rence of sickness, of a similar character to that now described, amongst others
than those engaged in the manipulation of wool and hair; and, amongst those
g0 engaged, to trace the disease to other possible sources of infection than such as were
conunected with the occupation. BSearch was made for the existence of anthrax or
gplenic fever amongst the sheep and ecattle of the neighbourhood, and three recent
outbreaks of the kind were investigated. But efforts entirely failed to associate, in a
causal sense, any ecircumstance but that of the sufferers’ occupation with the attacks
that I was investizating in man. No like sickness amongst the general population
could be shown, with even a fair approach to probability, to have oceurred; although
rumonred oceurrences of the kind were followed up. Not even in the families of
suffering woolworkers, where all were apparently exposed to the same home influences,
dietetic and other, were any but the one engaged in the occupation attacked. Further,
with doubtful exeeptions presently to be referred to, all the cases I could diseover
occurred amongst men engaged on certain classes of wools and hair, that is to say,
vit the dry forcigi material, and, with rare exeeptions, amongst these, only those suffered
who were employed in the first manipulation—in the serting process. The evidence
erained has indeed justified the loeal name which the disease has received: it will be
shown to be “ the Woolsorters' disease.”

The above general conclusions, establishing a prima facie case against the wool, or
certain classes of it, as being the medium of infeetion, and against certain of the
trade processes, represent. the information obtainable from the ﬁistm'y of the earlier
cases of the disense. My more detailed inguiries into the origin of the more recent
cases will be given later on.

First, however, it will be convenient to refer to the woolsorters, as a elass. and their
mortality statistics; and to describe as briefly as possible the occupation, and the
material used.

Tue Woorsorters : Taeir MoRTALITY STATISTICS.

The woolsorters, as a class, are a steady, industrious, and most intelligent body of
men. They constitute scarcely 10 per cent., in some worsted factories not more than
5 per cent., of the total number of employés; and their ocenpation is looked upon as
a skilled one, necessitating a long npprenticuﬁhiﬁ. Far from being a fluctuating or
changeable body, the occupation 1s sometimes affected by families for generations;: a
father bringing up his sons to, and teaching them himself, his own trade. Lads are,
it is said, usnally apprenticed to the trade at about the age of 16 or 17 years; but for
a year or two they are kept at other employment, * odd jobs, and so on,” =0 that they
do not begin sorting until they are about 13 years. No deaths below this age are
recorded in their mortality returns® They earn good wages, averaging 31s. a week,
and they are, for the most part, exceptionally well honsed. They stand to their work
in rooms which are, as a rule, spacious, and which would be considered, were it not for
the dust, well-ventilated ; and their hours of labour, sinee work can only be carried
on by daylight, are, especially in winter, not excessive. On the whole, the ordinary
hygienie conditions of their lives are favourable to a long and healthy existence:
but they have two special evil influences to contend with,—dust and the special danger
of infection ; and these raise what should be an exceptionally low mortality-rate to
one above the average proportions,

In seeking to estimate the influence of the oecupation on health by means of statistics
of mortality, the difficulty first encountered arises from the unavoidable meagreness of
these statisties, owing to the eomparative smallness of the class from which they must
be drawn, and also from the absence of a census of that class; and secondly, the
nomenelature of fatal disease is, for reasons already given, not to be trusted to as
indicating the causative influence of the occupation upon that disease, still less as

# Certain information that T, Bell obiained, in attempiing to collect statistics of the sickness of woolsorters,
boars upon ihe above observations. OF 236 sorters, he found the average age was 33 years, and the average
time they had been cugaged in the employment, 12 yearsamd 10 months ; giving 0 mean nge upon entering of
20 years. The avernge length of time theso men bud gecupied their last situations was T3 yeurs,
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differentiating between the influence of dust to which these men are so much exposed,
as such, and of dust possessed of specific qualities.

For these reasons our present statistical information must be deemed inapplicable for
the foundation of absolute conclusions. Nevertheless it affords considerable con-
firmatory evidence of experience gained in this inquiry ; and while I have placed certain
of these statistics in the Appendix (B.) as a possible basiz for further investigation, I
will here shortly discuss their apparent bearing.

It would seem: (l.) That amongst woolsorters a high general mortality prevails.
(2.) That their greater mortality is due to an excessive number of deaths aseribed in
the register (¢) to pneumonia, congestion of the lungs, and bronchitiz; (k) fo con-
sumption ; (¢) to the less common forms of zymotic disease (pyremia, &e.); and (d) to
causes ill-defined. Lastly, there are cogent reasons which favour the assumption that
what may be termed the surplus deaths from those of the acwle dizseases above named
are really attributable, not to the causes assigned, but to the specifie infection in which
this investigation is mainly concerned.

I have emphasised above the term acule diseases ; for the influence of dust, as such,
in preducing chronie lung affections, canmot be ignored, and the subject requires a
word of notice here. Until quite recently it was, as I have said, the general opinion
amongst the profession at Bradford that the dustiness of the occupation, if not a
sovereign cause, was at least the major one, in determining a high mortality amongst
sorters. Dr. Rabagliati, of Bradford, discussing this subject in an article on “ Health
and Disease in Industrial Occupations,” arrives at the comclusion that bronchial
catarrhs are induced in these men by the mechanical irritation of inspired dusty
particles, and that this bronchitis, or the catarrhal pneumonia that may follow, may
determine the oceurrence of pulmonary cunsumrtiﬂn. still, it is a noteworthy faet
that as the diseases of sorters come to be more fully investigated, this influence of dust,
as such, retires more into the background, and a specific infective agency comes to be
a more and more prominent feature in the seenc. Probably no medical authority at
Bradford now denies the fact (Dr. Rabagliati in the above-mentioned paper fully
recognized it, and Dr. Bell has for long maintained that it is so), that very many of the
deaths amongst sorters certified as from “ acute bronchitis,” * pnenmonia,” ** congestion
of the lungs,” &ec. &c., were really cases of the specific infection that this report
describes. Then, as regards this evidence of the prevalence of “consumption”™—
evidence, it must be remarked, that does not stand prominently forward in the statisties,
and which, but for current medical belief, might perhaps for the present be ignored—it
would be impossible to define the limits of the influence of dust in producing dizease
known under that and the like names; we know of that influence among workers in
cotton, as well as in wool, and among people employed in weaving as much as those
engaged with raw materials. Nevertheless, we cannot overlook another origin of a
consumptive disease really tubercular in nature—a real development of tuberele after an
acute febrile affection, as after meazles, whooping-congh, enteric fever ; and it must needs
arise for consideration whether such an origin of real tubercular phthisis may not be
found, apart from any Taest&uu of dust, in the prevalence of disease of the nature
of anthrax; a disease characterised by obscure febrile symptoms of greater or less
duration and intemsity; and characterised also by anatomical lesions, infiltrations
of glandular and other organs, that may, we may readily believe, if we accept
the theory of auto-inoculation, result in the formation of foci of tubercular disease.
It must be observed that Dr. Rabagliati inclines to the opinion held often by
employers, that a |}lu:li3Ji‘lﬂﬁiliun to consumption may exist with more than ordinary
frequency in sorters. That the occupation * being light, entirely confined to men,
* and at the same time well paid, iz much sought after by delicate persoms.”
Perhaps there is a certain presumption in favour of this supposition, although, since
the occupation is ome requiring a long apprenticeship, and not one that can be taken
up at any time by a person feeling unequal to other labour, I eannot well understand
the amount of foresight that is implied. Moreover, I could myself find no evidence of
the prevalence of such a practice; the sorters, who are for the most part men of fair
physique, deny that such a consideration actuates them in their choice of employment :
and the opinion of Dr. Bell is against the supposition.

To return to the mortality statistics: it is suggestive of some not only unusual,
but violent influence—an influence unlike that which dust alone would produce-—when
we find that the excessive mortality is brought about prineipally by deaths from acufe
diseases ; thus (amongst other evidence in this direction) of the large number of deaths
(127) registered from the three diseases, bronchitis, Imcummti.ni-nml congestion of
the lungs, G7, or 53 per cent. of the total number, were aseribed to the two latter

B 2
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acute affections. Amongst the general population the corresponding proportion is
not more than 32 per cent.

The evidence that iz obtainable as to individual deaths amongst woolsorters points
strongly in the same direction.

I have elsewhere stated my reasons for not looking lightly upon the opinion formed
by the men themselves as to the nafure of these sudden attacks amongst their
comrades ; and the information given below, the registered causes of sueh deaths as
were veturned by the men of certuin factories as due in their opinion to * Wool-
gorters disease,” is suggestive often of causes of fatality at any rate other than those
officially recorded.

[Tlui.s return is from three factories only.  Fop although I have the necessary refurn from the flaciory 6t

Queansbury, the regigtered conses of denth in this district hove not been supplied me. The cases are, of course,
as they were given, none being excluded.

u

Recisrerep Cavses of Firmv-rour Deatiis believed by the WoorsorTers to have been
due to the “ Woorsonters Disgasg.”

SALTAIRE. Messrs. MiTeneELn BroTnezs, Alesers. AlroRELL. & SHEPHERD.
Yoars, 1872—Sept. 1550, Years, 1874—=Sept. 1880, Years, 15960—Sopt, 1880,
26 deaths. 21 deaths, 7 denths,
Mo, Registered Coanse; Duration. J Age. Regietered Cansey Duation, Age. Tegistered Cause ; Duoration.
46 | Not known. : a1 Pneumonia, 3 days, 32 | Bronchitiz, 3 doya.
45 Bronelitiz : heart disease. | 21 Cerebral  meningitis, 10 43 Porforation of stomach.,
57 | Morlina cordis, bronehitis, days; pneumonia, Tdays. || 85 | Herpes Zoster.
4 days. 98 | Spasmodic  elosure  of || 21 | Erysipelas of face and head,
23 | Knteritis, collapse. I trachen. 4 days ; convulsions and
66 | Bronchitis, 4 days, L 43 | Emphysemaand bronehitis, nsphyxin: metustasis to
42 | Congestion of lungs, 4 days. mitral regurgitation. Lrain, 4 bours,
3% Trenmonia, Ll Pneumonis, 9 days. 41 Prenmonin.
41 | Bronchitis. 50 | Acute gastritiz, 4 doye 44 | Blood poisoning,
31 Heurt dizense, 21 | Encephalitis, 10 days. 43 | Blogd poisoning.
45 | Pocumonis, collapse, 26 I'neumonia, 6 duys.
206 Do.  10.days. 30 | Not known,
47 | Woolzorters  diseasg, 30 27 | Sorter's disease, infection
hours. from mohaiv, 12 days:
4.4 Acute bronchitis. double  ponewmonis, 3
#2 | Congestionof lungs, 2 days. days.
40 | Natoral eanses, 26 | Pyomia, crnEed by |
4 | Pneumonin, 4 days. i breathing  vitiated  air ||
08 1o, 12 days. ] whilst sorting mohuir,
25 Do, 3 days. | 28 | Bronchitis, 4 days.
AT Tha, 2 ilays, | 22 Broneho-pronmonia.
5 Do, 5 ilnya. |48 Not known,
bl Waoolsorters dicease, 1 day. | 28 | Meningitis.
58 Poison from Alpacn, 18 il Woolsoriers  disease  (re-
honrs, lapse), 3 momhs and
| Diffu=e ecllulitis (4 days], & days.
exlinstion. &4 Pnoumonia, 21 days; peri-
47 Proovmonin, 9 doys ; goan- | tonitis, 7 days,
grene of lung, |46 | Woolsoerters alisesse,
15 | 'neomonin. . 70 | Bronchiis*
25 | Pnewmonia, 6 days. 0 | Poeumonia®
19 | Wouolsorters discase,

* Found on post-mortem examisation to be % weolsorbers” disease ™

I have spoken of deaths from ill-defined eanses as Imﬁng swollen the mortality ; and
[ wish to apply the term not only to those cases in which the nomenclature is in itself
enigmatical (instances of which may be found in the above table), but also in regard to
those cases in which the assigned cause of death is so rare as an idiopathic affection
that we are compelled to regard its unduly frequent appearance in the death register as
an indication that secondary and accidental lesions hawve been mistaken for funda-
mental processes. And if we have reason to believe that a disease, which may
often give rise to such secondary lesions, is prevalent, and to a great extent un-
recognized, a well-founded suspicion may be entertained that in such disease will often
be found the true canse of death, The following facts are peculiarly suggestive, having
regard to the symptomatology of the dizease under consideration (see appropriate
section) of such a conclusion in this ease :—Of the 455 deaths amongst sorters, from all
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.causes, goven are aseribed to * meningitis "—a proportion of deaths from this canse equal
to 178 per 1,000 of the total number of deaths from all eauses. The corresponding
roportional number amongst males above the age of 15 in England (including deaths
?mm tubereular meningitis) is 6-4. Six deaths (two of them said to be complicated with
gangrene as a secondary affection) are referred to * enteritis,” a proportion equal to
132 per 1,000 of the total mortality, as compared T'FI!.I'L 34 the mn'uﬁpanlmg pro-
portional number in England. Two deaths were ascribed to “ perforation of the
stomach ;" one to “acute gastritis (four days);” one to “tympanitis;” two to
“ peritonitis,” and two to “ hematemesis.” The number of deaths referred to apoplexy
r 1,000 of the total mortality is 57-1; amongst the general male population it is 42'8,
from * gangrene "' amongst woolsorters, this proportional number 18 13-2, amongst the
general population it is 46, :

Dr. Bell has attempted to obtain statistics of non-fatal sickness amongst the sorters.
He obtained replies to the form of queries he issued from 236 men (employed on both
English and foreign wools), and these he has kindly placed at my disposal. I fear,
however, they are too indefinite to admit of being dealt with in detail. They show
that sorters of foreign wools complain much of the indefinite symptoms that I have
puggested may be due to a chronic or abortive anthrax infeetion. *“ Oppression of
breathing,” * tightness of the chest,” * dizziness,” &e., &e., figure very largely amongst
their complaints. Dr. Bell, reviewing the evidence so far as it relates to non-fatal
gickness necessitating discontinuance of employment, states that, whereas workers on
English and eolonial wools lost on an average 227 hours per man per year, workers
on foreign wools lost 41} lhours from this cause.

Tue QcorraTiox.

From what has preceded it will be found that the description of the trade processes
may be confined to such as are connected with the first or early manipulation of
forcign wool and hair in the worsted manufacture. It of eourse by no means follows,
hecause this inguiry does not show it, that the disease does not affect workmen
engaged in other allied trades. We know indeed that those handling the flesh and hides
of animals—tanners, knackers, &c., suffer at times from malignant pustule ;¥ and we
might expect that the internal form of the disease, as I have described it, would be
found occasionally amongst the workmen of all trades in which the manipulation of
the fleeces of animals is engaged in, o.g., in the carpet and felt manufactures, and in the
woollen manufacture generally, But this report is concerned only with dizease
occurring among persons employed in the worsted manufacture, and it is with this
manufacture only that 1 propose to deal.

Sovting is the first process. It consists in dividing or sorting the “ wool,” and in this
term is included the wool and hair of sheep, goats, and camels of various species, into
qualities, according to the colour, length, or fineness of fibre. Sometimes only two
or three such qualities are made of one flecce (or lot of hair, for it is not all in fleeces),
sometimes as many as fifteen, or any intermediate number ; aceording to the kind of
“wool"” and the material into which it is intended i1t should be worked. The sorters are
of two classes, * packmen,” who open the bales and do the first or rougher sorting, and
“ day men,” who look over this work, and perhaps again sub-divide the wool ; but this
second operation is only gone through with the finer qualities. The sorting rooms are
generally the warchouse rooms, and consequently contain large quantities of stored
wool in bales. The men stand at their work, before sorting boards or hurdles arranged
in a row facing the windows. Over these hurdles, the heavier dust falling through their
wire lattice work, the wool iz sorted. Hach man, the usual enstom is, has his bale of
wool allotted to him; he opens it in the sorting room and sorts it as deseribed, The
different qualities accomulate in piles around him, and as the piles grow each sort is
loosely packed in * sheets ™ and weighed. If not immediately required for use the
several kinds are then stored (usually in the sorting rooms, and they are sometimes so
stored for years), or, if at once required, they are taken direct to the washing bowl.
Or it may be the sorted wool is shot wnpacksd down a shaft from the sorting room
above to a packing room, or direct to the washing room, eperations in which, when
dealing with the dry foreign wools, a large amount of dust, against the wide distri-
bution of which suficient care is not usnally taken, arises. In the washing room, the

* Beang in vl‘l.'thi."['h}" ab this time on ancther ingaiey, diztinet historics of two recent cuses of what mase
eortainly have beon maligoant pustule, occurring in workers at a tannery in that town, were related b we

by the Health Oficer.
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wool is passed through two, or sometimes three, “suds” (soap and water) at a tempera-
ture of from 110° to 130° or 140° F., and dried, or partially dried, by having a warm air
blast passed (usually drawn, sometimes blown) through it, whilst spread in the drying
room over wire lattice work; or it may be dried in a ventilated hot air chamber
(temp. about 150° F.). It is then taken at once, while still a little damp, to the
combing room. Here, by its successive passage through complicated machinery, it is
manufactured into “ toppings,” and is then ready for the spinning processes. It is
only in the first process of sorting that the wool is subjected to much manipulation,
afterwards machinery takes the place of hand labour; and moreover, on its arrival in the
combing room after passing the washing bowl, it is clean and moist. We might have
expected consequently this first process to be associated with by far the greatest
danger to the workmen, from any harmful particulate matter that the wool might
contain, and experience shows this to be go; the packmen and day-men suffering almost
equally. The power of the wool for mischief cannot, however, be said to be exhausted
11@33.2 for in the combing room the material may possibly prove infective. (Cases 19
and 21.) -

Residual Products.—TIt will be remarked that much dust from the wool falls throneh
the sorters’ hurdles ; that the wool is washed in sud water; and that blasts of warm ;ﬁ,r
are driven afterwards through it, It is necessary to inguire what becomes of this dust,
thizs slop-water, and the warm air currents; since if the wool itself contain the
material of disease, each of these three agents may be expected to operate in its
distribution. The dust from the sorting boards, and that which collects m the room,
is taken into out premises, and either deposited, along with manure and other
refuse, for a considerable time, and then applied mostly to arable land, or it is
gold at once to manure manufacturers. Whether such manure, carried into water-
courses by the rain, or settling upon grass or hay, ever causes splenic fever (anthirax)
in cattle, 1s a point to be determined. Possibly when mixed as deseribed with ordinary
manure the decomposition which the mass undergoes suffices to destroy the virns.

The sud-water from the washing bowl is run into settling tanks. Short hairs and
dirt settle here ; and this refuse iz added to the dust previously referred to, and used
for manure. The supernatant liquid is run into vats, where it is slightly acidulated
with sulphurie acid, and at the same time usually warmed and agitated by a jet of
gteam. This “breaks” the *“sud,” and separates the grease of the soap (and in the
case of greasy wools, of the wool), which rises to the surface and is recovered. The
liguid, which is now either neutral or slightly acid, passes into the drains; and there
exists the strongest evidence to show that this liquid remains capable of infecting sheep
and eattle when run direct upon pasture land. Further, it would appear that in
some cases streams which furnish considerable populations with drinking water may
be contaminated with this liguid; but I have no evidence that disease has been
cauzed thereby.

The air blasts that are forced by fans through the wool for the purpose of dr]ring it,
or which are used by some firms as a means of removing dust from the wool before
gorting, pass to the roof of the factory ; and the latter is often seen covered with short
hairs and dust from this source. These dusty particles are blown by the wind far
and wide, and washed by the rain into the sewers. The bags that the * wool ” comes
packed in from abroad, after being brushed by the sorters so as to remove the wool
adhering to their sides, are sold, usually unwashed, and distributed over the country ;
they are used for various purposes, as floor coverings in the houses of the poor, as
horse-cloths, &e. &e. ; or, after going through what I understand is a thorough process
of cleansing they may be torn to shreds and used as stufling for cheap upholstery.

Tue Woor.—I have said that those looked upon as dangerous ave the dusty forei
wools; the English and Australian sheep wools have never, so the workmen and the
manufacturers and the medieal inen say, been known to eaunse the dizease.® Now ag
any circumstance, besides the greater freedom of the English and Australian animal
from the disease, that may explain this exemption, may serve also to indicate the
direction which preventive measures should take as applied to other wool, the
differential eirenmstances of the two classes are worthy of attention.

The most noticeable differences are, first, the greasiness of the home and eolonial
grown wool, a condition arising from the “ yelk,” a natural secretion of the animal's

* A rapidly fatal ease of illness ocenrred during my absence from Tiradford, in a man who sorted only
English wool, It was attended with sympoms very similar in many respects to those ascribed to the specific
diseize, §0 83 1o aronse (he modieal attendonl’s suspicions. A post-mortem examination was nob made ; and the
giently was certified ns from pnenmonia.
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skin; and secondly, its much greater cleanliness, by far the greater part having,
unlike most of the foreign wool, been carefully washed before the shearing. It
follows that in the sorting of it no dust or short hairs arise; the atmosphere of the
sorting room appears perfectly free from dust, whilst in the sorting of the other it
is greatly charged with such impurity. A third, and probably still more important
difference, is the fact that in these English and colonial wools “ fallen fleeces,” i.e.,
the fleeces of dead animals, are comparatively rarely found. The wool is subjected to
more careful examination at the time of buymg, and * fallen flecees,” if found mixed
with others, an occurrence which it is said is most unusual, are exeluded. Now to
these “ fallen fleeces great interest attaches, for inasmuch as anthrax is a rapidly
fatal disease amongst sheep and goats, infected flecces, or at least those originally
infected, must, one would suppose, in the vast majority of cases, be shorn from dead
animals. Hven in the foreign wool these fallen tlecces are found only exceptionally
in the better qualities, and amongst the inferior gualities they are mixed in a more
or less surreptitious way, being found often pulled to pieces and hidden as it were in
the centre of a *“ bump” or roll of fleeces. ]]!ut they are readily distinguishable; not
having reached maturity (as must most often be the case) the hair is shorter in
the fibre ; it has, too, lost its elasticity, is limp and lustreless.

From our knowledge of the pathology of the disease and the nature of the contaginm,
we ghould, ag I have said, expect the danger to lie with these fallen fleeces; and there
is some evidence that this danger is proportionate to their number and frequency.

The dry foreign *““wool,” then, 1s that to which attention must be particunlarly
directed. The term includes the following classes that are used in the Bradford
district, enumerated so far as present experience permits, somewhat in the order of
their apparent noxiousness :—

1) Van Mohair; (2) Persian wool; (3) Camel’s hair; (4) Alpaea; (5) Turkey
mohair; (2) average; (b) imferior; (¢) locks; (G) Pellitan; (7) Cape mohair;:
(a) superior; (i) inferior; (¢) locks; (8) Cashmere.

Van Mohair, the flecece of the Mohair, a species of goat, that is raised in flocks
by the wandering Arab tribes of Kurdistan in Asiatic Turkey. About 9,000 bales,
(a bale weighmg 180 lbs.), are imported annually into England, and about 3,700 of
these (the remaining 300 going to Norwich) are brought into the Bradford distriet.
The “wool ” is long and coarse in fibre, is often very dirty, and is sorted usually into
only a few qualities, four or five. The mode of its collection and transportation
are as follow: the Kurdish tribes attend with their flocks, onee a year, a great fair,
Biilis, Djezireh, and Mogoul being the principal seats of these gatherings, and there
the goats are sheared; or in other cases petty dealers collect from the country round.
and bring the wool to these market towns. It is bought there by agents, and sent
overland, or partly overland and partly by the Black Sea, to Constantinople. There
it is roughly divided into four clagses, according to its colour and quu]litjf (white,
brown, grey, and locks), by men, mostly Greeks, employed for the purpose; packed,
and sent to England. Here each class is again sorted as above deseribed.

Such is the usual channel by which this wool or hair reaches England. Some
consignments, however, have recently been sent through Bagdad, Bassora, and the
Persian Gulf, and by this route the material is classed still more roughly and only
according to the colour before exportation. Some small quantity, again, may be
exceptionally delayed in the transit. It is said that a l{m'tllis'.h family, when not in
immediate want of money, will often store up the wool in their tent or dwelling ; that
it will be used then as a bed in sickness and so on; to be brought out for sale when
necessity arises. I have no evidence, however, of its being a wehicle for the trans-
mission of human contagia.

Persian Wool is a sheep's wool, and, as its name implies, comes from Persia. About
16,000 bales are imported, chiefly through Bagdad, to this country, and most of this
{unless, as happens in some years, a considerable quantity be ve-exported to other
countries) finds its way to Yorkshire. It is a fine but very dusty wool ; not elassified
before reaching this country ; and indeed subjected to little sorting heve, the process
being one rather of selection according to the colour of the hair, the unraveling of the
knotted portions, and the subsequent blending of the colours, to procure the proper
shades. At present these processes, all very dusty ones, are gone through before the
wool 1s washed.

Chenned .i'.l':m"r, about 9,000 bales of which are imported, in about equal proportion
from Russia and Chinoa, is likewise a very dusty material. [It, too, is only roughly
sorted ; and not at all before it reaches England. The great bulk of the above amount 15
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utilised in the Bradford district. It is supposed that anthrax sometimes causes a large
mortality amongst camels.

Alpaca.—Of this well-known hair about 25,000 bales are imported, practically all to
the Bradford distriet, annually. Tt is shipped chiefly at the port of Arequipa in
Peru; the centre of the district where the Paca is found. At this port it is classified,
the work being largely done by native women, into three sorts: * superior,” * inferior,”
and “locks.” The two first are what their names imply ; the “locks™ are for the most
part the clippings or trimmings of the fleeces before the latter are shorn from the
animal. Each class is in England sorted into a number of qualities, about six or seven
un an average; and subsequently these are blended according to the colour. On the
whole this wool undergoes much manipulation, and there is much dust in the processes.
I have been unable to obtain distinet evidence of the cecurrence of anthrax in the paca,
and the disease has not it appears been recognised amongst the native sorters in Peru.
“ Fallen” fleeces, however, are found in the * inferiors” and “locks” occasionally ;
very rarely indeed, it is said, in the * superiors”; and while there is considerable
evidence that anthrax is occasionally contracted by the sorters of the two former, I
have failed to find even suspicious cases amongst the sorters of the * superiors.”
The evidence indeed in this direction, so far as general negative evidence can be, is
promising. Two firms, employing on an average some 100 men, in sorting this material,
meluding all three classes of it, have lost 15 of these men during the last 19 years,
(taking the m‘eragﬂ period for which 1 have returns from the twe firms), with
gymptoms of blood-poisoning ;* at two other firms where gome 50 men are on an
average so employed, but where only “ superiors " containing few or no fallen fleeces
are used, I could on the strictest inquiry hear of no cases of suspicious gickness for the
last 20 years. There was no difference in the manner of sorting, and there were no
extra precautions employed ; the oecupation was very dusty, and the men complained
of the consequent discomfort ; but so far as I eould find there was no specific disease.

Turley Mohair—~This is the hair of the Angora goat, which inhabits extensive
distriets around the city of Angora in Asiatic Turkey. The hair is long and fine, and
nearly 35,000 bales, of which all but about 1,500 come to the Bradford district, are
exported annually from Constantinople. Three distinct classes reach this country, as
in the ease of alpaca ; they are * average,” inferiors,” and *locks.” * Average" is
from the goat né the pure Angora breed, and in the best qualities the fleeces are clean,
and the hair long and silky. The *inferior” comes from a mongrel race of goats ;
“locks” are, as in alpaca, the clippings or trimmings of fleeces. It is all dry hair,
but the *inferior” and * locks™ are decidedly the most dusty; and these classes
contain, it is said, a larger number of fallen fleeces, and are, in the opinion of the
gorters, and judging it would geem from experience, decidedly the most apt to roduce
mischief. In Constantinople the mohair is classed as above; here each class 1s again
divided into from three to eight sorts or qualities,

FPellitan.—Is a brown mohair from nearly the same district in Asia Minor. Itis
coarser in fibre than the Angora, and is very dusty. Only some 1,000 bales are
imported, all into this distmct.

Cape Mohair.—This is the same goat as the Angora, acclimatised to South Africa.
The hair so produced is much of the same quality as that of the native breed, except
that it is shorter. About 4,000 bales are imported into this country, all mcﬁu
Bradford district. It 1s roughly classified at the port of embarkation, and the better
qualities, although dry and consequently more or less dusty, are clean. Fallen fleeces
are sometimes found, mostly, it is said, in the inferior qualities. In England the hair
is again classified, often into as many as 14 sorts.

Cashmir, from the Tibet goat, is only used to a very small extent (about 1.000
bales annually), and that ouly for the past three or four years. Itis a fine but very
dusty hair; Dut I have heard of no speeific ill effects arising from its manipulation.

* Tp 1876 two men, W. J, and 5. 8, working at the same consignment of alpaca locks, st adjncent sorting
Loards, died, the one on Fobrnary 2nd and the other on February 19th, after four and five days= illness respec-
tively ; the symptoms being those of the woolsorters disease. On March 14th of the same year, another
man, J. W., who had been employed in the same workshop on the same material, died with similar symptoms.




17

HISTORIES OF THE RECENT ATTACKS OF THE DISEASE.

I had intended to confine this record of cases to such ag oceurred during the present
year (1880), but I find it will be convenient to carry the history back to the last
months of 1579, 80 as to include certain cases that would appear to be grouped in
their causation with others that were afterwards observed.

(Case 4) On Wednesday, the 29th October 1579, J. W., aged 41,
employed as a packman (ie, a first sorter), at Messrs. Mitchell and
Shepherd’s, worsted spinners, complained, after leaving work at the usual
hour, of feeling poorly and tired. He passed a very restless night, with cold
perspirations, but next day was gomewhat better, although he did not attempt
work. That night the restlessness was greater, and there was much oppres-
sion of breathing, cold perspirations, and great depression. On Friday
medical assistance was obtained. Always during the day he seemed to rally,
but * every night they thought he was dying ™; he never slept throughout, the
breathing was very oppressed, and a sort of fainting fit would sometimes
come over him, nf‘ihmlgh he never apparently entirely lost consciousness. A
duskineszs of the face and chest was noticed on Saturday, and this inereased
to marked eyanosis before he died. On SBunday night he vomited frequently,
and he died early the following morming. Extensive post-mortem discoloura-
tion and swelling of the tissues around the neck were almost immediately
observed. The death was certified as from pnenmonia ; although at the time,
and always since, it appears, recognised and spoken of as from the disease 1o
which sorters are subject.

For four days previous to leaving work he had been employed, in a large,
fairly-ventilated warehouse-room, in sorting Van mohair; before that in
sorting camel’s bair. No reason but that of his occupation eould be assigned
for his illness, and from what subsequently transpired it was believed to be
the Van mohair that was at fault.

(Case 5.) On Saturday, the 16th November, J. F., aged 43, employed as a
“day man” (a second sorter), in sorting at the same factory the same
material, but in a room below that in which J. W. worked, left his work at
the usnal hour. He complained at home of chilliness; passed a restless
night, and on the following morning vomited. Ie seemed better during the
day, until 9 p.m., when he had to take to bed ; and when seen next (Monday)
morning by Dr. McKenzie, he was breathing with difficulty, his extremities
were cold, he looked distressed, and was perspiring profusely. The pulse
was feeble, but there was no pain. In the evening there was more general
coldness of the surface, and he died early the following morning. Throughout
there was great depression, cold perspirations, and vomiting. Animals inocu-
lated with blood taken twelve hours before death all died within three days.®

An inquest into the cause of death was held, and a verdict returned to the
effect that the death was due to the sorting of Van mohair; while certain
recommendations as to the steaming or wms-hing of the wool hefore sorting
were made during the inquest, and indorsed by the jury. )

(Case 6.) Another man, it was popularly supposed, was infected from this
game Van mohair; but this may be considered doubtful. J. L. (aged 53), had
been working in this factory on the same material, but only for four days (he
had sorted only two bales). He left the employment on the 17th October,
and went to another factory where only English and Australian wools (supposed
to be a perfectly innocent material) were nsed. He had. however, since this
time complained of malaise, increasing at times and then again disappearing ;
and thought that the * Van,” or the camel hair that he had been sorting pre-
viously, Eﬂ.ﬂ affected him. On Saturday, November 29 (six weeks after
having worked on foreign wool), he left his work as above at the usual time,
seemed rather better than usual that day, and only complained next (Sunday)
morning. That night he was suffering from the ordinary symptoms of the
disease, and he died on the following Wednesday night. The symptoms
described were numbness of extremities, sense of oppression of the chest,
profuse perspirations, restlessness at night, and mild delirium., At times
there was great prostration, but at other times he would feel better, and

* Dr. Bell, ® Lancer,” July 12, 1580,
Q 2500, &
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every day until he died he dressed and came downstaivs. On Wednesday
he was purged moderately ; his extremities were observed to be eold and
clammy, his face stone cold, and there was blueness of the finger nails
and lips. He died that night, a typical asphyxiation being well described.
Almost immediately afterwards the ears and neck beeame black and swollen.
The doctor, in attendance during the last two days, suspected ** woolsorters ”
disease ; and Dr. Bell was asked to see the patient, but came too late. The
death was certified as from “ bronchitis.”

If this case be one of infection from the Van mohair, the following may possibly owe
the same origin :—

(Cases T and 8.) G. A, and 5. H., two young healthy men, employed up to
MNovember 30th, the one as a day man, the other as a packman, in u::rl-ting the .
game Van mohair in this factory, at adjacent * boards,” were taken from this
work on the date named and put upon inferior Turkey mohair, a dusty
wool, but less dangerous, it is supposed than * Van."* G. A. sickened on
Sunday night, December 21st, not Fl|.:n--ing; previously complained, with what
there is httle doubt was the same disease. There was an initial rigor,
dizziness, vomiting, which continued for a week, purging, oppression of the
chest, great vestlessness, and delivinm., These symptoms subsided in about
a week, and during the convalescence the epidermis desquamated and
the kﬁnger-nalla came off. He was three weeks in bed and six weeks off
work.

(Case 8.) 8. H. sickened on January 1st, 1880, and suffered from similar
symptoms, but without the shedding of the cuticle and nails. The con-

valescence was very tedious (he was off’ work seven weeks), and he suffered
much from weakness.

After J. F.'s death Messrs. Mitchell and Shepherd, at some sacrifice of ecourse,
ordered the remainder of the * Van” to be 1-.'m'1<|.(-:|1 up without sorting ; and no move
of this material, it chanced, was brought into the factory until towards the end of
February 1880. Then, adopting the suggestions made at the inquest above referred
to, the material was * steamed ™ before being sorted. An apparatus was provided
in which the wool was placed, and steam under pressure forced through it. The
process, however, was said both by the masters and the men fo injure the wool ;
it “fixed the dirt,” it was said, in it, and injured the colour. Moreover, the
Process, 8o it is stated, caused an abominable and all-pervading odour, go that after
one lot of wool had been worked up it was discontinued, and a process of washing
substituted. This was about the end of March. '
Meanwhile other cases of infection had oceurred.

(Case 9.) A. E., aged 27, who had been employed exclusively for three
weeks in sorting the steamed Van (it being still damp, and having a bad smell),
felt chilly, with headache and museular pains, on Monday, March 22nd. He
thought he would work until the following Friday, being Good Friday and a
holiday, and did so, but left work earlier than usual on the Thursday. On
Saturday he was very ill, and medical assistange was then obtained. Dr. Lodge,
who attended him, recognized the case as one of * woolsorters” disease, he
says the most prominent symptoms then were “rapid pmlse, profuse foetid
perspirations, difficult breathing, great restlessness, and prostration.” Signs
of improvement appeared, however, in a week ; he was confined to bed 17 days,
and off work five weeks.

(Caze 10.) 8. 0., aged 36, a warchouseman, whose duty it was to place the
Van mohair in the steaming apparatug, and afterwards remove it therefrom,
and who eomplained much of the offensive character of the work, saying, too,
that the steam * condensed on his face,” was away from work through illness,
presenting the usual symptoms of a mild attack, from Saturday, March 13th,
to Monday, March 22nd. About the time he returned the firm gave up
steaming, and commenced to wash the Yan mohair before it was sorted, and it
was 5. O.'s duty to unpack it and take it to the washing bowl. e was feeling
very poorly all this time (chilly, aching limbs, weariness), and on Sunday,
April 15th, was again confined to bed with symptoms similar to those of his
previous attack, but more severe. Two days before this, on the Friday, a

* No other suspicions cases arose, it may be said, from the bandbing of this Turkey mobair, although o
large quantity wos used.
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pimple had been noticed on the temple, and this developed in usual course into
a typical malignant pustule, the slough of which had not separated when I
saw him a month later.

I have said that the firm had now taken to washing the Van mohair as the first
process. It was unpacked, passed through two “ suds™ (soap and water) at a tempe-
rature of about 1207 F., and then partially dried in a ventilated hot-air chamber
(temperature of about 160° F.), through which it passed on moving shelves, its transit
oceupying about 20 minutes.

(Case 11.) 8. I., aged 43, had been sorting as a “day man’ this washed
“ Van " from the Friday morning, April 30th, until the following day, when
he left work at the usual hour (1 o'clock) for the last time, apparently in
hiz usual good health. Prior to the Friday he had been sorting for some
weeks Cape mohair. He complained first at 7 o'clock on Baturday evening of
nausea, shivering, and oppression of the chest. On Sunday he was worse;
medieal assistance was obtained on Monday evening, but he died on
Wednesday night with all the gymptoms of the disease. (Notes of case and
autopsy in Appendix.)

- (Cases 12 and 13.) On May 6th and May 7th respectively, F. 8. and J. B.,
two young men who had commenced to sort this washed Van mohair at the
same time (that is a week before this date) as the last man referred to, but in
a different part of the factory, went home feeling unwell. In the first case
there was an initial vomit, a feeling of chilliness, headache, pain in back and
limbs. Fortwo days the patient was in bed, and had profuse perspirations, and
feverish nights. He returned to work, feeling weak, six days after leaving.
The second, J. B., was only off work three days, and suffered from symptoms
of a still more mild and indefinite kind, but of the same character.

(Case 14.) E. E. (aged 21), worked on this same Van mohair until the 12th
of May, on that day he eommeneced to sort *average Turkey mobair”” On
Friday, two days later, he felt poorly, with pains in the head, back, and limbs,
and later in the day left work. That night his breathing became oppressed,
there were cold perspirations, great prostration, restlessness and mild delirinm.
Medical assistance was obtained, and in about a week, after many exacerbations
and remiszions of the above symptoms, evidences of improvement set in.
Great weakness remained, and he was confined to bed a fortnight. There
had been typhoid fever in the house; and the doctor in attendance waa
inclined to attach importance to this fact in the diagnosis.

This is the history of the disease, or what was with greatest probability this disease,
amongst the sorters at this factory. An unusually large number, about G0 men, were
employed, upon different wools, at this time ; and during seven months three died of the
disense, five others suffered severely, and there were two apparently abortive eases.
Another man died who had left the employment six weeks, but whoze infeetion was pos-
aibly, if the views as to the pathology of the disease expressed in this report be eorrect,
contracted here. Moreover, it seems to me probable, when the different series of
cases are considered, that the infection in each case was derived from the Van mohair.
The ease of 8. F. (No. 11) was supposed at the coroner’s inquest that was held to be
attributable to the sorting of the Cape mohair, on which the deceased had been
employed at an earlier period ; but it will be seen there is nothing in the circum-
stances of the attack, besides the sunpposed disinfection by washing of the material
(an obviously inadmissible argument), and an unusually short period of incubation,
to militate against the belief that the Van mohair was the infective medium ; while,
favouring this latter conelusion, are the facts that three other men a few days
later, working on the same washed Van, suffered from what were apparently attacks
of the disease, although in two eases abortive; and also that the Cape mohair,
although a much larger amount had been in use (12 men had been employed upon it
for four months) was not known to have been produetive of other mischiet, If, however,
the doctrine of latency of the disease germs be a true one, as I believe it to be, it will
obvionsly be often nmpossible, when the material in the sorter’s hands is so constantly
changed, to determine which of these materials was the source of infection. We can
only then judge of the l{rnlmhilit}r from a series of cases. Regarded in this light,
the case against the “ Van™ at this factory stands as follows:—During seven
months 612 bales were sorted, and in this work 11 men on an average were emploved,
in all, but at seattered periods, 12 weeks. Seven of these men, while working upon the
material, suffered ; three from fatal attacks, one from malignant pustule, one froman
acute attack of the internal form of the disease, and two from apparently abortive
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aitacks; four other men, after having discontinued the work for periods ranging from
two days to six weeks, suffered from apparently the acute internal form of the infec-
tion, and one of these, a man who Lad not, so far as it could be dizcovered on the
most careful inquiry, been exposed during the interval to what has hitherto been
looked nupon as dangerous wool, died.

If these cases be taken as being due with most probability (T think we ean go so
far, but no further) to infection from the Van mohair, 1t will be seen they occurred
in spite of the precautions that were taken, and it must in justice be said that the
firm took and were anxious to take, to the best of their knowledge at that time, every
precaution ; and the cases might then again be classified as follows :—1In sorting 360 bales
of the “wool " in its * raw ” state, three fatal and two non-fatal attacks were probably
brought about; in sorting 110 bales of steamed wool, one non-fatal ease oceurred, and
the man whose duty it was to steam it likewise suffered; in sorting 140 bales of the
washed material one fatal attack, one non-fatal, and two mild or abortive ones were
apparently induced. The firm have not used YVan mohair since April, and no other
case of the disease has been known to oceur amongst their employés.

The following are details of cases occurring at other factories about this time
amongst the sorters of Van mohair :—

(Case 15.) J. F,, aged 28, was one of eight or nine sorters employed upon
Van mohair by Messrs. C. F. Taylor & Co., worsted gpinners. He left work on
Saturday afternoon, November 22nd, 15879, apparently in his usual good health,
and showed no symptoms of illness until Sunday morning about 8 o'clock, when
Le shivered, and complained of cold. On Sunday night he wag very restless,
complained of no pain, but hiz breathing was oppressed, and he could not
get warm. In the morning he found he was too weak to get up, or he had
thought of going to work. During the day he got worse, vomited, and seemed
sometimes in a fainting condition. On Tuesday a doetor was sent for, and when
lie came the patient had so far temporarily revived that a* cold " was diagnosed.
Later, however, urgent symptoms set i with added violence. That night
he was in a cold perspiration, vomiting frequently, and gasping for breath,
Again, in the morning when the doctor came, the alarming symptoms had
disappeared, and the former diagnosis was confirmed. The patient, however,
died eyanotie on the following morning at 4 o'cloek. Bwelling about the face
and neck, with great discoloration of the skin, were observed the same day.

This exacerhation and remission of symptoms, noticed more or less in most forms of blood poisoning, iz often
peenlisrly marked in this disense.  In o wellmarked case, occarring rather too early to bring into my © recent
sitacks,” the wile of the safferer sent for her husband's relatives, belivving he was dying.  The relatives, when
they comne, appeared to think a practical joke had been 1}13;.‘_;-1! upon them, and the wile, too, thinking she had
heen deceived, * felt gquite ashamed.”  The man, however, died o few hours laber,

A series of eases oceurred at Messrs, Watmufl's mills at Harden, near Keighley,
amongst the sorters of Van mohair, much of which was found not only to be from
the same district and of the same clipping, but from the same dealers, and of the same
consignment, as that which seemed to be productive of so much mischief at Messrs,
Mitchell and Shepherd's factory.

At the mill in question some 20 sorters were employed, and practically only Van
mohair anid English wools were used. Of these 20 men, during the month of April,
two died of the internal form of the disease, and two suffered from malignant pustule
with constitutional symptoms. In the combing room, where the next process of the
manufacture is carried on, one man suffered from malignant pustule and one from what
was very probably a non-fatal attack of the internal form of the malady. Later, a
hoy from the sorting room suffered from malignant pustule; and the master himself
who had, as 1 had myself seen, exposed himself greatly to the risk of infection
from the wool, died under circumstances not free from suspicion. It was here too,
on fields upon which the sud-water of the mill was allowed to flow, that sheep and
catile died of splemie fever.

The sorting in this mill is carried on principally in one upper room, where sorting
boards are ranged the whole length, opposite the windows, on either side. Down the
centre of the room a quantity of * wool™ in bales, occupying nearly a third of the
cubical space, and facilitating the eollection of much dust, is stored. The wool when
sorted is shot through a trap deor in the floor to the * packing room " below, and in
its fall clonds of dust avise. Nevertheless this packing room was also used oceasionally

as a sorting room, one, sometimes two men, being so employed in it.
On Saturday, April 10th, 1880, James T., one of the men employed in the
packing room, sickened from what appeared to be a recurring attack of the
disease. (Czse 2, p. 4.) He returned to work on the 12th, and was again i1l
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on the 17th. Subsequently a malignant pustule appeared. For a month

revious to the 10th of Apnl, with the exception of three days from the 31st
Eiu:ruh to the 2nd April when he was sorting English wool, this man was
employed in sorting Van mohair, and he continued working upon this material
until he finally left the employment.®

The other attacks amongst the sorters of this factory were all subsequent to J. T.'s
return to work on the 12th April, whilst still suffering from the symptoms of the
disease; but for reasons discussed in another part of the report, the possibility of
personal contagion may be excluded.

(Case 16.) On Thursday, April 15th, 8. C., aged 33, working for the past
month, except for the last two days, in the large upper sorting room, on the
gsame Van mohair, left work at the nsual time, feeling unwell. He had been

oorly for two or three days, and his work had, in consequence, been changed
rom the Van to English wool. On Friday he felt better, but he lived four miles
from the mill, and consequently did not go to work that day. On Saturday
he went to the neighbouring town of Keighley, and remained there walking
about all day, and having dinner there, until the evening. On his return, he
was thought to have a severe cold, and during the night and following
morning, he complained mueh of thirst. He was seen by a medical man on
Suudn}' afternoon, but he died at 1 a.m. on Monday morning ; evidences of
extreme collapse and cyanosis having for some time preceded. Rapid
decomposition immediately ensued.

(Caze 17.) On Saturday, April 24th, 8. H., aged 26, a powerful man, employed
in the same room, and upon the same material as the above, left work feehng
ill. He stated that ever gince he had commenced to sort this Van molair,
for some six weeks before, he had felt poorly, with dizziness and an inclination
sometimes to vomit, and thought that every time he opened a bale he was
worse. Two or three days before leaving work he had noticed a pimple on
his neck, and the parts around were now considerably swollen. An unmis-
takable malignant pustule developed, with much econstitutional disturbance,
including frequent vomiting, mild delirinm, with a pulse at one time as high
as 140, and a temperature rising to 105° F. For a week his life was con-
gidered by Dr. Tetley to be in danger, but when I saw him on May 21st
convalescence was established, and the loecal eschar had just separated.

(Cagze 18) On Baturday, May lst, Edwin 8., aged 28, who had been
working for nearly seven wecks as a * packer” in the dusty packing-room
before referred to, left work at the usual time, and went to a ericket match.
In the evening, on his return, he first complained of feeling cold and chilly,
On Sunday the feeling of malaise continued, and later in the day he vomited,
complained of pain in chest and bowels, stifiness of the throat, and difficulty
of breathing ; his countenance was leaden, and his eyelids appeared swollen ;
he was purged, the vomiting, with feeling of great prostration, eontinued,
and through the night he was restless and excited, * could not keep still a
moment.” On Monday morning he got up and went out, thinking he would

o to work, but had immediately to return. He complained much of
thirst, and the symptoms all increased.  On Tuesday the pain left his chest,
but the vomiting was then incessant, and the restlessness extreme. On
Wednesday morning at 10 o'clock, when Dr. Logan first saw him, he was
cyanotic and pulseless, and the extremities cold. About noon he became
delirious, offensive perspirations broke out, and he died at 2 pm, Decompo-
sition quickly supervened.

It must be mentioned that at the time of his illness he had a small abrasion
on one of his fingers from a trifling injury three weeks before. But there was
no pustule, and the sore had nearly healed.

On the 21st of May I visited this factory. and in passing through the combing room
saw a man there employed with a suspicious-looking cieatrix on the cheek, as from a
malignant pustule or carbunele, and with considerable brawny swelling of the tissues
around. The case was interesting if one of anthrax, as occurring in a man, who,

# He sorted during this time nine different # beands ™ of Van, ot they were all probably from the same
Hoplipping.” Besides the dnnger irom the wool he was himscll serting, be was, in the room where EIHE.'H}'LH]1
exposed, 58 above stated, w much dust from the whole bualk sorted in the fuctory,
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although working on the same Van mohair, was employed only in the combing room (a
TOOm hnﬂ_ng no cmmnxi@ with the sorting moma?* and would consequently onET,' come in
contact with the material after being thoronghly washed. The history that I subse-

quenily obtained of his illness leaves but little room for doubt as to its specific nature.
Mr. James Crocker, of Bingley, writes as follows:

(Case 19.) “I saw J. J., aged 58, a man of intemperate habits, on the 15th
“ of April. The history I obtained was that after a brief period of malaize a
“ small boil or pimple appeared on the cheek, which he pricked with a needle.
“ Now (April 15) there was inflammation of skin and subjacent tissues,
“ involving nearly the whole of the cheek with cedema of eyelids and
“ gpreading redness on the forechead. He was exeeedingly prostrate, brown
“ dry tongue, quick pulse, and fever. Purulent infiltration and sloughing of
“ the skin and areolar tissue of cheek took place, eausing a deep uleer;
“ granulation began in about a week, and the wound quickly healed, leaving
“ a scar.”

Working in the same combing room, on the same washed “Van,” was
another man, J. R., who suffered also from what there is strong probability-
was an attack of this disease. Dr. MacGregor, who attended him, was
inclined at first to think the case one of typhoid fever, * but,” he writes,  the
“ fever, diarrhcea, and bronchitie symptoms began gradually to subside in
“ about a week after I first saw him (on May 4th), leaving him in a feeble
“ and depressed state for some weeks afterwards.” He was taken ill on
May 2nd.

These, so far as I know, are all the cases that oceurred at Messrs. Watmuff®s mill
at this time. The sorters became so alarmed that they refused any longer to sort
the Van mohair, although to allay their fears it was spread out in the mill-yard to
air. Eventually, I believe, much of the material was worked up praetically without
heing sorted. Later, however, at the end of June, still another case of malignant
pustule oceurred, and it also could be traced with greatest probability to infection
from the same material (Case 1, p. 3).

Meanwhile other circumstances of the utmost significance had come to light. At the
time of my inspection of the mill it was found that the slop-water from the washing
bowl in which the Van mohair and other wools are washed at a temperature of about
120° F., was first rum, as is usual, into a settling tank, slightly acidulated there with
sulphuric acid so as to facilitate the separation of the grease which it contains;
and then, this separation complete, the liquid was allowed to flow into the village drain,
and thence on to two grass fields, over which, with the sewage of the village, it was
distributed by irrigation channels. Now at the end of May a ramour was heard that
one of a number of cows pastured on these sewage fields had died suddenly ; but two
or three days had then elapsed, and nothing definite could be ascertained beyond the
fact that a rough examination of the carcase had been made, and blood had been found
extravasated in the intestines; but it was sufficient to cause a sharp outlook to be kept
on the remaining sheep and ecattle pastured in the fields in question. Other deaths
amongst these cattle subsequently occurred, and Mr. Roberts, the Medical Officer of
Health for Keighley, who investigated the circumstances for me in my absence, reports

as follows :
¥ Iistory of the Cows on Mr. Dunlop’s Form at the Grange, Bingley.

The cow-herd told me that about the 1st of Muy 1880 he had 12 cows, and that he divided them into three
Iots, A, B, and C.

A. lot consisted of five cows, which were placed on the sewnge ground.

B. lot consisted of fonr cows.

. Jot eonsisted of three cows,

15, and C. lois were not then ]:l]alwﬂ on the sewage gronmd.

One cow of A. Lot died on the 27th of May (cow refermed to in text above).

The other four of A. lot were removed from the sewsge growml. OF these four, three were ailing, but
recovered withont having any medicine.  One passed blood from the womb.

After a fortnizht, these remaining four of A. Jot and all B, lot were mixed togetlier.

These eight were plieed on the sewnge ground for a halbday cach duy.

Cin Wednesday, 30t June 1580, the cow of A. lot which had not been previonsly il died suddenly.

After this died, on the same day, the remaining seven were taken altogether from the sewnge pround.

On Sunday, 4th July; one of B. lot died swldenly.

During the time that these cows were on the sewage ground, two of the sheep, which pastured on the
gewage ground were found dead, but there was not any careful post-mortem made,

Some of the remaining cows were ailing, but up to the time of writing this report none had died.

First Death, Cow, A. Lot.—This beast wag a Seoteh heifer and died on the 27th of Moy,

The cow-herd first noticed that the henst would not take its food, that it slavered ot its mouth, and had
difficulty of breathing, Lt appeared dull, aud Leavy with its eyes.
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A voterinary surgeon was sent for, but it died before he arrived.
There was no careful post-mortem made, but I was told that there was a large quantity of blood in he

howela.
Second Death, Cow, A, Lot —~The cow-herd told me that on Tuesday, 29th June, this cow took its cake

wite well along with the other beasts in the morning.
2 Abgut 3 p.mFl:m anw hor and noticed that she was lying down and leoked dull and heavy.

Mr. Horner, veterinary surgeon of Keighley, saw her about 10 o'elock.
She was standing up, lmk;llmsunlz and fecble, was breathing quickly, snd stavered st the mouth, Did not

appear to suffer any puin, . A y
They would not have taken any notice of her if the sther cow hsd not died so audde-:e'l‘{,

Cow died on Wednesday about 14 hours afier the first symptoms of illness were noticed.

Third Death, Cow, B. Lot.—This cow was first noticed to be ill on Sunday, 4th July, about G o’d.ack in the:
m-c;;;ngrmm not take her food, was dull and heavy nnd breathed badly,  She died abont 11 oclock.™

In the case of the two last cows a post-mortem examination at which Mr. Roberts
and Dr. Bell, of Bradford, were kindly present, was made. The usual patho-
logical appearances after death from anthrax were observed—hmemorrhagic extravasa-
tions, more or less extensive, in various organs, in the muscular substance of the heart,
beneath the endocardium, in the lungs (which but for small infarets appeared healthy)
into the substance of various muscles, and into the cavity of the intestine. The spleen
was in both cases enlarged to about twice its normal size and softened ; the blood was
entirely fluid, and there was some fluid exudation into the large serous cavities. In the
gecond case the alimentary eanal was opened throughout, but although a large quantity
of blood was found within it, and there were spots of ecchymosis on the mucous
membrane, no pustule or carbuncle was discovered. Specimens of the blood and fluids
of these animals were sent to Dr. Greenfield, were found to contain the bacillus
anthracis, and were used suceessfully for inoeulation of other animals. (Appendix, p. 42.)

This disease amongst the eattle, in short, was demonstrated to be identieal with that
amongst the woolsorters, and it seems certain that the infection was obtained from the
same source. No animals were aflfected but those pastured on the fields over which
the sud-water and sewage were distributed; and as regards these no suspicion of
external source of infection could be, on the most eareful mauiry both by Mr., Roberts
and myself, discovered. It must be said, however, that deaths amongst sheep, as to
which no precise information was obtainable, had on previous oeccasions occurred
on these fields; and the cireumstance may, it is possible, suggest the suspicion that
the pasturage itself, apart from the sewage, was infecied. There are four fields,
and only the two on which the sewage ran were implicated in this outbreak; animals
pastured on these—animals, indeed, that had been seen to drink the sewage waters,
suffered, and no others; and again, it was only since the irrigation by sud-water and
sewage had been carried out that the above-mentioned deaths among sheep had
oceurred. On the whole I think the possibility I have suggested may be considered
remote. The question still remains whether any other vehicle but the sud-water
from the mills could have conveyed the infection to the fields; and to answer this the
circumstances of the sewage distribution must be more closely considered. The
fields stand upon an elevation, * saddled-backed " in form, sloping on either side to a
brook ; and consequently are not naturally the draivage receptacle of any part. The
village and the mills in gquestion, however, stand, although on the other side of one of
the brooks, at a greater elevation, so that their drainage may be conveyed by gravi-
tation, the intervening hollow being erossed by ivon pipes, to the lesser elevation of the
sewage fields. This is the method of sewage disposal adopted by the local anthority,
and the fields consequently receive, besides the natural rainfall, the matter discharged
by the public sewer, and this only. 1t is with this only, therefore, that we have
to deal.

The village consists of some 200 houses or cottages, and the one worsted Factory.
The latter 3imhm'gc:e, into the public sewer, besides the effluent from the soap or
getiling tanks previously referred to, the surface water of the mill-yard. Upon this
yard, it has been noticed, the suspected Van mohair had, a short time before the ont-
break amongst the cattle, been spread out that the wind might blow over it; upon it
also the dust and refuse from the sorting is habitually deposited. The mill is situated
towards the hollow, near to the sewage fields, so that its drainage would not probably
always be intimately, or for long, mixed with the sewage of the village, before it
reached the irrigation channels; moreover, less than half of the village houses dramn
into the public sewer, and the drains of one half of these were not in working
order. At the time, indeed, I was told that practieally no sewage was running on
to the fields (certainly none was so conveyed from houses in which eases of the disease
oecurred in man), but only surface water, and the liquid refuse from the mills; and my
own observations tended to corroborate this statement, for the liquid in the tanks into
which the sewer first empties itself, and which are placed at the summit of the sewage
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fields, and the liquid likewise in the irrigation trenches, both looked and smelt like mill
refuse, whilst the odour of ordinar sewage was Ent.ir{-l}r absent.

It may be tgken, then, that wool-washings, unchanged by decomposition, were upon
these fields; the animals had been seen to drink of this liquid, and they suffered as
deseribed.

On the 27th of July a sheep died suddenly on the sewage field; and again another
a little later. Examination of the carcase of the first by Mr. Roberts revealed similar

wst-mortem appearances ; the bacillus was found abundantly in the fluids, and inocu-

[ntiun of other animals by Dr. Greenfield produced positive results (Appendix A). At
this time, owing to the stoppage of the mills, no sud-water from the latter had been run
upon the fields for more than three weeks; but refuse still remamed deposited in the
mill-yard, and short hairs, &e., from the wool, were still to be seen in the irrigation
trenches.®

The Van mohair that I have been referring to was of several consignments. As
regards that used at Messrs. Mitchell and Shepherd's and at Messrs. Watmuff’s milla,
an attempt was made to trace it to its exact source: but it had come from so many
different merchants, and in Constantinople some of it had changed hands so frequently,
that the task was abandoned as holmlusrs. Probably, too, all the information needful
was gained. It all came from the Van district, and the very large bulk of it, perhaps
all of it, was of one clipping, i, of one year's growth, that of 1879, ere 18
evidence that the woolsorters in Constantinople, who had the handling of this material
there, suffered in like manner to the English sorters (Appendix D, 2.) ; and, further,
that a disease named in Turkey * Dallack,” which is almost certainly anthrax, exists
amongst the goats from which this wool or hair is derived.

So far as this Van mohair is comcerned, therefore, the evidence as to its being a
medium for the conveyance of anthrax infection to man may be gaid to be complete.
Although the direct experimental infection of animals from the material has not yet
been accomplished, owing probably to the difficulties with which the experiment is
surrounded.

The above cases are those that can be traced with a great degree of probability to Van
mohair (see also Cases 25 and 28); others oceurred in which the cireumstances of the
sufferers’ ocenpation forbid an opinion as to which particular wool was the infective
medium, The following are instances: ;

(Case 20,) T. C., aged 71, was employed in Messrs. Mitchell Brothers’
factory as a * washer.” It was his duty to wash all sorts of wools, amonget
others Van mohair (the latter directly it left the bales, for here this materal
is washed, or rather steeped, before being sorted). On Saturday, the 15th of
May 1880, he left work in his usual health, and went that afternoon on a
holiday exeursion to Kidderminster, He complained on Monday, whilst still in
Kidderminster, of feeling unwell, and again on Tuesday of pains in chest and
abdomen, and cold; when he reached home on the Wednesday evening he
was prostrate, looked blue, had been purged in the carriage, and was in a g-:*.-ld
perspiration. He passed a most restless night, and when seen by a mediacl
man the following morning he was breathing with great difficulty, rales were
heard over the entive thorax, and bronchitis was diagnosed. He died, however,
carly the following morning (Friday), and the autopsy and microscopical
examination of the blood (Case 20, Appendix) revealed the nature of the
disease. t

(Case 21.) W. O, a comber, aged 63, worked in the same factory as the
above, but in the combing room, and had nothing to do with the sorting of
woolg, but only with their manipulation after they had been exposed to the
seouring necessary for their manufacture into yarn; he might, however, have
Fr_me of his own accord into the sorting room, which was near his work. A

ittle pimple on the lower lip had been noticed on Saturday morning,
August 25th ; and that evening he was complaining. Next day the lip was
much swollen, but he said it was * not so painful as it looked.” In the after-
noon he vomited. He passed o restless night, and on Monday remained in bed,
complaining much of pain in the side, chilliness, and depression. Another

® At another will, ot Buttershaw, an elaborate process of filiration of 1his waste liquid, through o series of
bricked tanke filled with saw-dust, was found in operation ; and 1 learned on inguiry that Ehj!i Uiﬂhﬂd_ﬂr ']'-'-'iliﬂg
with it had been adopted some years befure, when the mill-owner had to pay compensation to a neighbouring
farmer for the loss by the latter of eattle supposed to have died through drinking the liguid. y :

f His wife stated that he had soffered from a similar, alihough much less severe, attack, ot Christmas tima
preceding ; his dlluess commencing on Christmas Day. His eccupation then was the ssme,
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restless night, a continuance of the symptoms, with oppression: of breathing,
and a more alarming appearance of the pustule, which was now gettin
black, induced his daughter, on the following evening to obtain mel’]ic:ﬁ
aid. On Wednesday he was better; slept in the morning, had a fair day,
and passed a good night. On Thursday he seemed much better; and the
doetor, who saw him in the morning, was able to give a favourable prognosis.
About 5 o'clock that evening he said he felt * getting worse,” and went to
bed, for he had been up and down stairs all day. A little later a * great
“ change came over him;" he pot excited, his breathing became oppressed.
“ he could scarcely get a bit of breath,” his extremities grew cold. About
10 o'elock he became violently delirious, and at 4 a.m. unconscious, with
laboured breathing. He never regained comsciousness, and died at 2 p.m.
The pimple had meanwhile developed into a typical malignant pustule. (Dr.
MeKenzie's elinical notes in Appendix.)

At the time that T. C. (Case 20), the washer, was ill, there was evidence that
certain of the wools other than Van, used in this factory, were infected.

(Case 22.) Moulson C. died on the 27th of May from the internal form of
the disease, associated with secondary inflammatory processes (elinieal record.
contributed by Dr. McKenzie, and notez on autopgy in Appendix). He
first felt poorly on Whit Tuesday (May 18th), when one eyelid and cheek
were noticed to be swollen (*pufly and shiney™). He tried to resume
work on the following day (after the holidays) but could not, and returned
before breakfast time. He had been engaged for six months prior to his
illness exclusively in sorting Cape mohair,®

(Case 23.) A. C., brother of the above, and a woolsorter in the same factory,
but living in another house and under different home conditions, left his
work on énturl:lﬂj. May 15th. On Sunday he complained of chilliness, head-
ache, and nausen, and he subsequently suffered from a sense of oppression of
the chest, and diffieulty of breathing. He was very restless, and at nights
there was a tendency to delivinm. He was convaleseing, but (:muplninin‘_)g of
great weakness, and had not returned to work when I saw him on the 25th
of the month. He had been working exclusively on * average ™ Turkey mohair.

These cases have led me to speak of Cape mohair and Angora or Turkey mohair.
as a source of infection. The two wools, as I have stated in dealing with the occupa-
tion, are from the same breed of goat, only in one case the animal is acclimatized to
South Africa. The case of Moulson C. is the only one that has ccewrred recently to
which “Cape”™ can with any degree of certainty be said to have been the source of
mischief ; the evidence with regard to the other, although in many of the following
cases incomplete, is less scanty.

(Casze 24.) 8. F., aged 45, was sorting in the same factory (Messrs. Mitchell
Brothers) average mohair. He left at the usual hour on Saturday, Janu-
ary 17, 1880, and not fesling well that night and on Sunday was thought to
have a cold and remained in bed. On Monday he felt better and went to.
work, but came home in the afternoon shivering, and complaining of pain in
the chest, and of some difficulty of breathing. About 8 p.n. on Tuesday
he became worse, * kept on falling asleep.” and at 10 o'clock a doctor saw
him; he died at 6 o'clock the following morning, having been unconscious.

o ———— = — — —_ x = cm—— — —

* Another man (W, 1.} who wns sorting this Cape mohair at the same factory, but in o dilféront room, anid
whir was feeling very unwell from the effects, ns he believed, of his ocenpation at the time of Moolson '
denth, writes me as follows: % My symptoms were headache o times, aching Timhe, crampe in my fngers,
“ tlanglas, and enlves (often had to _jtlllll: oub of bed ot nizhos with eramps i my legsy, very sore ol raw nosteils,
“ breathing throogh the nostrils bot amd painful, o dall aching pain aerosa (he eves, brembing sometimes quick
“opnd difficalt, the least exertion thoroughly exhavsting me.  Alier mesls heavy anl very sleepy. Mo sound
 sleep ot night, vomiting oceasionally after meals, and first thing in the morning. 1 was obliged through
¢ pircumstances to stick to my work as long as 1 possildy could, did not stay away more than w day and half
“ i day ot o time, tll obliged to lenve it 3

= Apgain one is reminded, by the nomerons bistories of this kind obtainable ':“r[l:n apparently azsocinted oo
with fntal attacks in others), of the so-ealled “ melorial cachexin” of malaricus wgions, Boebi, for example,
says that o high degree of stmospherie moisture in o malarions distriet that will produce atscke of fever in
susceptilde individuals, lends te an fedeseribabife wnress, fessitnde, and museufar dedifity in many sirong raliuet
men.  All the other ehronie spmploms, (oo, complained of by the woalsorters, dizeiness, dizpesition to vomit,
headache, dry and sore nostrils and mouth, oppression of chest and hueried respimtions, porspirations, wirh an
apparent periodicity and similar sequence of these symptoms, nnd an oceasional appearauce of petechie upon
the skin, ave nll found in this malarial eachexia (or as it i termed by the populacs in eerain piits of Hollnnd
“hinnen doorts,” or inward fevery.  There is obeiously an azalogons constitutional disturbance.

0} 2590, D
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with laboured breathing, from 11 o'clock on the preceding night. - His death
was certified as due to * woolsorters diseage,*®

(Case 25.) J. W. 8., aged 20, was a sorter in this factory, and had been
employed for some time on average mohair, but it was his duty also to assist
in sweeping the sorting rooms, and he had, too, been engaged in brushing
bags in which Van mohair had been packed. He left work on Saturday,
September 4th; complained of being poorly that evening, and on the
following evening Mr. Tordofl, of Bradford, was sent for. The patient died
on the 13th. The clinical record which Mr. Tordoff contributes, and the
notes on the autopsy, which he kindly permitted me to conduct, are in the
Appendix (page 43). The case was one of the two (Case 22 being the other)
that terminated fatally after the seventh day, with the supervention upon the
infection of secondary inflammatory processes. Seven months before, in
February, Mr. Tordoff had ﬂt-l'-ﬂl'lﬂi.‘li‘ this lad for what he considered to be
an attack of the same disease; the symptoms being of the same type, but
of less severity. He was then confined to bed only three days, and was away
from work three weeks.

(Case 26.) J. H. (aged 36) was working until Monday, August 30th, at the
next sorting board to J. W, 8. (the ]:mmﬁing caze), and on the same material,
but was then removed to Cape mohair. He had that morning, however
(August 30th), complained of headachie, dizziness, aching of limbs, and lan-
ruor; and these symptoms continued until Sunday, September the 12th, when
Eu took to bed. Mr. Tordoff has kindly supplied me with a elinical history
from this time (Appendix, Case 26). Through his courtesy also, I saw the
case myself two or three times, and agreed with him in regarding it as one
probably of the undeveloped and more chronie form of the disease.

Two other men (William Spencer and Spencer Ackroyd) were off work
from this mill at this time, suffering from similar symptoms. One was
working at the next board but one to J. W. 8. (Case 26), on * average,” the
other at the next board to J. H. (Case 27) on * Cape.” They were last seen
at work on Baturday, September the 11th.7

The following series of cases is significant in the light of the evidence we possess of
ahortive attacks. The men referred to were all sorters at Messrs. Lund and Son’s
Mills, Keighley, working in one room on average mohair :

(Cases 27.) (0.) J. K. went home on Monday, April 19th, feeling unwell,
complainea of * chilliness, pain in chest and arms, and sore throat.” The
medical assistant who attended him thought he had dyspepsia; he was in
bed only three days, and off work a month.

(b) T. 8. left work on May 12th, suffered from nausea, abdominal pain,
and general malaise. Returned to work on the 24th of the month.

(e.) E. G., W. P., and J. H. all left work on Saturday, May 15th, with the
Whitsuntide holidays before them. The first on the fullnwin% day suffered
from chilliness, hamalnuhu, paing in limbs, and loss of appetite. He was away
from work about ten days. :

The second, W. P., suffered from similar symptoms, he vomited on Saturday,
shivered, had headache, pains in limbs and oppression of breathing. The
symptoms at first were such as to lead Dr. Dobie, who attended him, to think
of typhoid fever; the temperature, however, fell to normal during the second
weei; it had ranged between 99° and 101° F., and the pulse had sometimes
reached hut never exceeded 100. Through Dr. Dobie’s courtesy I saw the
patient myself on the 24th of the month. He then presented much the
appearance of a man convalescing from typhoid fever. The temperature had
fallen to (evening) 99°-0 F. He was suffering from weakness, but there were
no definite objective symptoms. Mieroscopical examination of the blood at

¢ Dir. Hamilton, who saw him, says he found him very drowsy with a small hard and very rapid pulse,
pupils contracted, and body perspiring freely.  An hour before death (when he wos seen by Dr. Bell also) the
surfnce temperature was higher, and the rectal temp. lower than normal. 3 i

t T had not an opportunity of inquiring fully into Spencer Ackroyd’s case.  The other man first felt il on
she Saturday night of his leaving work, with headache, shivering, sensation of “burning in the chest,” and
restlessness. He was better the next day, but the symptoms returned the f-nllqtnn night; and again ak
intervals during the next week, so that be did not go to work. These very indefivite cuses are not, of
conrse, included in my summaries,
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that time pgave negative results. Convalescence, I heard, was gradually
established.

(Case 28.) Peculiar interest attaches to the third case, that of J. H., for this
man suffered from a fatal attack of the discase three months later; a somewhat
more distinet set of symptoms, too, in this first attack were evoked. He was
a powerful healthy man, aged 39, always steady and now a total abstainer.
He left work, as stated, on Saturday (May 12). That evening he was poorly,
and the next day, in addition to the general symptoms of malaise, there
was dizturbance of vision—transitory optical illusions (whilst there appeared
no mental derangement), and a blurring of objects in the field of vision;
there seemed also some deficiency of the power of deglutition, and a “ lump
in the throat” was complaimed of. These symptoms, especially the optical
illusions (he saw imaginary objects in the room, but was readily persuaded
they were not there), considerably alarmed his wife, but he refused to allow
her to obtain medical assistance ; the symptoms passed off, and he resumed
work when the mill re-opened on the following Wednesday.

At this time he was working om average Turkey mohair (he had been so
employed gince the 20th of March) and he continued sorting this material,
apparently, after recovering from this attack, in good health, until the 24th
of July. Then he commenced to sort Van mohair, of the same brand as
was used in Messrs. Mitchell's and Shepherd’s and Messrs. Watmuff's mills,
when their sorters suffered. Only two men besides himself sorted this
material, usually only one, and of this one I shall presently have to speak.
From the time he commenced this work, until he left it before his fatal
illness, he always, his wife says, when he ﬁ]imwﬂ the bales (he would often
open three or four at a time so that the wool might get a preliminary airing,
and he would sort on average nearly a bale and a half a day) come home
complaining of headache, and sometimes of dizziness and oppression of the
chest ; this would consequently bappen every two or three days. On Friduy.
the 27th of August, he opened Lls last ﬁnlﬂ; and on the following day
(Saturday) worked up to pay-time (11 a.m.). At home that morning he
complained of lassitude; but later in the day seemed well and hearty. He
passed a restless night, however, and next morning remuined in bed. uring
the day at intervals his breathing was hurried, and he complained of tightness
on the chest, and once he vomited; he perspired, too, copiously ; he was
however quite cheerful and said he hmﬁ no pain. In the afternoon in
attempiing to rise he seemed to faint ; but he still would not permit a doctor
to be sent for, and seemed better in the evening. All night he was most
restless, complained of a sense of oppression; his breathing was rapid and
at times apparently difficult. Still in the morning he was easier, and,
as his wife afterwards imagined, was getting up to go to work; but in
attempting this he fell across the bed in’ another fainting fit, and medical aid
was then sought. Mr. Chaffers, found him at 9 a.m. in a state of approaching
agphyxia. He died at 2 pm. Clinical notes, with notes of the post-mort=m
examination, experimental inoculations, &e., are in the Appendix, p. 39.

(Case 20.) F. N. worked with the above, at the next sorting board and on
the same Van mohair (he was usually the only other one z0 employed). For
some days he kad been complaining of nausea, dizziness, languor, and pains
in the limbs, and * little round blue spots™ had appeared on his arms and
legs; he had to leave work in consequence of the malaise on Aungust 27h,
the day before J. H. left work, but returned on the 30th. When I saw him
on September the 18th, he showed me several petechial spots, in various
stages of absorption, on hiz arms,

The Black Dyke Mills, at Queensbury, are large well-conducted mills, where
pleanliness and ventilation and the comfort of the workmen are much regarded. The
number of sorters and packers employed is mow about 140 or 150; and nearly all
kinds and classes of woolg are used. At the time now under consideration, five sorters
were employed on “average mobair locks,” an inferior class of Turkish (Angora)
mohair, consisting in great Eﬂl‘t- of “pleces™ (in contradistinction of whole flecces),
 cuttings,” and * beards.” But these * locks ™ were not all of the same consignment,
or from one consignee, although from the same district, and probably of the same
vear's clipping. One lot was regarded as inferior, and consequently washed (passed
through one “sud” at a temperature of 120° F.), before being put into the sorter's
hands. Three men were engaged on this lot, and two on the other. The following is
the history at this time:—
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(Case 30.) J. G., aged 48, was engaged for six weeks exclusively in
sorting the irashed mobair Jocks; he might have been in other parts of the
factory, and was indeed noticed in the alpaca sorting room a few days before
his illness ; other sorts of wool, too, in ]I)J?rhza, were stored in his own work-
room. On Saturday, July 17, he was out in a drenching rain, and on Sunday
he complained of chilliness and thonght he had a cold. ntla continued working
until Thursday the 2Znd, complaining oceasionally of soreness of the limbs
and chilliness; and on the day named he came home from work at dinner
time, and saying he would have a * good sweat,” went to bed and drank a
quantity of * balm-tea.” At night he was very restless, and the breathing
rapid and oppressed, he was in.a cold perspiration, his lips looked blue, his feet
were cold, and he seemed prostrate.  In the morning Dr. White saw him, The
patient was conscious, perspiring profusely, face flughed, breathing oppressed,
vespirations 30 per minuie, riles audible over thorax, pulse rapid and weak,
axillary temperature 102°:5 F. He died, eyanotie, two hours later, at noon.
The notes on the autopsy, which I was permitted to conduct, are in the
Appendix (page 39). Miecroscopical examination showed unequivocally the
abundant presence of the bacillus anthracis; while inoculation gave positive
results. (Appendix.)

At this time I left the district, but immediately afterwards another death amongst
these five lock-sorters oceurred. The eircumstances of the attack were as follows :—

(Case 31.) 5. F. was one of two men employed in sorting the wninashed
locks. He left work on Saturday, July 24th, not having complained hefore
that date at home, but at work, having said at times that he felt tired and
dizzy. On the Sunday evening he was complaining of malaize, and pains
in the chest. He passed a restless night, remained in bed the next day
(Monday), during which the cough and oppression of breathing and pain in
the chest increased, and vomiting commenced. In the evening medieal
assistance was obtained, but he died on Wednesday morning at 6 o'clock.
The eclinieal and post-mortem notes, by Dr. Britton, health officer, are in
the Appendix. DBaeilli were found by Dr. Bell in the blood taken at the
autopsy (29 hours after death), but not in the specimen taken during life,
nor in the one taken immediately after death.

The only other man who sorted these unwashed locks at this time, and who worked
at the next board to the above, was gick. Dr. Britton reports as follows: * There was
* a third alleged ecase. L. G. (history), worked in hayfield en Sunday (July 25);
* drank cold beer ; symptoms, foul tongue, pain in bowels, vomiting, and diarrheea ;
* well in three days.” Il[-lJ was away from work three weeks, *

1 now only have to speak of cases that would seem to have arisen t.hmugh the
handling of alpaca, camel-hair, and Persian wool. As to the first, although many
h‘l.'ll-ﬂli.ﬂmlltitutui] cases in earlier times are on record (indeed it was amongst the
zorters of this material that the dizease first attracted attention) the cases in recent
months are few and not umequivocal. The circumstances of the following were
investigated by Mr. Harris Butterfield, health officer for Bradfoerd, who reports as
follows :—

(Case 32.) “Wm. Y., 43 years. Wool-sorter at Messrs. Sugden and
“ Briggs for four years, employed on alpaca. A year ago had ¢ inflammation
“ of lungs,’ since then his lilt}ﬂft-ll has been very indifferent. On Friday, June
“ 11th, 1580, he was pretty well, enjoyed his meals, and went in the evening to
“ Horton Park. When he came home he complained of feeling very cold, but
“ did not shiver, eat a good supper, slept well at night, and went to work as
 psual, He did not, however, gat his brealfast which he had taken with him to
“ the sorting-room. He came home at mid-day (usual hour of leaving work
“ on Saturday) feeling sickly, and could not eat his dinner. He had some
“ tea and went to Schallmoor cemetery, the weather being very warm, and
“ planted some flowers ; came home about 5 E:,m. sweating and very thirsty.
* After his tea, which he enjoyed, he went to the market, returning at 9 p.m.,
“ eomplaining of feeling very poorly. He took some salts, which did not
“ pperate until the following evening (Sunday). He did not sleep, and vomited
“ all he took on Sunday except some *hajlm tea.” On Monday he had a
“ gough and pain in the chest, which becoming worse Mr. Fawcett was sent

* Anoiher of those eases which, considered alone, show nothing ; but which, in the light of their fiequent,
almoat constant eocurrence in connexion with uoequivocal cases, scem (0 me (9 Mean mWuch.
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“ for, who diagnosed double pneumonia and bronehitis. On Tuesday diarrheea
“ get in, which eontinued to his death at midnight on Friday. His coun-
“ tenance was not dusky, and he seemed to die rather from exhaustion than
asphyxia, When I saw the body 12 hours after death there was no altera-
“ tion in the appearance of lis countenance, nor was there any discharge from
“ the nostrils or mouth. There was livid discoloration on the side of neck,
and upper part of thorax; serotum and penis much discoloured. There
were violet patches on the thighs. Nothing would induce the relatives to
“ permit a post-mortem, and the coroner being out of town, an order from
Eim could not be obtained.” _

(Case 33.) Another man, J. B., aged 21, working at this factory on the
same alpaca, left work on the Saturday previous (June 5th) at the usnal
hour, and was afterwards ill from what Dr. Whalley, who attended him,
regarded as a mild attack of sorters’ disease. The symptoms were headache,
sore throat, restlessness, profuse perspirations, depression, muscular :lﬂb111t.:,-.
and cramps. The patient was never confined to bed, but was off-work six
weeks.

The following case was also investigated by Mr, Butterfield :—

(Case 34.) “ Wm. B., 35 years employed as a wool sorter at Messrs, Foster,
of Queensbury, for the past 10 months has been sorting alpaca. After a few
days ailing, with loss of appetite and zense of debility, he was seized on
June Sth, 15880, with burning pain in stomach and chest, and vomited
contents of stomach mixed with ‘slime of a dirty stringey nature.
(He had a week previonsly had diarrhea and vnmil;ingﬁ He had
‘shudderings and heats,” with feeling of nausea. He was insengible two days
“ and nights, and had convulsions. Had never had fits before. After
* a good purgation with medicine he was better, and has continued to
improve ever since. Since he commenced to improve he has had copious

erspirations. Af piesend (June 16th) his pulse is 88 and respiration 24.

¢ 18 lying, dressed, on the sofa. Countenance slightly flushed and more
dusky than usual; three pustules resembling acne on forehead. Tongue
clean and moist, no headache, but feels giddy when he rises.  Sleeps well.
There is much cough, and he expectorates mucus streaked with blood.
Deep inspirations causes pain at base of right lung. Resonance fairly good
“ all over chest. There is coarse crepitus at base of right lung. Attended
“ by Mr. Jackson, of Clayton.”

Two men, Fergus Suteliffe and Henry Jowitt, employed by this firm in sorting
alpaca, died from what was believed by their fellow workmen to be * woolsorters
disease,” the one in October the other in December, 1879, Detailed particulars of
their attacks, however, were not obtained.

The following can be traced with most probability to the manipulation of camel-
hair :(—
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(Case 35.) Jacob B., aged 36, a wool buyer, had, it appeared on very
careful inquiry, not come in contact with foreign wool, exeept on one oceasion.
for months, This was on the 20th of May, 1850, when he examined an
inferior consignment of camel-hair, and bronght a sample of the damaged
material to show his employer. He did not complain afterwards at his work ;
but had complained at home since about this date of unaceustomed weariness
and fatigue. On Saturday the 29th he left his work at the usnal hour for the
lagt time. On Sunday severe symptoms manifested themselves ; but the case
was looked upon az one of fever, and was not reported to me until after death
on the following Friday. The autopsy, and the microscopical examination,
and subsequently the suceessful moeculation by Dr. Greenfield of animals,
demonstrated the nature of the diseaze. (Notes of case, autopsy, &e.
in Appendizx.)

Two men were engaged in gorting the camel-hair that I have sugrested mas
have infected Jacob B. One of these, Benjamin H., the one who sorted the
greater part of it, suffered whilst so engaged from what may have heen a
rudimentary attack, with headache, dizziness, and lassitude, and had to change
his employment. ;

(Case 36.) William F., aged 29, had been sorting camel-hair, at Messrs.
Seriveners and Dawson’s factory, for the last six months. On Saturday, April
17, he came home in his usual good health, and was out and about all that
and evening. Whilst in bed, about 3 o’clock on Sunday morning, he awoke.
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shivered violently, could not get warm, and afterwards commenced to vomit.
Dr. Lodge saw him on the following day, when he wae suffering from the
above symptoms and muscular spasms. * The next day,” Dr. Lodge writes,
* he had pulmonary eongestion, followed by hamoptysis, which continued
* four days. On the morning of the fifth he was cold, almost livid, At
* noon there was so far reaction that his pulse was 130, and temperature
* 103-5" F., respirations 36; at 10 p.m. pulse 130, temperature 102-9°,
* vespiration 60; profuse and feetid perspirations.” Dr, Lodge thought he
would see what effect a small bleeding had on the pulmonary congestion.
“ I bled to the extent of two ounces; and I have.” he says, “ in my time bled
* hundreds of people, but never saw blood like this, it was not merely dark
“ and opague, but strangely fluid; seemed to have lost something of its
* plastic character. . . . The respirations immediately fell to 48. Kight
* days from the invasion of the disease there appeared upon the skin,
“ principally of the back, a herpetic eruption . . . From this time he con-
“ tinued to improve.” Staing, and a few small scales, the remains of this
eruption, still remained when I saw this man on May 19th.

The following constitutes the recent evidence against Persian wool :

(Case 37.) Miles M., aged 49, a very steady man, *neither drank nor
emoked ”; a foreman of sorters in Messrs. Sugden and Keighley's mills,
Keighley, where only English and Persian wools are used. He was quite well
on Sunday, March 7th, 1880, and on Monday at dinner time he seemed
particularly hearty. But at 4 o’clock he had to leave work through illness;
said his * back was stiff,” and that he felt cold; he seemed very depressed
on reaching home, and cried and sobbed. That night he was very restless, and
although he got up and moved about the houvse, the symptoms con-
tinned the following day. Towards evening he vomited, seemed prostrate,
and Dr. Dobie was called in. He says, *“The patient was complaining

“ of nausen and weakness; on the following day (10th) his breathing
“ became laboured; temperature, normal; pulse, weak; skin, pale and
“ moist. No dulness on any part of chest, but minute moist crepitation
“ generally audible. That evening got much worse ; the face became livid;
* and there were cold perspirations. The breathing became very laboured,
“ g0 as to suggest Ipnmlyais of respiratory muscles. At times shight frothy
* expectoration. He died the following morning. No p.m.”

(Case 3.) F. H., whose case is recorded on page 4, was a sorter of Persian
wool at the same factory, and was generally in the same room 5& very dusty
one, where a * willowing machine™ was at work), with Miles M., until the
latter's death. He left work for the last time on Saturday, May 1st, and
died on the 5th. He had only sorted Persian wool.

(Case 38.) G. P., aged 39, worked as a * packer” of Persian wool at
Messrs, Rowse & Co.'s mill, Bradford, where only English and Persian wools
are used. He had been engaged in this work six weeks prior to his death,
and for three weeks he had complained of malaise, having before that enjoyed
good health. On Saturday, May Sth, and on Sunday he was so complaining,
and on the last-named day he vomited frequently ; he, however, went to work
on Monday but had to give up during the luﬂrning, and went with difficulty
from his lodgings to his sister’s house the following day. The symptoms
here rapidly increased ; there was intense restlessness, constant vomiting,
coldness of extremities that could not be relieved, rapid and oppressed
breathing. cold sweats, and lividity of countenance. Medical assistance was
then obtained; but during the doctor's visit he secmed greatly to have
revived ; he died, however, with increase of the above symptoms, on Friday
afternoon ; decomposition speedily followed.

In the following ease the man was the subject of heart disease ; and as he died very
suddenly his medical attendant coneluded that his chronie malady was the causze of his
death. Dr. Bell, however, noticing that the corpse presented the appearances of early
decomposition and livid discolorations, noticed so often in blood peisonings, examined
the blood, and found baeilli identieal in appearance witn the baecillus anthracis; inoeu-
lation of a mouse, tov, resulted in the death of the animal, with the crowding up of the
spleen with the same organism. The case must, therefore, it is to be supposed, be
looked upon as one of this disease. The history is as follows : —

! (Case 39.) P. M., aged 40, was an overlooker in the combing department of
Messrs Bastow’s mills, where ne wool at all is sorted ; the wool that he would



31

come in contact with would all be scoured ready for its manufacture into
“ toppings.” Ten days before his fatal illness he had been engaged on this
washed Persian woal, suhsequentl{ to that on English wool. n Thursday,
September 9th, 1880, he was poorly, complained of a pain in his side, and
had a very restless night. On Friday at 1 o'clock he was obliged to leave
work in a cab, and at home had to be assisted to bed; he perspired very
freely that night, was restless, and seemed at times very depressed. On
Saturday he was better, and was downstairs, talking cheerfully with his
friends. At 6.30 that evening he, however, became suddenly unconseious,
and died in less than half an hour.®

(Case 40.) J. G., aged 30, was a sorter of Persian and Bokhara wools at
Megsrs. Feathers and Sons, Bradford. In June 1580 he suffered from a
typical malignant pustule on the arm, but the case throughout was un-
accompanied by any symptoms of general infection. Lymph taken by
Dr. Bell from the encireling vesicles of the pustule was used for inoeunlation
with positive resulta (Appendix, page 41).

This, with the few cases in the Appendix, coneludes the history of recent attacks. 1
find, however, that no instance of distinet relapse after the apparent termination of an
acute attack, an occurrence of which 1 have spoken, is included among them. Three
such cases, the nature of (he disease being declared at the time by the medical
attendants, were related to me as having occurred within the last two years,
although the records are unfortunately only from memory, and no post-mortem
examinations were made. One of these was the case of C. W., aged 60, who had been
working on inferior Turkey mohair. IHe was taken suddenly ill on Saturday night,
August 29, 1879, or Sunday morning, whilst in bed. Dr. Foster, who attemﬂ-d him,
and Dr. Bell, who saw him in consultation, agreed in looking upon the case as one of
woolsorters’ diseage, with the ordinary acute symptoms. He so far recovered as to be
able to come downstairs in four wecks time; and although feeling weak (he never
returned to work) was moving about, and the doetor had discontinued his visits.
Another attack in these circumstances (the severe symptoms again appearing on a
Saturday night) oeccurred ; and the patient died with the symptoms of the disease on
December Sth; the death being certified * Woolsorters’ disease, 3 months and 8 days.”

The following is reported as a case of relapse, but perhaps the history would rather
suggest secondary inflammatory or metastatic processes. Ineither case it is of interest.

(Case 41.) Joseph D., aged 25, a healthy man, had been working at Messrs,
Mitehell Brothers' on average mohair. e appeared quite well on Sunday,
February 9th, 1879, and dined with a friend that day. Next morning he felt
go poorly and weak that he left work and did not return. Prodromal
symptoms continued until Friday, when Mr. Tordoff was called in. He
found him suffering from the usual symptoms aseribéd to this disease, with
hmemoptysis, and afterwards hematemesis, and mild delirium at night. He
continued in this condition, with many exacerbations and remissions of the
gsymptoms for seven or eight days, when improvement apparently set in.
Jn é:mdnj and Mﬂndn;ﬁ, March 2nd and 3rd, the patient was downstairs, and
the doctor was discontinuing the frequency of his visits, the only symptoms
now being weakness and continued restless nights (and it was said by his
friends, and the statement Mr. Tordofl believed, that the ratient had searcely
slept for the whole three weeks). On Monday night this restlessness was
more marked, and on Tuesday morning ** he seemed not to be at all himself.”
His articulation was indistinet, he spoke slowly and hesitatingly. Towards
noon he became unconscious, and died apparently comatose soon afterwards.
The ears, neck, and chest showed dark purple discoloration within a guarter of
an hour of death.

A warehouseman at the same factory suffered at the same time from what
was regarded as a fatal attack of the sorters’ disease,

* One might suppose that the heart diseaze contributed to the rapidly fatal termination.
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III.—REMEDIAL MEASURES.

Certain measures, having for their object the protection of the woolsorters against
the disease, have been advocated; and the chief of these were embodied in a present-

£

ment recently made by a coroner’s jury that bad inquired into the cause of a woo 8

death. That presentment was as follows :—

% That in the opinion of the jory the sorting of Van mohair, Cape hair, Persian wools, and all dry Enastern
wools and lair is dangerous to life, except under effective precautions; and that they recommend thas the
f&]]ﬂwing prw'.ﬂ:l!ii-ll‘l b nl|u]'llNI —

{1y Before the bobe is opensd it be stecped in hot water, and remain in water not less than twelve hours ;
and in case the covering doses not 'I.'lr'u"l_'ln' admit the water, it be apeniad g0 as to admii the water.

“(2,) After the bale has been in waber the necessary time, the hair or wieol be placed in o sud of hot water,
washed, passed through rollers, and agnin washed in a fresh snd of hot water, partly dried, but sorted when
damp, and ns early ua possible after wishing : that the temperature of the hot water be 120 desrees at loast.

U4}y That the sorfing-room le well ventilated, ithe floor swept daily, the walls and ceiling swept onee
a month and ihoronghly eloansed, and the walls whitewashed every six months with lime mixed with carbolie
acid : no wonol, ar hoair, or ot her material be stored in the unrting-rwm ; no menls to be taken in the anrli.ng-

room, nor foed kept there,

#(5,) Thut proper provision be maile for sorters to wash in water near the sorting-room.

“ The jury do further recommend that if no sufficient legal authority exisis for euforeing proper regulations
connected with the sorting of wool or hair before referred to, statutory powers ought to bo obtained for the
purpose, applicable to the United Kingdom, with the objeet of placing the sorting of wools or hair under the
eontrol and inspection of the factory inspectors; and that a copy of this presentment and recommendation be
forwarded to the Local Government Board, al:o fo the Sanitary Commitiee of the Bradfond Town Council.'”

A Committee of the Bradford Town Couneil, that had been appointed to consider
the subject of this disease, coineided in these recommendations, and invited the manu-
facturers to apply them. The latter in their turn, after several meetings, adopted the
following resolutions :—

st That all Van mobair, camels-hoir, and Persian wool, and all domaged wools are noxions and must be

dealt with before sorting.
“ 3nd, That all average mohair, Cape hair, Peliton and alpaco are to b soried ns usual, { Damaged excepted).
% 3rd. That in dealing with * noxious wools ' before a bale is opened, it shall be steeped in hot or cold water
for a period of not less than 10 hours. In case the covering does not freely admit the water, it shall be

apened 5o as to do so.
it gih. That after the bale has been in the water the necessary time, the hair or wool shall be placed in & sod

of hot water and washed, then passed through rollers, partly dried aod sorted whilst still damp, as carly us
possible after washing, The heat of the water to be 100 to 120 degrees,

¢ Gth. That sorting-rooms alall be well ventilated 3 the Aoors swept daily ; the walls and eeilings SWept ance
in three months pud thoroughly cleavsed ; and the walls limewashed with lime mixed with carbolic acid onee

in feeliee months.
siGih, That wo bale wool ghall be stored in the sorting-room, and no wool, huir, or other material shall be

kept in the said room so as to interfore with the proper ventilution thereof.
i Tih, That mo menls shall be taken in the sorting-room, or food kept there.  Also that proper provision be

made for the sorters to wash in or near to the sorting-room.™

It will be seen that the chief difference between these resolutions is as to what is to
be regarded as * noxious "’ wools. The manufacturers wish to exclude Turkey and Cape
mohair and alpaca (more than 60 per cent. of the bulk of these dusty wools) from this
designation, whilst the other resolutions seek to imclude them all. That these wools
are occasionally infective, not perhaps so often as Van mohair, but still not infrequently,
cannot, | think, from the evidence already adduced, be gainsayed; they ‘may be and
sometimes are “ noxious " in the sense that term is used in the resolutions. But this
does not settle the question. The manufacturers say further that it is impracticable
to wash these wools before sorting; that by reason of the fineness of their fibre, and
of the many different qualities into which they are required to be sorted, the latter
process, after the whole bulk had been intermixed in the washing bowl, would become
practically impossible. That it would be a work of much greater time and difficulty,
no one, looking at this wool and at the sorting process, can doubt; and the sorters
themselves admit this, and hesitate to say that they would wish washing enforced in
respect of certain wools. The following are the resolutions they passed after
considering the masters’ views:—

“ That * inferior geey * (an inferior class of Turkey mohair) and all Cape hair, as well as those mentioned

by the smployers, are injurious, and ought to be washed belore sorling. .
“That Alpaca, Pelitan, and other dusty wools ought to be opened over a fan blast to remove the dost

befora sorting. ’ . A 8
“ That all demnged wools ought to be treated with chemical disinfectants or steeped in hot, not eold, water,

before the usual process of washing. >
“That o prevent disputes,  noxious ™ wools should be explicitly defined.
- That the process of disinfeetion must be thorongh, as dumagy hair often smells worse after washing than

before. b i .
“ That the foregoing treniment can only be considered as Pmui.unal and experimental ; for experience may

show it to be insutficient to destroy the source of the disease.”
With this last clause | must entirely coneur. Supposing it were found practicable to
wash all suspected wools, I must say f can see myself no sufficient ground for expecta-
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tion that this washing, in the way in which it is now effected as a first process before
the sorting, will be found a sufficient protective. If the washing meant the absolute
eleansing of every fibre, the case would be different, but this now it does not mean; the
process consists either of a mere Etuulpin . or this dombined with a very gingerly
agitation of the wool in a warm * sud.’ or it is naturally a prime object to prevent
the entangling and mixing of the hair; a sorter will even unroll a fleece carefully, te

revent the different qualities of hair which are found in one flecce in its different parts
rom being intermingled. To think of preserving the same distinetion between
different parts of the same fleece, the same unity of the fibres, so to speak, and at the
same time to subject the material to a thorough scouring process, seems to me futile,
In effect, the process, as I have said, resolves itself into one of mere steeping ; it may be
looked upon as analogous in its results to the ordinary steaming of the wool, another
measure advocated, Its effect is, that the material, as it comes to the sorter, 18 more
or less damp, and consequently in its manipulation less vigible dust arises; but the
impurities, it can be seen, are abundantly present.  In point of faet it is this “ laying of
the dust " that is looked upon as the protective factor; along with the dust it is hoped
that the contaginm will be allayed. But will our knowledge of the behaviour of
contagia in general justify such a hope? The general law that the lower fungi flourish
best in presence of :lhuutinnt- moisture would suggest in the first place the possibility,
even probability, that the immersion of the infeeted wool in water may serve to endow
the disease germs, in their hitherto dey state at a minimum of life, with more active
vitality : to determine indeed their growth and propagation, Then 2s to the meehanieal
guppression of the contagium, we are not in a position to deny that moist exhalations,
no visible dust being present, may be the bearers of minute solid particles; that
(under conditions not wholly understood) water given off’ from one and another wet
surface can carry with it such organisms as are here in question, and even larger
bodies ; and that it is through such conveyance of disease-producing particles that the
exhalations from sewers and marshes come to possess their injurious properties. For
these reasons, although I wish not to diseredit any measure that is still, it may be said,
on its trial, I think we must be prepared for the adoption of other courses than those
the manufacturers yet proposze to themselves.

If it be true that danger, in the first instance, lies in chief part, if not almost entirely,
amongst the = fallen fleeces,” as, if our views upon the pathology of the disease bo
correct 1t almost neeessarily follows, it would seem that a reasonable chance is offered
for a very important practieal division of these wools: one class, consisting of little
more on an average than 5 per cent. of the entire bulk, being the fallen flecces, which
may be infected; the remainder, which are full grown, and have been shorn in the
ordinary way from living animals, being probably free from that suspicion. These
“fallen fleeces,” as I have before explained, are easily recognised, are often found in
separate parcelsin the interior before they come into the dealers’ hands ; and, if mixed,
can easily be again separated by the initiated. This is the purport of the information
I have from Constantinople, and from those who are conversant with the trade there.
At present wools are tlix'ir]Cucl into classes in Constantinople; * fallen fleeces " might, |
am told, readily form an additional elass. If manufacturers were to combine together
to discourage their purchase in any other way; or if the Legislature would intervens
to prohibit, except when classed separately, their importation, such pressure, I am told,
would be brought to bear upon the native growers that these fallen fleeces would be
kept apart; or, were they mixed in the interior, they would be separated (of course at
gome risk to men so employed) in Constantinople. * Fallen fleeces ™ might then be
regarded as infected, and be dealt with accordingly.

In this there would probably be little difficulty or hardship. Constituting a small
and inferior class, the manufacturers wounld find little difficulty in having these fleeces
seoured thoroughly, or disinfected in other approved ways, before placing them in the
sorters’ hands. It is the enormous bulk of the material to be dealt with at the present
time that constitutes the great dificulty.

The course suggested would perhaps be preferable to a prohibition of the importation
of “fallen fleeces™; for the great bulk even of these are not, at least in ordinary
times, it must be remembered, from infected animals (the difference of course not
being demonstrable); and an endeavour to exclude them wholly from the country
would be more likely to lead to attempts at their surreptitious introduction.
To guard against this latter contingency, in any case, the mixing of small piecea
of wool along with whole fleeces, a practice that now often prevails, should be dis-
couraged in every possible way by the buyers here. In a word, full grown fleeces, shorn
in the ordinary way, should be sent over, without removal of * locks ” or clippings, intact,
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and would be recognized as probably innocent; * fallen” fleeces, and detached pieees
of wool, would be treated with suspicion az a class apart. Were such a elassification
preseribed by legislative enactment—that is to say, were it unlawful for the masters
knowingly to allow the sorting, without previous disinfection of such wools az I have
ineluded in the second of the above eategories, the readiness with which infringement
of the law would be detected by the sorters themselves would probably suffice to insure
ita observance.

Some importers are endeavouring to bring about a practice of washing the fleeces
abroad, as Englich sheep are washed at home; it is much to be desived that such efforts
will be successful.

As to measures of disinfection, I propose to speak only in general terms. Preecise
recommendations as to processes to be adopted, or as to the chemical agents to be
employed, could only be ventured upon in the light of more extended observations
than we now possess as to the effect of such agents upon the bacillus and its germs.
Hopes may, however, be entertained that this want will before long be supplied through
the labours of a local Medical Commission that is at present engaged in inguiring into
the subject.

Heat, either moist or dry, could not, it seems, be applied in sufficient degree without
materially injuring the wool and its spinning qualities ; at least, manufacturers
unanimonsly affirm that to subject the wool to water or air of a temperature much
bevond 140° or 150° F.and then only for a limited time, would have a decided]
injurions effect ; and the sorters do not deny that this has been found to be so. Sue
temperatures, it would appear, are decidedly insufficient for the destruction of
bacterial germs. Cold, on the other hand, would zeem to be valueless; a freezing, or
even lower temperature does not seem to impair for long the vitality of such a
contaginm. Certain chemieal disinfectants, applied in a liguid form, will at onge
suggest themselves ; solutions of sulphurous aecid, of chloride of lime, or chlorine water,
sulphate or chloride of zine, and of carbolic acid, &e., &e.; of all these—of their
act on upon the bacillus and its germs, and of the strength in which it is necessary to
apply them—more precise information is required ; as well as with regard to their effect
upon the wool in relation to the manufacturing processes (spinning, dyveing, and so0 on,)
which it has afterwards to undergo. It would appear not at all improbable, however,
with regard to thia latter consideration, that some disinfectant of the kind may be found,
the application of which to the wool may he a positive advantage in a manufacturing
point of view. It is suggested, for example, that the steeping of the wool in solutions
of sulphurous acid wonld facilitate its subsequent eleansing, and possibly improve its
spinning qualities, while it might well be expected that such freatment wounld assist
in protecting the wool from the ravages of moths, which now, I understand, when as
often happens the material after sorting has to be stored, are frequently so great
as to entail a considerable loss upon the manufacturer.

Gaseous disinfectants, principally sulphurons acid and the vapour of carbolic acid,
have been recommended. As to the former, a considerable quantity would probably
have to be used ; and as regards the latter, while recent experiments have thrown
great doubt on its ]Ilm'rer}i as a true disinfectant, in contradistinetion to its properties
is an antiseptic, in a liquid state, its value in a gaseous form is still more problematical ;
in fact, it must be taken, I think, as proved that, applied in this form, it may restrain
for a time the growth of low organisms and the development of their germs, but will
not destroy them. There is an obvious and, it seems to me, paramount difficulty, also,
in the application of disinfectants in this way:; fumigation can certainly only be
effective when the infeeted material is well opened out and exposed to the fumes.®

Certain other measures that may be termed palliative have, it will be seen, received
attention. Very important amongst these are the frequent cleansing and disinfecting
of the sorting-rooms; their free ventilation, and the restriction of their use to the
sorting operations. Hitherto it has been the practice to use the warchouse-rooms as
sorting-rooms ; and the consequence has been that the dust generated in the sorting
operation has accumulated on the bales and in the rooms (which did not admit under
such eircumstances of thorough cleanzing) for months and years. Now as this dust
may sometimes contain infectious matter, the condition described may be said
to be analogous to that of a fever-stricken room half filled with furniture, and
burdened with eurtains and hangings of a retentive material. It iz beginning to

* An apparatug hazs heen devizsed for blowing sulplurous acid, or air impregnated with earbolie acid, throngh
bules of wool, It consists of an iren cylinder, having an upright tube, spiked st the top, and perforated by
muny holes, in the ecentre.  Upon this spike the bale of wool i as it were impaled ; and then the vapour is
blown fiy steam power throngh the perforations in the tube, and so inte amd through the wool. 1t seems

most improbable that the wapour would be go diffused as to reach every part and fibre of the wool, in any
rossonable time,
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be recognised that here, where infectious material is occasionally dealt with, the
precautions should as nearly as possible approach to those observed in a fever ward
—no facilities for the lodgment of dust, serupulous cleanliness, and free ventilation.
It has been remarked that at eertain factories—those at Saltaire and Queensbury for
example—cages of this disease have been much less frequent since improvement has
been stituted in this direction ; and this is the experience too in other places, notably
amongst the hair factories in Philadelphia. It is to be hoped that the manufacturers
in general will soon act upon this better knowledge. Meanwhile, the subject is one
specially deserving the attention of those having the administration of the Factory
Acts.

My remarks (page 14) upon * Residual products” will serve to indicate other
necessary precautions, Dust thrown to the roof of the factory by the fan-blast should
not be left to be blown over the district, but intercepted by any one of several easily
applied contrivances that will at once suggest themselves. This dust, together with
tf&t colleeted in the rooms, should be burnt. The bags in which the wool has been
imported should be disinfected, not only before being sold, but before being brushed
by the sorters. Care is obviously necessary in the disposal of the wool washings.

It will be seen from the resolutions of the masters that they have very properly
determined to prohibit the eating of meals in the sorting or warehonse rooms, and
that they propose to provide proper lavatory accommodation for their men; in some
factories it is intended to provide dining-rooms for their use also.

It has long been the custom for sorters, in order to protect their persons and clothing
from dust, to wear long over-garments or gabardines at their work, and this is a very

roper practice. They should not, however, as many of them do, wear these garmenta
Eahmm ly to their homes ; nor should coats, as I have frequently seen them, be hung in
the sorting-room. All the precautions, in short, applicable in an infected room, now
generally known, should be observed down to the most minute detail.

I have quul:en in various parts of this report of the large amount of dust in the atino-
sphere of the sorting-room when the dry foreign wool is in hand, and of the consequent
mischief that may thus, apart from specific infection, acerne to the workmen. The
general recognition of this evil has led to the adoption in most factories of some mode
or other of diminishing the amount of dust, or of its effect upon the workmen. Thus
in gsome factories it is customary to change at intervals the material on which a man iz
working ; if he 1z found to :-mﬂal‘:r from one eclass of wool, he is put upon less dusty
material ; and this apparently with excellent effect, although, as I have shown, the chronie
symptoms relieved by the change are often not to be attributed ww the mere irritation
of dusty particles. Then, too, there are certain mechanical contrivances. One 1s that
of opening the bales and shaking the wool over a wire lattice sereen, through which »
current of air, maintained by a fan blast, is being drawn. Each man, the eustom is.
opens his own bale and shakes the wool by hand over the sereen; a primitive method,
and one that could perhaps be easily improved upon. Of course the amount of dust
removed is in proportion to the amount of shaking the wool veceives: perhaps 30 per
cent. of it is got rid of in this way, and if the fan blast be a good one, and the
machinery intelligently devised, a good deal of the dust will be drawn from the atmo-
sphere. ‘%hen, in two or three \\'Dt“%ﬂ. the hurdles over which the men sort the wool are
acted upon by a fan blast in a similar manner; but in practice it is found, it seemed to
me, that while there may be a good current of air at the board next to the fan, at
those further removed there is little or none. Still the idea is a good one, and witls
%reutel' attention to due proportions in original construetion, and more reganl to
detail, the appliance might be of much value.

Respirators, it is said, have been supplied to the men, but they will not wse them ;
and, remembering how soon they must get choked with the amount of dust in the
atmosphere, this is not to be wondered at. Could thiz objection to their use be
removed, efficient respirators might be expected to be of value.

Before coneluding this Report I would wish to express my obligation to the medieal
mentlemen and the manufacturers and others of the Bradford district for the assistance
that has been so freely and frankly afforded me. I am indebted for much information,
also, a8 to the mode of dealing with wools abroad (a subject of which I find little is
known at home) to Messrs. Binns and Gatherall, of Constantinople, and to Mr. Heury
Harrison, of Areguipa, Peru.

Jonx Spear.

L

E2



36

il‘l’[ I]I{,Eu :

A

CLINICAL NOTES, NOTES ON AUTOPSIES, OF MICROSCOPICAL EXAMINATION
AND OF PATHOLOGICAL EXPERIMENTS.

[The cases in which Dr. Greenfield earried out pathological experiments are those first recorded here. ]

“:_';1,.1': El"l for histor ¥a IJ{]_lTul "j‘jj |_.|;.|'|j|||‘] ot L 3y .tgﬂll. i ] died 215t I‘l‘lﬂ-"r' 1880, r‘.l.ut.'l.l]'l-‘“' 30 I'Ii:l'l,lIS -ﬂﬁ.l‘_"l'
death. I!:mh will ch-nlum wl.  Higor murttu fairly m: Lrlctﬂi but decomposition considerably advaneed.
Much dark di=colouration of skin { '|l'~']ru-l asis and ¢ 'l"I'IJIJ'-LH}. especially of back, arma, neck, and face, which
latter was also swollen. A frothy blood-stamed Huid iszued from mouth aml |m;_=t1'i]_='., Subeutaneous
cellular tissue of necl, arms, chest, and, in patches, in varions parts of the body and limbs, emphy-
gematous @ a crackling sensation E:em,; pn-dn-; el on pressure. The {*pidi-nni-t raigsed i blist 5 n
some of Lhr: more de '|s-"-l|.|:!|":||| parts, and m moving the body 18 11|.1..-u hed in large strips. Thorar.—Con-

siderable jelly-like cedema ol the melis 1stinal 1-||1|m'4.'l1'.£r tissue ; copious straw-coloured serous effusion
in pleural cavities ; hmu;, showing deep hypostatic [c:ullﬂhhml, and much general edema. The
mucons membrane of the trachea ang larger bronchi somewhat hyperemic, and containing some blood-
gtained frothy mueous ; the bropchial glands swollen and congestod,  The pericardium 1_1;11m|:;s about
% ozs. of reddish scrom. iis surface -111||m1||. anil lustrone. The heart flaccid, and Ml of dark c'hcn_',,-_
colowred fluid blood, the endocardivm being staimed w Ath its l:-::lrmrm:_ matter. The aldominal coatily
eontains a small quantity of Dlood-stained serous exwdation; the perttoneum injected. The gastric
mucous membrane softened and separated in parts from the muzcular coat (most marked at Iumlus
and pluhtl}lr pm.); small intestine in parts much congested, and containivg liguid fieces, but no bleod ;
mesenteric amd retro- p{ﬂt.mm.ti glands  enlarged .|.I|||:| congested ;. the mesentery  infiltrated with
exudation now gelatimsed. The spleen II'H.III‘l'l’r-I“"L_"r I.1I=-.ll'"'| d, dark and iILIIil_]. i kidueys deeply
eongested, the surronnding conneetive tissue imfiltrated with serum; the L'-l"L and other organs
u|:;mr1:|:tﬂ1.r normal. DBrain not examined.

In the blood and other HAwds exmmomed J[[L]!Il’["[ll-.l.-[i]'l-' after ur]n.ph:l:l-l:m of autopsy bacilli were
found. Dr. Greenlield's report is as follows :—

“ (Case 20, T, C., died May 21, 3 a.m. ; material received May 25rd, 4.30 a.m, Examination made
and inoeulations performed 5 to 7 a.m., 50 hours after death.  Blood from the spleen ; the tissues and

T. C.—Blosd, showing tht hacterinl anganisms found

. Single nnd joiated Lacilli, several containing speones.
fr. Long Blameats,

. Bhorter rods forming groups, of which only a part
ropresented.

d and v, Twnof the rods resembling those at o, more

Vlaie anid e other |':|.:Ilr|.'Ir toe wlieh & sewle is .:iIFII'nIIl.iII wobe dEgwn o seple when fre n.l:. iiisdiF @ ||.|||ﬂ1||fl|.,|rlr power af s

dinmeeters, and are geprosentod a8 enlarged 1o twice thot sige. The more highly magnilied were drwn wn der o power of Bl

linmeters, are olso enlarged to twice natural size. In 2ome of the weodeuts the bacilli are made 1o appear somewhat 100 thick,
The unit of measarement, p, & micro-millimdive, equals gulbss 0fnm ineh

bloody fluid from the spleen smelt as of 1||-4-n-rn'|m-|--c| they contained a very large number of rods,
“|||~.1_ of which measured from 5 1o 8 «., but iy lopzer, 10 t0 15 x.  The smaller ones resembled both
in diameter and shape short roads ul ]r..u‘ lus anthracis, but the shorter rods were rounder at the ends
than wsual. “The 1|:mgur rods were blunt at the ends and contained typical spores.  All were motionless,
T\i o baeterinm terma, but some microcoes.
¢ The serous Huid from ]1.:|(‘||I'u. contained many very long rods measuring from 50 to 150 ..

11 |{“'|gt|:t slraight or jointed, together with wany other -f]l.url-: rods, in 1'-‘1‘1|.h gperes in course of
formation or full} formed were visible,

" H"ngnm[’ullb fluid feom the lllllr{ alzo contained abundant l::-l:,'.:' andd medinme=sized rods of somewlint
variable dinmeter, 1'2 to 18

% Inoculations with these fluids were entirely unzuccessful, and need not therefore be detailed.”

(Case 22, page 25.)—Clinical notes by Mr. MeKenzie, as follows :—

“ Moulzon C., 1. 30, a woolsorter, a muzeular, athletic, healthy-looking man, who has always
previously enjoyed good health.  Family history guod.  Siates that on the Sth of May 1880 lie pla vl
at a ericket mateh and perspired freely, became chilly afterwards, and las not since fele well. lll'.'{t"l.!l
been surtmur f_apf hair for l|11_ last six months, and feels sure he has got the ® sarters disease,” and it
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seems has always lived indread of it Prasent Conelition. 19th Ma}'.—lﬂm felt shivery and eold ; anxious
E:.-_pmgaiun; hn}athing slightly hurried ; bathed in mpinus grspiration ; tonrue moist and S]ighﬂ_r
coated ; bowels open. Morning temperature 103°, pulse regular, full, 125 ; slight dry cough. Physical
examination did not reveal anything abnormal. 20th May.—Complains of pain * all over," particularly in
left side. Expectoration slightly rusty ; minute crepitation heard over lower portion of left lung
pﬂﬁtﬂriﬁrl}"- o marked dulness. ':l"unlpernuim 104 11u|s:|} 130, regular.  21st ."l-l,'n.}'l. ','\.:umprurr.l—
ment ; b.:ea.[;hing hurred. 'l'i-!1'|1|m'ruturr} 1 |Ju|s:|‘: 122, Bowels T takes ]1u1.|1'15i|1l_m:|!t. i'mL-IJ.'.
Famjaundic_ed; urine scanty, high coloured. 22nd May. —Passed restless night.  Complains much of
catching pain in left side. {]ppur part of chest, neek, and cars covered with sudamina.  24th May.—
Pain in left side =till troublesome. Tubular breathing heard over lower portion of left lung posteriorly |
dulnezs marked over same region, and slighll}' over lower portion of righe lung bielind. l'l:mpurilture
10352 puls.e,, regular, 180. 2dth May.— Seemed rather better to-day ; troublesome eough, Eh:pr:-clf.lru-
tion not copious, but glairy and tough. Not sweating quite g0 much. Sat up while If't'-'.'ls there and
took a pint of mutton-broth with bread. No improvement discovered from examination of chest
27th May.—Was sent for hurriedly as he was wuch worse, Found bim insensible, hruullling ['tl'.ll'lF"_I'.
Pulse 156, weak and irregular, He died H]mrtl_}' after 1 saw him.”*

Autopsy 23 hours after death.—Body well developed.  P.om. rigidity well marked. Same p. m.
discolouration as in preceding ease observed, and likewise the emphysematous condition of subeu-
taneous cellular tissue about neck and shoulders; petechim on chest and abdomen.  Subcutaneous
tissue of chest ®dematous. On opening thorax a quantity of purulent fluid gushed from the
left pleural cavity, where, about opposite the sixth rib anteriorly as a centre, it had been
encapsuled. Recent frINII‘itir.: pdhesions on both sides,  Doth lungs large, firm, and h:"h?}', Tk
sinking but showing diminished buoyancy in water; on section, in wearly every part an engorged
and moist cut surface presented; the engorgement amd mdema being most marked in the lower lobes

psteriorly, where a copious, ved, serous faid, filled with ninute aiv-bubbles, 18 poured out on section
Et.n.l.l,erml sparsely through both lungs, but more thickly in the lelt lower lobe, corresponding with
the empyema, are small mostly minute colleetions of purnlent matter {(yellow, grey, and I:ﬁm’kiah
in eolour) ; mostly surrounded perceptibly by a zone of more hizhly inflamed lung tissue.  Bron-
chial glands swollen, soft, and iofiltrated with blood. The trachea and bronebi contained
some blood-stained frothy mueus: the perieardivum o small quantity of reddish serum ; the
cight side of heart filled with dark mostly Quid blood, but having & few small sofe elots ; the
endocardium stained with the colouring matter of the blosd. The ebdvminal coeity contained a
gmall quantity of blood-stained fluid ; the eonnective tissue around the left kidney elaret-coloured
from effused blood and wdematous, The kidveys greatly congested, and in the right, in the
pyramidal portion, were two or three suall collections, about the size of a pin's head, of puralent
matter. e gpleen swollen to twice its natural size, although the eapsule is wrinkled, showing
that the swelling had lbeen greater; the parenchyma of the organ difluent. The mucous membrane
of the stomach showed punietide l'l'::||3.'r||-rrl'h; intestine amd liver normal.  The bram was not
examined. Baeilli, identical in appearance with the bacillus anthracis, were found in the blood and
extravaseular fAuids.

Dr. Greenfield veports on this case as follows :—

“ Case 28, —Moulson C., died May 26th, 11 a.m; blood and :||r_-|"|-:-irrn,|i:1': SETUTE L1 :*::]Jilllclrg_-' tabes
received May 28th, 5 p.m., 54 hours afier death,

Fia. 2.

-ihll'l“\-'.
d. Bhort hacillus rod eontzing K & 20T &50n miler b _'-'.-I T 1LH et B e
e,

e. Yortion of a lengrer flnmeent, contaioigg o spor

* Microscopic Eramenation.—The Meod was quite fluid. The red corpnscles appeared quite natural,
no gign of egcape of homoglobin. A very prolonged examination of the blood was made, alone and mixed
with serum on the warm stage, and alse after dilution with varions reagentz.  In the course of exami-
nation of a number of slides only six bacteria of any kind were discovered. “These were straight,
rather thick, and from 6 to 10 = long; one was in progressive movement, like that of aetive
bacterium termn, the other quiescent, but of exactly the same genersl appearance. No sign of sub-
division or of spora formation was seen in any of these hacteria, and I'I:l‘:.' did not grow in leneth on
the warm stage.  No micrococel were discovered in any of the specimens examined.

¥ Inoenlation experiments with this blood were without any result.

" Cwltivarion of the biood in aqueous humour did not produce any bacilli, only some common decomp-
sition bacteria. i

E 3
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# Pericardial gerum contained numerous baeilli, measuring from 8
being about 12 p in length, and 1°2 to 1°5 « in wi:'ith. = 19,20 0 o Sobien, i b

* These bacilli had all the characters of anthrax baeilli, and in many spores had been formed.
Some were granular, as if in process of decomposzition. A few free spores were also seen,

* In addition to these motionless bacilli, a number of ordinary bacteria in active movement were seon
:;!“?E. measuring from 3 to 5 x in length, and about *75 & in maximum thickness : they were in active

ivision,

¥ Splegn—In the fluid from the spleen were a few bacilli, measuring from 10 to 20 » in length.”

Case 55, p. 20.—Mr. Roberts contributes the following clinical history.

“ 1 was called to see Jacob Bolton (aged 36), of Exley Head, Keighley, on Monday 51st May 1880.
He gave me the following history ef his illness.  He began to feel not quite so0 well about three weoeks
ago, and though he had not felt il enough to leave his work, he had gradually lost strength. He
was a wool-buyer, and only bought Scotch and English wools, but he said that three weeks ago® he
examined some forcign wool and felt a smell from it,  He, however, said that he did not think that
this had anything to do with his illnese, and that it was simply the result of cold. The Wednesday
before I saw him he had neglected to take his overcoat, and he had felt very cold, and towards evening
had had some cold shivers.  “The eold shivers continued on the Thursday, {'*Iil]ﬂ.'ﬁ- and Saturday, when
he left work at usual time. He was in bed all day on Sunday and Menday. [ saw him about
7.50 on Monday evening, when his condition was as follows: temperature 1040 in the axilla :
respirations 40 ; pulse 120 ; base of right lung, dull on percussion, both back and front ; slight -
erepitation.  Tuesday, 1ef June, morning, temperature 10270 ; respiration 40; pulse 120 no
expectoration ; complained of severe frontal headache ; howels had acted freely : not slept at all
during the night. Ervening.—Temperature, pulse, respirations, were all the same ; no expectoration.
Wednesday, 2nd June, morning.— Temperature 102°; pulse 130 ; respiration 40. He said that his
breathing varied, but was generally very rapid ; no pain in the chest ; headache relieved. Keening,
8 p.m.—I1 was called in a great hurry, because they thought he was dying. On arriving I found him
comatose, His pupils responded to light ; temperature 102"; pulse 120 ; respiration 40. His wife told
me that the ]:sﬁn in his head had been worse dtlrillg Hmal‘ternnnn, and that j“st hefore he became
unconscious, he said the pain had lefe his forehead, running acrozs the head to back and down his neck.
He never recovered consciousness, and died at 4,30 on Thursday morning,”

Jacob Bolton, aged 36, Awtopsy nine hours after death. Body well developed. Rigor mortis pro-
ETESRINE ; m.'i.rki!df; 1}1:Istn51'ﬁ Al t".jl'ﬂ.nclziii, and numerous putnciua} on chest and abdomen. Thorar.
—Large extravasations of blood into the connective tisgue of the mediastinum. About 2 ozs. of fuidin
the pericardium. Hwemorrhages into the sul:r-perlcardin.l farty tissue, Lelt ventricle contracted © right
distended with dark fluid blood. Endocardium normal and not stained. More than a quart of
clear straw-coloured fluid effusion in ecach plcural ni'l.'l.'il'._‘,l'. In hoth Iungn, ITIDB[IF at the jHTiphE]“r,
are several, ﬂ]llmi’EﬁH}‘ fresh, Ilm-mnrr!lugic infaretions ; their qnnuial{!nc}' Leing that of L]uﬂd-{!luh
and their outline distinet from the surrounding tissue, The muoeous membrane of the trachea and
bronchi injected ; the bronchial glinds swollen and hlypem-mle. The mucuwous membrane of the
pharynx of a dark red colour, the glands of the neck swollen and infiltrated with blood; the pharyngeal
and retropharyngeal connective tissues edematous, and containing large hemorthages, Abdomen~The
mueous membrane of the digestive troct normal, except for what appeared to be a haemorrhagic erosion
ot the posterior wall of the slomach. Spleen moderately enlarged, kidneys congested, amd the urine
contains albumen., Head.—Extensive h=morrhages in the pia mater.

Dr. Greenfield reporis :—

# Caze 85 —Jacoh Bolton, died June Srd, 4.50 aumn. Fluills, &e. received June £th, 4 pm., 26 hours
after death, and examined at once, and experimental inoculations made.

¢ Microscopical Eramination,—Spleen quite natural.  No bacilli discovered. Pericardial fuid mixed
with bloed. Otherwize the fluid quite natural, no bacteria or bacilli discovered.

¥ Plewral fuid quite natural; no bacteria or baeilli,. One or two extremely minwte micrococei dis-
covered on a prolonged search.

% Bfood n:liiii fluid, and of natural red colour. The red corpuscles appear fairly natural. Leueocytes
in the field zcanty, but those seen natural, s

FiG. 8.

Blowd from the caze of J. ., contoinig bacillt. @
Fram a phote-microgeapl by D, Maoddox.

Mugnified abont 106 dipmoters.

“ Here and there, mostly in groups, were seen very long, motionless bacilli varying in length from
50 w upwards, some being 200 x (piyth inch) long. “Their average diameter was 15 p. Some of
these wers made up of two or more rods joined at an acute angle, but the majority were curved, some
forming complete circles (vide photograph). They were comparatively very scanty, several fields (of

* [iot as to this, see history, afterwands earefully worked ont at his place of bosiness.
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No. 10, Hartnack obj., No. 3 oe. being passed without seeing any, then fields in which one, two, or
three filaments appearcd.

% Op minute examination with high powers they all showed a pretty uniform transverse marking,
dividing them into shorter rods or rather segmenting their profoplasm, the outer sheath shewing neo
divisions. With colouring reagents or with osmic acid, this condition was much more clearly seen.
Mo spores were visible in any of the rods, ner were free spores diseovered.

“ Inpeulation with this blood proved rapidly fatal both in the mouse and the guinea-pig with typical
symptoms and post-mortem appearances of anthrax ; and the nature of the disease was lurther proved
by subsequent inoculations from these animals, and by separate cultivation of the bacilli.

 The details of these experiments will be given in a separate report.”

Case 50 (for history, page 28).—J. G., aged 48 years—Awtopsy. July 23nd, nine hours after death, Lody
fairly develvped ; rigor mortis fairly marked. Hypostasis on back well marked ; no external swelling
or petechim. Thorwz.—Connective tissue of mediastinum is infiltrated with serum which has
become gelatinised. Most copious straw-coloured effusion in both plural cavities ; about 3 ozs. similar
fluid in the pericardium. Heart.—Left ventricle moderately contracted ; cavities full of dark thin
fluid blood. ELwsgs—The sub-serons areolar fissue is edematous, forming yellow gelatinous magses at
the dependent parts of cach lobe ; the redema extending into interlobular tissue. A similar condi-
tion in the tissues at the root of the lung, where also are small extravasations of blood especially
around the bronchial glands.  The bronchial glands mostly swollen, soft, and show hamorrhagic foc
The pulmonary parenchyma appears normal (slate coloured from carbanaceous pigment, containing
little blood, but showing a little local emphivsemal),  The trachea and bronehi contain a little blood-
stained frothy mucus; and beneath the muocous membrane, in varous places, but especially
at the bifurcation of the traches, are hamorthagic extravasations.  The pharyngeal mucous membrane
is dark red ; and the loose connective tissues of the neek are the seat of the jelly-like sero-sanguine-
lent infiliration befove deseribed. Other orsans of the body, including Ep.!uen and brain, appear
healthy.

De. Greanfield reports on this ease ag [ollows =—

“ Cage 30.—J. G., died July 23rd, at 12 noon, DBlood received at 3 p.m., Jll'l!.r 24th, which had
been taken from the arm by Dr, Bell ahu:r'rll:,.- after death. Other Nuids, &e., h:ruughl; by Mr. Speur at
& p.m.

it Blood from the arm contained only very few bacilli, having the ordinary appearance of anthrax
bacilli. Incculation of a guinea-pig with this blood proved fatal in about 50 hours with typical anthrax

“ Plewral serwm, taken from the |11E11H.L oighl: hours after death, contained very mumerous baciili
varying from 10 to 45 p in length, some being 150 & long. They were in all respects like ordinary
anthrax bacilli under cultivation, but did net contain any spores.  In one of the tabes masses of long
convoluted filaments, some of which were measured to the length of 16 felds of the microscope (nearly
a quarter of an inch}). These convoluted filaments were -'irr-'m%.ed in bundles and spirals exaetly as in
artificial cultivation of anthrax bacillus after about 12 hours, which indecd they exactly resembled.

“ Fluid expressed from a bronchial gland contained only a few shorter rods, from & to 12 » in
lengtly, but of very typical character,

# Blood from the heart, a very few bacilli were found.

“Blood from the spleen, very few could be found.

¢ Inoculation of the guinea-pig with these fluids produced typical anthrax,”

(Case 28, p. #7).—'The following are the elinical notes and the notes of the pest-mortem examination
in the case of J. H.; they are contributed by Mr, Chaffers, of Keighley :—

“1 found the patient at 9 a.m, (Angust 30th) in a state of approaching asphysia, respiration, 46 ;
pulse 120, very intermittent and weak, not to be counted at wrist, but in femoral artery, “Temp, 98" F.
tongue eoated thinly with whitish fur. Res 'mt-nr]r' sounils exaggerated, and bronchial lrrrntlling aver
upper halves of both lungs, back and front ; intense dulness amd absence of respiratory murmour below.,
Remarkable lividity of surface at back of chest ; lividity of face, with cold clammy sweat; cold and lizid
extremities ; not the slightest symptoms referable to any brain lesion.”

“ J. Hey po o 24 hours after death; body muscalar and well developed ; neck swollen ; neck, face,
bands, and fingers livid. On L'Emurillg the sternwm there was found an ulnp'h:.'sr_'l:lmtuu:l condition of (he
callular tissue o the anderior mediaztinum, which was afterwards found to extend to the abdominal
sub-peritoneal cellular tissue.  There was a layer of gelatinous matervial one inel thick between fibrous
and serous layers of perieardium, and considerable gquantities of same depesit on surface of pericardinm.
The sac contmined al&nu!. two ounces of Huid,  Mevra.—No adbesions, There was a large unut;itf wl
fluid in both cavities (over two quarts).  Heort healthy ; muoseles darl.  Right side lmusuall-_r goft and
flabby. Left side firmly contracted.  All valves healthy and not stained. Aseending portion of acrta
glightly stained yellow. Sfomach healthy. Right Fidney and Igft both congested, and neither had any
hemorrhage on surfuee,  Lieer healthy, but very full of Wood. Stomachk and lowels healthy,  fladder
empty. Lungs healthy., Bronechial plands.—Hemorrhage into their substanee cavsing breaking down.”

Dr. Greenfield reports :

# Case 28.—J, H., mt. 39; died August 30th, at 2 pm. Post-mortern August 51. Specimens received
from Dr. Roberts on September 15t gEv.mninetl 2 pum., 48 hours after death,

# Bplesn containg masses of felted filaments of considerable length, which are seen to be made up of
ghorter rods of nearly equal length. Around these masses the splenic tissue was in a condition of
liquefui:tinn, the corpuscular elements being apparently destroyed ; in other parts the latter seemed quite
natural.

E 4
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“ Pericardial serum.—No bacilli were discovered. Fluid expressed from the lung contained ver
numerous bacilli in various stages of growth. Many single bacilli measuring from 8 to 12 w in
length, and others much longer.

Fig. 4.

Eacilll in the fluids from the lang and spleen of J. H.

o, Stngle bagilli from the Aokl exaded from the lung.

&, Long jointed bacilli from the long, of more granular
appeatance.

<. From the spleen ; very long jointed Glaments,

% Many of these bacilli contained spores, in others the protoplasm showed the large granules some-
times seen during spore formation. No trace of rh-:-muiumitmn wag geen in the fluid; no other bacterin.
“ Inoeulation with these Auids produced typical anthrax in the guinea-pig.”

Case 11, p. 19.—=The following elinical and post-mortem notes were contributed by Dr. Bell to the
* Lancet,” of May 22, 18380 :—

#8. F, ot 48, had complained of sickness since Saturday, May 1st On Monday, at 5 p.m.,
Dr. Bell saw him. He savs “the patient complained only of feeling rather sick and weak ; no
pain; slight eough; mo expectoration ; tongue, thin white fur ; chest, percussion in front
and behind clear ; respiratory murmur oter right lung, very feeblea and imperfect; no moist
sounis. H[—'ﬁ]ﬂl’:ﬁl’.ii”l 94 ]l'.i]!-:L‘ 128, firm, sharp, regular; temperature ; armpit 10074, There was
nothing  apparent in his grm'rnl condition to cause or correspond with the dangerous character of
the pulse. 4th, 10 am—Has had little sloep ; respiration 28; pulse 120, small, feeble, uneven :
temperature: armpit 981, mouth 100%, rectum 102%4, 7 p.m.—Complains of nothing hot sickness, has
vomited frequently ; extremities cold ; respiration 28 ; pulse 116; temperature : armpit 976, mouth 997,
rectum 101%4. 10,20 pm.—Visited by Drs. “Tibbits and Rabagliati. Right lung-sounds very feehle,
no decided dulness ; respiration 30 ; pulse 116, very weak ; temperature: armpit 97°3, mouth 97:9%,
rectum 1017, 5th, 4 a.m—Has slept a litile, frequently ; skin moist; slight cough and expectoration ;
no pain; vomiting frequently ; respiration 25; pulse 112;  temperature: armpit 97%, mouth 987,
rectum 10078, 10 a.m.—Seen by Des. ‘Tibbits and Rabagliati. Lungs resonant, ne crepitation;
tongue moist ; extremities cold.  1°45 p.m.—Collapse inereasing ; respiration 40; pulse 120, scareely
countable. 5 pm.—Lungs anteriorly resonant; pulse almost imperceptible; respiration, 48 ;
very restless, At 8 pom. he died. Duration of illness four days. The treatment consisted of
stimulants, and carbulic acid 1!3.' lungs, stomach, amd rectum. Blood was taken three times from the
linger; it did not form ronleans @ white corpuscles were numerous ; no baeilli.  Blood twice drawn by
leech from the cheat ; injected under =kin of rabbit had no effect.”

“ dutopey 48 honre after death.—Rigor mortis well marked. Claret discoloration on chest, sides
of ahdomen, upper surfaces of penis and sevotum.  Percussion right side of chest duller than left.
Museles good colowr. Plears : right contained three to four pints of telerably clear yellowish Auid ;
laft, two to three pints of blood-stained fluid.  Visceral and parietal layers smooth and transparent. No
eechymosis, Lunge: right, anterior border of middle lobe collapsed and airless, sank in water:
left, apex adherent (old), contained a emall nodule of granular cheesy matter ; both were @dematous.
Bronehinl glands: right mueh enlarged, and contained blood elot; lefi watural. Hronchial tubes.
the lining membrane wag of a dark elaret eolour. The pericardium about the base of the heart, and
tissues eovering the large vessels under the sternum, were of a dark red colour from extravasated blead.
The pericardiom eontained three ounees of sanguinolent serum. On cutting tii:mugh the large
vessels, a quantity of dark fluid bleod eseaped from the aorla and pulmonary veins 3 their internal coats
were of o bright ved colour, that of the latter being darker. In the aorta was a considerable tch
from blood effused in the sub-serous tissue. Heart: size natural ; cavities dark, staining throughout;
the right gide being darker than the left. In the substance of the tricuspid valve, at the pomts of
attachment of ithe cords, were numerons small blood clota.  On geetion, o thin, dark red, even layer
is seen between the serous layers of the valve, These are more numerous than I have noticed in nnIEmr
cases. There were several similar clots in the mitral valve, also in one flap of the aortic around the
corpus Arantii ; in another was a minute gritty substance, Poritoneum : visceral and parietal natural ;
no ecchymoses ; no fluid in L'in"ll.j", gtomach healthy ; liver very tough, spleen four and a fguarter
ounees; kidoey, and bladder natural ; brain natural.”

Blood from this case was sent to Dir. Greenfield. He reports:—

“Caze 11,—5. F., died May 5th, 8 pm.  Post-mortem Ma}‘ Tth. Blood received in -r;:pﬂlur:,r tubes
on May 121h, and examined at 3 pm.  The bload presented evidences of marked chemical changes, the
red corpusclez having to a lavge extent disappeared through discharge of hemoglobin (a decomposition
change).
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¢ In the blood were found large numbers of i{ypical anthrax bacilli, in the form of motionless rods
measuring from 10 to 5 » in length, many containing spores. Longer filaments were also seen, but
none more than 50 to 60 « in length. Some of the rods appeared to be in a state of partial
decompaosition, shewn by the presence of oily globules in their protoplasm.

“ Searcely any ordinary decomposition bacteria were seen in the specimens examined.

* Inoculations with this blood (162 hours after death) were without effect, except in the following
case: Experiment L.—A mouse inoculated in the tail with a minute quantity of the blood at 1 pmn. on

Fiz. 5.

Bacilli found in the blood of 5. F.

May 12th was found dead on the mc.mi_ng of May 14th. Examined at 3 pm. i no loeal !u.'(.-l]ing at
the seat of inoculation nor in the abdominal wall. Spleen not in the least enlarged ; all the viscera
apparently bealthy. On mir.ros:;upie cxamination of all the wiscera, and of fluidz from all the serous
cavities, no traces cither of bacillus antheacis or of micrococel were discovered.”

Case £1 (page 24). Clinical Report on the case of Wm. Utle{ ww Mr. MeKenzie :—

“ I was called on Tuesday cvening the S1st August to attend William Otley, age 63.  Found him in
bed lying on his back, complaining of pain in his chest and difficulty of breathing, feeling generally poorly.
He was a man who was always complaining and troubled with a cough. He had been at work at
Messre. Mitchell Bros. up to, and on, the previous Friday night (he was a night man) as a * preparer " of
wool, which had previously been washed. He mentioned that he had had a pimple on his chin for about
two weeks and that be had picked the top off it, Last Saturday he noticed his lip swelling and a hard
inflammatory area round the pimple. Had a walk out on Saturday night, felt worse on Sunday, went
to bed on Sunday night at 8 p.m,, passed a restless night, and got uwp at 4 am. on Monday, He got
no better and 1 was called on the Tuesday. His breathing was laboured mucous riles heard all over
the chest, and with a muco-puralent expeetoration.  Chest throughount resonant on percussiort.  Towmgue
coated with white fur and moist. Dowels regular ; skin wet with sweat ; pulse full, 108, regular. Urine
scanty and high coloured: not examined for albmmen. An eruption existed immediately below the under
lipin the middle line, and presented the following characters when first observed by me: [t was about the
size of a shilling, the central portion, about § in. less in diameter, being dried and gangrenous looking, its
circumference in parts slightly everted, leaving a fizsure between it and the outer or vesicular portion
from which exuded a thin sero-sanguinelent fluid which trickled dewn the chin on to the nmE: the
vesicular rim seemed to grow by adiditions to its outer edge, the whole planted on a firm inflamed base.
The lip itself was swellen about three times its patural size, livid and #orged with blood. A little to
the rig t of this pustu]m ani isolated from it, an herpetic cluster of vesicles besan to form on the
‘r‘r’fdnmda}', hah‘i'ug a blunt papular appearance ; first it had all the appearance ﬂcil forming a similar
lesion to the one deseribed. ‘The submaxillary glands were also enlarged and painful. The patient
felt better the two following days (Wednesday and ‘Thursday). In the evening of Thursday he how-
ever became delivons. Unconscious at 4 aum. on Friday ; the condition was the same when [ saw him
at @ am. At 10 a.m. his pulse was 140, regular ; respirations 44. Temperature in the mouth 102°; in
Fhe axilla 1053° Urine contained a trace of albumen. He died exhavsted 0t 2 pm.  Freafment adopted
in this case consisted of sinupisms to chest ; expectorants; soups libernlly. Pustule too advaneed
for any treatment.”

Dr. Greenfield reports:—

“Case 21, W. Otley. Malignant pustule. Capillary tubes containing serum and blood received
from Dr. Bell on September 4th.

* The serum and blood contained only a very few long and some short bacilli, only five or six being
fﬂyn% t_u!u:‘ field. They had the usual characters of anthrax bacilli. Mo incculations wers made with
this Muid,’

The following are the results of Dir. Greenfield’s investigations in other eases referred to in the text :—

“Case 10.~Joseph Greenhough, t. 36, DBlood and serum in capillary tubes taken by Dr. Bell from a
mulignant pustule on the arm on June 22nd, reeeived June 23rd, 10 a.m.

“In the serous exudation were found a few long typical bacilli. In the blood only one or two were
found on a prolonged examination.

# Inoculution of a guinea-pig with the serum produced typical anthrax, fatal in 53 hours.”

“Case 1 (text).—Everitt. Blood from the margin of a malignant pustule on the face taken by Dr.
Roberts, of Keighley, on JuIE- Gth, received July Sth.
“Blood contamed no bacilli and appeared normal.  Inoculation with it produced no result.”

On the resulis of his experiments in the above cases, Dr. Greenfield makes the following remarks - —

“On comparing the experimental results in these cases with the facts discovered by microscopic
examination, there appears at first sight 1o be a remarkable diserepaney.

0 2EG0, F
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 Out of nine cases in all, either of malignant pustule or of supposed internal anthrax, seven of which
ware fatal, experiments were made with seven, and in four only were any results obtained, by inoculation
of rodent animals, which are well known to be highly susceptible to the disease.

“Yet in all the fatal cases the microseopical examination revealed the presence of bacilli in one or more
of the fluids or tissues of the body. The apparent diserepancy, which tends to throw discredit on
the diagnostic value of microgcopic examinations in these cases, is at once oxplained when the length
of time which elapsed between death and the inoculation experiments is considered. For when
decomposition has already set in before the post-mortem is made, it is exceptional to produce results
by inoculation with the blood or other fluids.  This fact is s0 well known, and the delay in obtaining
post-mortem examinations was so u}'l:hr:l.!'l:rlli.kirl}' to prejudice the result of the inquiry, that 1 did not
expect any results from the earlier inoculations, and urged very strongly the importance of early exami-
nation of the body. The result is seen in the fact that whilst in the three earlier cases [Cases 11, 20, and
227, of internal anthrax noresult was obtaned, in every one of the later ones the inoculation experiments
were suecesaful, and, as I shall show, the intensity -:{"'Lhn' DiSOMINE was prupm‘linnn] to the shortness
of the interval Between death and the examination of Lim‘la_md}', It iz important to mention this fact,
lest am erroneons view should be taken of the results in thesa eazez. In all of the three animals,
both the microscopical and experimental results were conclugive of the nature of the disease.”

AximaLs At Harpex. (Page 22 in text of Report.)
(Dr. GreexrieLn’s Hevonr.)

# Material was reeeived from three out of four cases of animals which died at Harden Grange, from
¥ two cows and one Eihm:p. All of these pmrﬂd to be cases of anthrax.

“I. Cow No. 2 (A, Lot, page 23).  Died June S0th, Auid received at on July Srd.
Fig. 6.

Racilli from the splecn, a; aad pericardinl serum, &
of cow No, 2.

“ Peritoneal serum contained a vere fow long baceilli of the usual characters

“ Pericardial serum contained a large number of typieal baeilli

‘ Spleen, a moderate number.

“ Inoculations with the pericardial fluid and the spleen produced typical anthrax in the guinea pig.

“JI. Cow No. 3 (I. Lot). Died July 4th. Material received July 7th,

# Sorum taken from the collular tissue i front of the trachea 24 hours after death was ([E‘l‘ph’ h_]"'_-l[-
stained, and contained a considerable number of bacilli in varions stages of degeneration, the majority
more or less granular, These bacilli from 13 to 35 x in length, some; however, being longer.

Fis. 7.

&=

Bacilli in blosd from the spleen of cow No.

. Lang flexwons Glaments.

&, Poart of o Elaspent Elllllil.illi!:l:_' Eores
¢. Bpore-containing Glaments.

. Groups of spores.

“ Serum from the perieardium swarms with similar bacilli in varions stages of spore furmation, ne
other bacteria being observed, ; Al

“ Blood from the spleen contains very numerous long rads, some degenerating, others containing spores,
alen masses of spores, s : ]

“ Inneulation with the fluids from the pericardinm and spleen produced anthrax in the guinea-pig.

“[11. Sheep which died at Harden Grange July 27th.  Fluids received at 10 pm., July 28th, 34
hours after death.  Examined and inoculations made at once.

s Plural serwm, blood-stained. No signs of dp;-.;;mrmg.i:i,pn ||'|'|4'!I'!T‘t|l'|.[‘. :11i{-.r1|5:|:'_|:r|m St contaims numernus
very long bacilli, measuring from 50 g to nearly 200 w, and forming beautiful cfnru.-u]uu:cl masses as
in the pleural serum of J. G. (Caze 30). In all other respects they resembled ordinary anthrax baeilli
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“ Peritoneal sorum contained only very few bacilli, not more than 30 u long. .

& Pericardial serum contained very numerous rods, the majority not more than 12 to 15 x in lengih,
in various stages of spore formation.

¥ Blood from heart contained only a few rods. : -

“ Spleen.—In this were found very numerous rods, many of which were of very considerable length,
but occupying very limited areas, large masses of the splenic tissue being entirely devoid of them. “They
were arranged in linear areas, prnhahlir the course of blood vessels, and surrcunded by amorphous
translucent material, which resembled liquefied coagulum. The bacilli here found were very clearly
soen to be made up of shorter rods not separated.

“ Inoeulation of mice with the spleen and pleural serum caused typical anthrax.”

SouE FuRTHER Crixicar axn Post-uwontiv Nores

{Case 25, p. 26.)—The following elinical notes of this case are contributed by Mr. Tordofl:—
“J. W. &, aged 20, seven months ago was attended by me for an .'].l.l:E.l:l{‘D‘f a Eil:l'.nl.l:l!' but !!:I!:lﬂ'
character. First saw him now on Sunday, September 5th, at 8 pm.  Complaining of headache, light
difficulty of breathing, profuse perspirations. No I:m'tn’:uiul‘ physical signs ; pulse 120 ; temperature
105° F.; respiration 27. September 6th, meraing.—Little change, prostrate ; thought he was sinking ;
temmn peratire 104% 10 pam—Pulse 120, ras]:irntlun 24 ; temperature lﬂhl‘-l; geemed better and was
cheerful; slight crepitation, and slight indistinet dulness over base of right lung.  September Tth.—
Thought him better, pulse 110 ; respiration 24; temperature 102°; no increase in physieal signs ; in
rofuse perspiration, September 8th.—Diarrhoa commenced ; pubmonary symptoms the same.  Eeening.
jarrhea continues ; pulse 120; temperature 103°  September 9th.—Still a copious diarrhea, which
continued from this time nntil his death. Feening.—I"ulse 125.  September 11th, morning.—Cyanotie ;
face and finger-nails blue; extremities cold. Evening.—Seemed better ; rather excited 5 said he felt well
enough to get up and go out ; drank two pints of cocoa. September 12th.  MWoerning.—Much the same:
breathing hurried. Evening.—Pulse 140 ; temperature 103°8. He died on Monday at 10 a.m.”

The pest-mortem examination was not made until Wednesday morning at 11 o'clock (49 hours afier
death), when I was able to be present.  The following are the notes;—

Autapsy | Case 25),—Commencing decomposition; hypostasis anil post-morfem lividity general, especially
on hack, cheet, and neck. Thorar.—Recent pleuritic adhesions on both sides, and few old aldhesions at
base of left lung. Over half a pint of blood-stained fluid in right pleura ; small quantity of same in Jeft,
At the base of ﬁ.m right lung, posteriorly, is a cavity, size of a walnut,® containing muce-purulent fluid.
In a localized area above this cavity is a condition of lobular prewmonia, and around desp con-
gestion and wdema. At the more dependent part of the upper lobe iz a similar and diztinet abscess,
the cavity appearing in the softened and easily bioken down lung tissue larger than the other. In
the middle I::Im at the periphery is a emall, apparently not very recent, infaretion ; depressed at the
surface, the plewra being there covered with inflammatory exudation, firm on section, about the
size of a walout, triangular in form, and distinet from the surrounding lung tissue, which is hypersmic
and wdematous. The left lung, partially collapsed, breaks up readily in removing it.  Lower lobe
shows numerous small cavities, filled with puriform liatritua, at periphery. The bronehial glands are
generally softened and hypersmic; the mucous membrane of the bronehi reddened and containing
blood-stained mucous. The mucous membrane of the pharynx and trachea greenizh from decomposition,
but showing alse patehes of hemorrhagie extravasation beneath the membrane. Glands around but lintle
swollen, but soft and dark. and showing hawmerrbagic foei,  Heart, soft and faecid, and distended with
blood ; blood clots in left ventricle ; points of extravazation in musceular subtanee ani in aortie valve.

Abdominal Viscers.—Liver apparently mormal, some, probably postmertem, patchy diseoloration,
Kidneys, tissue around edematosns, both show marked signs of eloudy swelling ; small but distinet
hamorrhagic extravasations in capsule and cortical substanee of right kidoey ; the same but Fower in
number and less distinet in ulppeaum:m in loft.  Own the surface of this kiduey were numerous, in
places closely aggregated, yellow or greyish points, extending only very superficially into the cortical
substance, in no ease traceable through it, and in no case apparently surrounded by any distinet halo
of inflammation.t The erine contained a swall quantity of albumen,  Spleen enlarged to about twice
its mormal size, soft and pulpy ; the capsule wrinkled, 5E;m'. ing that the enlargement had been greater,
The mucons membrane of the éitmlla.clll zoft, and 51'n:pwing extenzve mhjrrnﬂs.is; an acute catarrhal
condition in parts of the small intestine, which contained a thin yellow fluid ; enly one Peyer's patch
distinet, and that perfectly healthy (eyphoid fever had been thought of). The mesentery adematous.
Brain, to the Ilakl’.’gcu}'a. :|_|}pu1'|.-l'|t|3‘ mitural.

Microscopical examination (by Dr. Bell and myself) of the blood, cerebro-spinal, and perieardial
fluids showed the ﬁmscncc of numerous motionless bacilli, similar in all rezpocts to the bacillus anthracis,
many of those in the serous fluids having the typical appearance described by Dr. Greonfield as presented
by the bacillus anthracis under cultivation (“ long convoluted filaments somotimes arranged in bundles
and spirals ). Numerous bacteria of decomposition were also observed.

Dr. Britton, the Health Officer of the Halifax combined districts, reports the following :—

(Casze 31, p. 28.)—5. F. aged 34, was seen by Mr. Fawthorpe on Monday evening (July 26th), patient
had been in bed all day; now restless; perspiring ; had been vemiting ; complained of cough, “ Tempera-
“ ture 103° F., pulse 126.  Tuesday worning | saw him ; pulse 118, temperature 101°-2; sweating,

* The size of the cavities, from post-montem sofiening and from eonsequent possile injury in removing the lung, might have
been deceptive.

t ‘The specimen taken for micrescopical exnmination waz afferwards found te be unfortacately, owing 1o decomposition, uscles
for the parpose.  No distioel whercle was found in any organ.
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especially on brow ; anxious expression of eountenance ; tongue brownish; fur cleaning at edges, moist ;
diffienlty of breathing. Ale of nose working with each inspiration; severe congh; dirty rusty expectora-
tion ; bowels regular ; urine dark coloured but clear. Left lung and heart normal. Right lung, base
dull on percussion ; respiratory murmur absent. Apex, erepitant sounds, in fact the ordinary sounds
“ of pneumonia.  Wednesday morning, died 4 a.m,

“ Post-mortemn made 29 houvs after death by De. Bell, Dr. Britton, and others :—

“ External appearance : Black purple discoloration of ears, neck, serotum (upper surface), and penis.
Purple discoloration of arms (superior surfacel, fingers and nails of hoth ha.ngs. Emplysema under
sternum {left half). Right plural eavity, four pints of clear serous fluid. Collapse of middle lobe of lung,
C:al:;_ﬂi.-i!im:l pm-':luriurl_!,-. Inferior lobe VEry ||i*"|1[}' eongested, does not float in water. Bronchial glm 2
softening down and much ﬂnlﬂ.r:__"'cd. Ll !uu:ng eovered with recent and old adhesion ; inferior lobe
congested (floats) ; both brenchi congested, of a deep claret colour, the left more deeply. *Thin bloody
effusion under mucous membrane. Heart natural size ; deep staining of gerous aurfi;ce of aorta (dark
!hi.l:k}', valves stained also, right side a deeper colour than left.  Six ounces of deep straw-coloured fuid
i pericardivm.  Liver, gpleen, kidneys, intestines, and brain normal.”

2

The foliowing elinical notes of Case 26 in the text (a case referred to as an instanee of the ill-defined
n:'1zl?-1:si:!n f_lrﬁ.('n nppmmilly associated with Iltwquim:nl cases of anthrax) are H-Ilpph'u:] I_:}- Mr. Tordaoff,
4] ramiord i— E

“John Hudson, ®t. 36. Ten years ago had ague in Ameriea, otherwise healthy and pood history.
Had been working at the next sorting-board to J. W. 5.” (Cage 25, above recorded) * until August S0th,
after that at the board next to Stephen Ackroyd (page 26).  *1Te had, however, been eomplainin
sice the date above mentioned (August 30th).  The symproms from this time were dizziness, little head-
ache, aching in back and limbs, chilliness and feeling of langour, and restlesz nights. On Sunday, the 12th
of September, he felt much worse, and on Monday, the 13th, I saw him. Pulse 112, weak; temperature
little above normal ; complaining of weakneas and little eough ; no particular physical signs.  1dth:
pulse 100 ; condition same.  15th : much better, got up and went out; ate hearty dinner ; was worse at
night, and very restless. 16th: in the afternoon he seemed much in the same condition as when [
first saw him; pulse 120 and weak. Sept. 17th, 10 a.m. (seen with Mr. Spear) : patient in bed,
lnoking tired and listless; very slight flush, and that dusky and diffused; perspiring freely; hands and
face clammy; distinet I-i'-'itlil_:.r about dips and fingers ; pulse 100, weak muﬁumpmsaibic (signs, in faet,
of incomplete filling of arteries); temp. 101° F.; resp. 25 ; complains of restless nights, of coldness of
extremities, and occasional oppression of breathing and cough ; no pain anywhere ; chest resonant on
erms&inn; heart sounds mormal ; on deep inspiration, crepitant riles base of left lung posteriorly;
ittle white frothy expectoration ; tongue moist, and conted with thin white fur in eentre ; no per=
ceptible dulness over spleen; ne abdominal tenderness; ne diarrhea; no éutaneous eruption ;
negative results on microscopieal examination of the blood. 9 pm, ¢ pulse 88 ; temp. 101° F.; respira-
tions 25 ; has had a good day; colour of lips and fingers better.  Seph. 18 : has had a very good night ;
|:|||!.~z:: &0, feeble: temp. 10072 ; ‘I:n-:nl'.hiug iter; tongue cleaner: no albumen in urine; litle crepitation
over right Iullg !Hr.-il{rriﬂrly. Sept. 19 '|.'lll|.B-'l'! 10y temp. 10072 ; resp. 21; feels much better; bomgiLe
atill furred ; cough not nearly so bad; no particular expectoration: the pulse feels much stronger,
which I attribute to the port wine | ordered yestorday. Sept. 20 : has ha.ri a very restless night, and
siys his eough was much worse during the night ; pulse 120: temp. 105%; resp. 24 ; nomarked dulness,
but crepitation all over left lung posteriorly ; tongue more furred, especially in centre ; bowels acted
rather too freely this morning. Sept. 21 : pulse &4, temp. 1007, resp. 20; breathes much easier, bas
bad a Fairly gosd niglt, and eough not go troublezome ; fur on tonguo just a little brown, bowels
acting more regularly. Sept. 22 had a0 good night, cougled more ; pulse 100; temp, 10079 ; slight
erepitation over left lung, some dulness over right at back, and respiratory murmur scarcely audible
(I think there iz a linle pleuritic effusion on this side) ; expectoration very slight.  (Commenced to
give quinine, and dizcontinued all food bat meat broths.) :'51=|I1r. 23 : has had a good night, less
perspiration than wsual 3 pulse 96; temp: 10172 ; not so much duluess over rght lung, and respiratory
murmur can be heard distinetly ; tongue eleaner. Sapt. 24th ¢ fecels much betier ; |]Lf|5e 96 ; temp.
10078 ; perzpivation almost ceased.  Sept. 25th : pllIEE BH; temp. 1007; says bhe hod a firzt-rate night;
no perspiration, very little cough, and breathing almost natural, Sept. 26th; pulse 88, temp. 99;
il-._-l]s almost well,  Sept. 27th temp. 101 '2; pulse 106; had a somewhat restless night, but no
perspiration,  Sept. QHI:L: temp. 9974 ; pulse 100; had an extremely good might, good appelite, qnd
feels mueh better ; no cough,  Sept. 29th: temp. 99%2; pulse %6 ; fecls stronger, and sits up daily.
i Digeontinued quinine, to see if followed by any return of symptoms.)  Sept. 50 : temp. 99°; pulse 96 ;
Ot 15t : temp 200743 p:l.laer 102 ; had n gm::ir t‘:ighl. (the rize in temperature anid |!1I|:5-|: I attrilate to
over-cxertion ; has been up a long time and just returned to bed). Oct. 2nd : temp. 10072 ; pulse 96;
had a gﬂmi uig]lt; feels fuil']j.' well.  Oet. dih: much hetier ; sitting up; tl.’:mr_. oy '|'.iil]5{! 96, | gawe
him jron and digitalis to-day, and advised him to take the most nourishing food he could get.
Oct. 11th: since %ﬂ.ﬂ date be has progressed very well, and 1 have advised him 1o go for change of
air.”
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APPENDIX B.

Tanre 1.—Showing Dearns amongst Woorsonrens in the Bravronn and Keienvey Recisrrariox
DistricTs in Tex Years, 1870-79.% classified according to Aces and Diseasks (from returns

supplied by the Superintendent Registrars).

IHseases of the |
Ages. Fevers. *§_| Respiratory Ungans. i

J = 4
At all gl 4 o % g
Ages 5 E 'g £ 2 i3 g 25 _g 4 § =1
bl bl L IEAE T E R R VIR R AR REI AR
lelE|ElS|&|3]|8]3 g | s | & E =
435 | 39 257 13| 1|=|—| 3| 8 ' 21 B 21 it ] 14 G0 | B4 | 36 155

—

* For certnin subsdistricts T bave not yvol received the poturse quite up to date fowing Lo the pegliters from sach dixiriols not
having eome in}.  In other sule-distriots returns a livile beyond December 3161, 1878, have been supplied.  The deficiency o the
former case {a matier it is compated of 19 deaths only) bas been made op from the excess i the later.

1 Sixteen of these were from * pymmia,” * woolsorters disense,” * blowd-poisoning,”

In the following table the mortality from all causes, and from ecriain diseases, amongst the wool-
sorters |i?inF in the Bradford and Kei%lhley registration districts is eompared with the mortality
] 4]

amongst males of a corresponding age of the general population:—
Tane 2.
Axxvan Dexrn Rate rem 1,000,
Eﬁiim:nwl
T L o E F
living. From all ":::.:T;fn Prem ‘:ﬂ""' Dianis of| _ Ficsa
Causes. venotle ﬁ#ﬂ“;u“’. the Respira- | Phthisis.
Disenses, tary {lrﬁim.
Woolsorters in Bradiord and Keighley
Registration  Distriets,® 10 yenrs,
LE7O-THT - - - - 2, 000" 22-6 i-1 1-0a G35 4-7
Males above the of 15 yvears in the
Bradford and Keighley Registration
Districts—10 years, 1861-70 -| 69,104 178 1-4 "3 33 37

* [ bave not the return from the Haolifax Regiscration District,
t Sex foot-note to precoding table,

That the above table does not give, through an under-rating of the number of woolzorters living in
these two districts, an unduly unfavourable account of the mortality, other combinations of figures go
to shiow ;—

The following table shows that the number of weolsorters living to advanced age is less than the
corresponding proportion amongst the general population :—

Taprk 3. —PrrcExTAGE oF DEsTHs at 75 Years and upwards to Torar Deatss above
15 Years of Age.

Amomgst Males in Brad{ond |
Amongst Woolsarters—10 years, gt Keighley Ditto in England.
LRID 7 Registration Districis, 1561=70.
T-G* 116 167 [

¥ Notwithstsmding that oo deaths wore reglatered under 18 vears of age amongit wooltofiers,

G 2
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The annexed table gives the Emfrort'lanul number of deatlis from certain causes to the total mortality
—a eomputation, as i3 that in the last table, entirely independent of any estimate of population :

TanLe d—Fuoronrrovar. Numper oF DEatis from the oxpER-mExTonen Cavses to 100 Deatns

from arn Cavses, (1) amongst the Woowsontens, (2) amongst Mavxs above the Age of 15 Years
ol the Gexerar Porcnarios®

Ldls From inflammatory : ¥ Hath
Lupg [hiscasies. From Plitisis. ﬂ?:ﬂliﬁ*.s;
Woolsorters—Bradford  and [
Keighley Registration Dis-
tricis, 1O years, 1870-79 - 28-0 20-7 46

Males above 15 of gvanaral.
population, Bradford and
Kuighley, 10 yers, IH-GI-TUI 184 209 18

* The influcner of these diseases on the mortality must prolably be judged of by the rates given rather in Table 2 than o this
tahle, which latter i intraduced principally for the purposs -ul'shnwa'ngﬂ:h-: approximate aceuracy of the first ¢ for in this compaia.
tiom the * proportional numler of deaths from oertain discases to ths 1 nll enmges,” the divisor, e, the 1otal onmbser of

deaths from all canses, is nn exeessive number, and e quotient (i.e. the resulting proportional number) is consequently (=pd o
thiz extemt faetitious]y ) redoced.

t i, from zymotic disenscs oter than the seven principal anes of this cluss,

In the subjoined table the mortality of the sorters employed in certain of the largest worsted
factories of the distriet is given.

[This information has mostly been supplied me by the men themeelves, and must to that extent be consiibered of an er parie
chinpacter.  Bue e manee, dote of death, Se of the decensed porson wis given me with this information, so ihat scecurncy in this
regard is probably assurel.  In estimating the avernge number of sorters, | have been guided oz well by the masters a8 the men ;
anl from one factory the numerieal reconts of a clal which comprised os its members all sorters there employed was ploced at my
aisposal.]

Tasie 5.—Morraury amongst SonTers employed in Facrories from which Staristics are

ohtainable,
Estimated Averago
¥ = Years embraeed by Ko of | Number of Sorters | Total Number of | Average Annoal
ACIOCCR, Biatistics (imelusive). | Years | employed daring Dreaths. Mortalicy por 30000,
ihese Yeurs.
— | SR T —
Saltaire® - - [1871—Sept. 30, 1880 975 |y
Queenshuiy § - - i I 8fid—SFept, 0, 1850 1675
- - S p— 415 106 36
Messrs. Mitchell Bros. = : 1874—5ept. 30, 1580 G-75 |
e Sl it
Mesers, Mitehell & ﬁhelﬂ:wrd':ti 1 869—Sept. 30, 1380 11-75 iJ
|

* About the year 1876 the wentilation of the sortiog roome st this factory was improved ; they were no longer used to 5o
lorge am extent as <lore rooms, sl preater regand was paid to their cleanlingss.  Since then, it s sid, the oumber of cases of
= Waalsorters disease " have becn comparatively few.  The morlality averaged 26 6 from 187 1-76, and 2000 from 1877-50.

+ 1 bave the mortality retarns from this factory sinee 15851, bat have ooly inclhuded these sizee 1864, sinee before that date Vas
mohair was not pied.  DBefore this wme the * Wonlsoriers disease ™ stinched ocensionslly, it is suppoded, alpaca and aversge
mobair sorers, bat singe the imredection of * Van ™ the eases, it 5 stated, have become more pemerons. The death-rate
duripg the vears 1851-68 avernged 173 per 1n, since then it has avemged 21-%. This factory i3 exceptivnally well
np,‘l]|]i1|'ip.‘|ﬂur]-i'u 'm-gﬂﬂ to its hmiu:llt canditions,

+ Packers are inchuled in the stotistics of this factory.  Previous to 1873 or 1874 inferior woals are stated to kave beon 'rvrl'lr
litths used here: sinee then lange quantitics have been dealt with, It is snid thar before that date the mortality was low (although
T Tewve meof the slatistics), from 1874 it bas averaged 285 per 1,000 per anmum.

Work.— 1t must be obewerved that the mortality given in the above tablo is 'Ernhnhl_r to 2ome extent nnder-
stated, It must ocensionally bappen, for example, that a sorter IL‘H_'I.'H the employment through SO clironic
illness, or from old age, and dies zome time afterwards, whon his nome has been removed from the lisis hepe
by the employers and the men, The reiurns represent the mortality of persons actively engaged in the
peempatlion,
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APPENDIX C. :

NOTE UPON CERTAIN PHENOMENA OBSERVED IN ATTACKS OF THE
WOOLSORTERS DISEASLE.

Tng nature of the contagious principle of anthrax, together with the histology of the disease, are
subjects that will be dealt with by Dr. Greenfield, and 1 need only briefly advert to these matters,
But certain questions have arisen in the course of this inquiry that cannot well be passed over,
although, owing to the at present unavoidably indeterminate and provisional nature of the views their
wRunsirlemtiun suggests, I prefer to deal with them in an appended note rather than in the body of the

eport.

t is searcely necessary for mo to hm‘:rnise that the discovery of Pollender, as subsequently interpreted
by Davaine, is now all but universally accepted : the contagium of anthrax is a vegetable parasite, the
bacilluz anthracis, which gaining aceess, itzelf or more often by ite spore or germ, to the blood of o
sufferer, finds there a snitable medium for its development and multiplication ; and o multiplics, unti,
as Davine has shown, a single drop of blood may contain seven to ten millions of these organisms in
different stages of development. They, as Pasteur, Cobin, and Holfman have shown, cannot live without
oxygen ; they absorb it from the blood {(may be their seeming affinity for the lungs is partly explicable
from this need of theirs) ; they block up too as they increase in number the smaller capillaries ; and
thus produce series of effects in the infected organism of a double kind; the one due to a toxwmia, the
other to the mechanical obstruction of the circulation,

These latter are at least the two theories of the disease that have been advanced—principally by
Bollinger and Toussaint. They are not altogether satisfactory az explaining the morbid phenomena
observed, although, as the disease progresses, doubtless both the condition of carbonie acid peisoning,
and the extensive eeclusion of enpilliarg vessels, come to play their part. But from the first, before so
far as we have reason to believe either of these conditions are operating, a profound functional
disturbanee of eertain nerve centres is apparent.  And it iz by this latter ageney, however produeed,
that the varied phenomena of the disease—{rom the early prostration m:f eramps and pecelerated
respiration and cardiac movements, down to the peculiarities of couvalescence, or the pathologieal con-
ditions found in fatal attacks—are, it seems to me, most readily explicable. This subject may, however,
b ledt for diseussion elsewhere,

Az to the more usual channel by which the parasite reaches the system cohservations hitherto are
undecisive. Its entrance may be effected doubtless by various channels—by inceulation through
wounds or minute abrasions of the skin ; by inhalation, and the penctration of the mucous membrane
of the nose, mowth, and air paggages ; by ingestion, and the penetration of the lining membrane of the
digﬂalim tract ; or, lastl}'-.. h]i' peuelr.'l.til:m lllmugi] the cutaneous follicles, or the mucous membrane of
the conjunctivee, The poison may at its peint of entrance produce a local lesion, or it may fatally
infect the system and leave no trace at present reeognizable of its way of entrance behind.

Klein, in & report recently presented 1o the Local Government Board, on the * Lymphatic System of the Skin and
Mucous Membrancs,” shows the intimate connection that exists between the lymphatics surreunding the hair follicles
and the epichelium constiuting the outer roof-sheath of the latter; and alse between the superficial lymphatics of
mucans memboanes and the epithelivm of the surface—n connection that, in each mse, allows of the direet passage of
injection material from the Iymphatics into the interstitial or cement substance between the epithelial cells; and he
cluims fo have given thereby the anatomical explanation of the eficacy of medicaments mbleed into the intact skin.

The frequent implication of the lungs in the discase processes has been sail to indicate that the poison in such cases

nins acceds to the system by inbalstion.  Bul, although this mode of infeetion is probably o frequent one, the

duction here refereed to cannot, [ take i, be granied, #l.llll-ln contagia in general exhibit this predilection each one
for its special locality, and this i.nl'lullltm'tclltl,}' of the point of introduction. In this disesse the spleen is even more
frequently than the lungs, and in the same cliss of eoses, invelved ; and it is possible thers may be something in the
natural history of the contagium to render these organy favourite points for ita eollestion ; pechaps to rendeor them, if
I muy be permitted the expression, favonrite breoding grounds for it. 1 shall have presently 1o susgest o possibie
relation between the ingestion of evrtain ardcles of feod and the development of the disense, Now in the splesn we
have resson to believe an active metabolism associated with the digestion of these and other foods takes place 3 henes
the richness of the spleen-pulp in vorious extractives. And if we could accept for m moment the theory that here,
because of such possible favourable conditions, the contagium enrly collects and muoltiplics, its Joeal scbion mighe
suffics to explsin the corly and almost constant turgescence of the organ. The Ltter, acconding to M. Foster, is
due in ordinary case to a vase-motor dilation, scoompanicd by a relaxafion of the musenlsr bands of the trabeculse.
And o somewhat tll:lul!;uui logal effect would seem actually to be induced h_"r the poison of anthmx in the cxperimental
inocculation of animals, as evidenced by the mdema sround the point, and along the course, of the inaculation.

On its removal from the body that has given it shelter and nourishment, or on the death of that
body, the bacillus itself usually dies (or it may, apparently, under favonrable conditions, as for instance,
in i moist soil, rich in vegetable matter, continue the process of development and reproduction outside
the Jiving body); Lut the spores, unless the medium in which they are comtained undergo de-
composition, may, in a dry state, retain their vitality for months or years {Koch and Greenfield, and as
to persistency of poisom, Davaine, Einike). It is in this form, and by this means, doubtless, that the
flecces and hides of diseased animals retain the contagium ; amd that the latter, gaining access to the
blogd or other fluids of a living animal, unfolds anew its full activity,

Now as in the ease of other specific poisons, so in this one of anthrax, it is not all elasses of animals
that are equally suaceptible to its influence ; nor iz the same animal at all times and under all cireun-
stances capable of being infected, “That the human race is one showing an inferior susceptibility to the
infection is a conclusion I think fully justified. Doubtless many eases of anthrax in man oceur, and pass
unrecognised (the experience of Bradford shows it), and the certainty that it is 5o is a point worthy 1he
attentive consideration of the medical profession generally ; but having regard to the manifold waivs in
which the poizon must be distributed over the COUNETY—Ways numerous it seems bevond all l“-H{-',, s
conr‘.e:pliuu even from thiz one manuiaeture, we can nnl:,' {h:u,plgiu il12 rare OeCurTence amongst the
general population by acknowledging this inferior susceptibility, 1f, too, it were readily transmissible 1o
man, we ghould, 1 :’:ﬁl‘lnhll_f think, ||a|'i|:|g regard to the nature of the oceupation, expect the weolsorters
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theinselves to sulfer more frequently ; and, when they become infected, we might expect the discase
to spread sometimes to others ; for experiments on animals prove that the poison as it exists in the
human body is actively infective. The behaviour of the disease itself, again, a study of what has
preceded in the text of the Report will show, greatly favours this conclusion. There is considerable
evidenee, for example, that the morbific material may remain for o variable time latent in the bmix, In
man it is at any rate much less sudden in its effects than in the more susceptible species of animals.
I have no cases of so-called  lightning ™ or “apoplectiform™ attack to record. The disease in its
stage of invasion differs widely too, not only from these cases amongst anmimals, but in different
individuals. Thus this stage of mvasion or prodromata is apparently of indeterminate eourse, it ma
sometimes be ||rulu|1gl:t| i the symptoms may even ap‘pm'n-ntl!,' be intermittent. “The evidence, too, i3
almost eonclusive that the disease often passes little or not at all beyond this stage ; that, in faet, it
abortz. Further, since the bacillus anthracis is rarely if ever found swarming in the blood of any
animal until death is at least imminent, a superior power of resistance to the progress of the disease,
such as the conditions above remarked upon indicate, is, we might conclude, dependent, not upon any
exceptional individual tolerance of the presence of the contagion, but upon some actual restraining
influence affecting the intrinsic power of development, and of diffusion, of the contagion itself. The
w hole 1}'!{.:1;1.”& of the infective process 1n many of these cases of anthrax in man is suggestive, then, in
a peculinr degree, of o poison, at first and for a varable ime, to use an p;pmgﬁg“ of Darwin's, & ll!.'l‘t*]?
able to prolomg ire existence " ; bot with the breaking down of unknown barriers, or with the advent
to the blood or tissues of something favourable to its rapid multiplication, or perhaps in both these
contingencies, there quickly and efien most unexpectedly ensue the characteristic tumuliuous course of
the fully developed disease and swift and sudden termination.

Will our knowledge allow us 1o suggest an explanation of these peculiarly marked phenomena o
individual susceptibility or immunity in anthrax? Their explanation is neeessary to a due under-
standing of the pathology of the dizease, or for its scientific treatment ; and every circumstance that
appears to bear upon the subject is worthy therefore of discussion.

It has long been known that whereas i)u-rhivm-uus animals frequently suffer from this disease in an
epizootic form, and are most readily inoenlated with the poison, ommnivorous, and to a still greater degree
carnivorous animals are with difficulty infeeted. The blood of the carnivorous race is perhaps
deficient of something which 18 neeessary for the free development of the poisen; or eontains something
in greater degree inimical fo its life.  Lxperiments by M. Colin (quoted by Hellinger), zo to show that the
gastrie juice of carnivorous animals is destructive to the poison.  The observations of Profeszor Feser,
of Munich, however, reeently published, go further, and seemn to promise a practical issue. He had
observed that sometimes the rats he was experimenting upon exhibited a marked immunity from
the effects of moeulation, and by a long series of experiments he assured himsell that their susceptibility
or immunity was determined by their alimentation.  Those fed on flesh could net be incculated ; those
fed on bread crumbs or grain were inoeulated with ease.®

Here is one of his geries of experimonts -

A female rat previously unsuceessfully inoculated, hoving been fad on flesh only, brought forth nine young ones. The
tamily was fed on thirty grammes of anihrax meat, snd again the same with Srend steeped in anthrax blood.  No harm
ensned.  But the mother's diet was changed to bread.  She was then fed on the fllesh of o rabbit that had suffered from
anthrax for tvwn |];"n. Bhie was found dead in her eage three ll.l._\‘a Inter. OF the nipe I.nu.np; OIS, ﬂ_ll;l_:r: e ||-]n¢|,-r_’g with
three of the progeny of another mother, and fed obly on beef and horse fesh, while the réemaining six wers fed on
hread. All of them were ineeulated with the same quantity of antlirax blood from the heart of a rabbie ; all those fed on
Bivend died mpicly between the twenty-second and thirty-second hours ;. the six fed on flesh remained perfectly healthy.

From the first I was unable to dissociate these observations from a practical beanng upen the
present ingquiry ; and | consequently set to work to ascertain minutely the alimentation of the sufferers
from this dizeaze. hut before summarizing the results of this investigation, [ may refer to a letter bearin
upon the subject, that reaches me-in the midst of my own mquiries, from a wholly independent an
unexpected source from Constantinople (1 publish the letter in extenso on a suhr«rlsqnenh page). Anthrax
in Constantinople appears te be well known, and it engages the special attention of a certain class of
practitioners, ealled # Dallack Doctors,” “dallack ” being there the name given to the dizeaze. One
of these, 2 M. Diamanthi, enjoys a great reputation, “he only pretemds to eure dallack,” and his =kill
in this *has been handed down from father to son for several generations”  The treatment he adopts
{which appears to refer only to the mulignant pustule, and to have nothing special in it) is described ;
and ¢ the diet to be observed in caviare and bread and a little spirit, vepetalles and fi-uit being especially
dangeroust  Thus it would seem that the * dallaek doector™ has arrived at a conclusion pointing
distinetly in the same direction as that to which the scientific experiments above referred to lead. 1,
on the other hand, have to relate some very curious and suspicious circumstances that may admit of a
similar nterpretation ; and which, perhaps, will be so interpreted when further opportunity for research
has heen made use of, | | el )

Early in the inquiry the fact attracted attention that in an extraordinarily la roportion of cases
the initial or prodremal stage of the disease may be said to have terminated, and the acute often fatal
one ecommenced, between the Saturday evening and the Monday moming. Thas of the 29 recent
cases of acute constitutional infection that 1 have taken as affording more exact data, in 21 the sufferers
practically left work [or the last time at the completion of the week's labour on the Saturday after-
noon. | say practically, for two of these 21 attempted, but unsuceessfully, to resume work on the
Monday, and ene, instead of gui'nf' to hiz work on the Saturday, went for a 1m:|g walls, thinking o
throw off his feeling of malaise, Mareover, of the eight remaining cases, three left work or took to
their beds during special holidays, viz, ong on New Year's day, one on Good Friday, and one on
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* Wackemselhirift ff Thierkeilbupde wrd Fiekzuchf, Nos, 24 and 25, 1875 i

It nsay e mentiomed, also, i eonpexion with this subjeet of e possible influence of food sopply, that mony ohaervers have
at aliffement gines actually attributed the discase in shesp ood cotile to l:l‘ullhiul:-itrlg—!'l-clﬂfﬂﬁ, for example, %nﬂ u!rﬂlam of BT own
vylerinasians,  In ikis, af course, they wore wiopg; atill, the observations ll_}' which llw_l‘ Al piried their GpiTon My el e

withoul signifiennes, % : } ;
IT !i'lm- ialics are my owa,  Since writing the nhove s bewer has been recoived from Dir. Putterson, of Constantinople, which

refurs poothe snme subiject,  Frde peated.
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Whit-Tuesday. So that in mare than 80 per cent. of these recent cases, the acute stagze may be said
to have commenced on a holiday. This eoeidence is observed in a large proportion of the other more
doubtful cases ; and it iz not, it seems, o new feature, It had beer noticed in earlier attacks, so that [
am told it was often said amongst the men, that if a sufferer got over the Sunday (that is the Sunday
following the attack) he was all right. g g

Imuﬁi not, on the most careful inquiry, attribute this incidence of the disease to any peculiarity
of the oceupation. There is no special work confined to any one day of the week. The work-rooms
are usually swept out on the Saturday, 20 also are they in most factories on the Wednesday, and
gometimes every day; and owing to a plentiful leinklmg of water there is certainly lnms_dusr. at such
timez than when the bales are opened; the latter operation being, 2o far as time is coneerned,
indifferently performed. The explanation that of eourse next sugwests itzelf is that the prodromal
stage is long and indefinite, and that the men struggle on with their work to the week’s end, thinking
that the day and a half’s rest they will then have (Saturday being a hall holiday) will be a
sufficient restorative.  But in examination this explanation likewise does not appear to me satisfactory.
There is very little evidence of this struggling on and gradual breaking down.

"Ten of the 21 were not known to have complained of sickness before the Saturday of their leaving
work : others seem to have folt no worge on that day than on |:r|'.'{'i!lrll'|g ones . and, with one exception,
they all appear to have gone after dinner for their usunl Saturday afternoon’s walk or other recreation,
Still ten of them (the evidence was doubtful in one caze) had complained more or less before, and zome
few had very probably to make an effort to complete the week’s work.  But granting that they have
in this way the termination of the prodromal stage, as indicated by the cessation of work, to an extent
in their own hands, so to speak, it does not follow that this would determine the accession of the stage
of full development ; and yet, at some time after leaving work on Saturday afterncon and before the
Monday morning, this stage with urgent symptoms, had set in.  This peeuliar feature of the attacks
may be expre as follows :— ) .

Of the 21 men gi\'ing l.l‘l aetive (-.mp'l.u}'nu-.llt on the ﬂill:tlrdrly, bwo were st‘r:::llﬂlf ill the same night,
18 others were similarly placed by the Sunday night, so that on the evening of the last-named day, of
these 200 men one and all were confined to hed through sickness, although, as hefore stated, too
attempted to resume work on the following day. In the case of the single remaining sufferer the
attack was a little longer delayed ; he had left work apparently quite well on the Saturday, had gone
on a holidey excursion to Kidderminster, snd was brought home in a partial siate of eollapse on the
Tuesday night. The day of termination will show, again, how swift in these cases was the progress of
the disease after the Sunday, OF the 21 cases five recovered ; all but one of the remaining 16 had
terminated fatally by the following Friday night.

‘The suggestion is forced upon the mind by an attentive study of these histories, that between the
hour of leaving work on the Saturday aflernoon and the Sunday night something must occur to
awaken as it were the slumbering disease germs, or to give an enormous impetus to the disease.

There is one marked difference between the mode of living of the large majority of these workers on
the Saturday and Sunday, and on the other days of the week. They all, it seems, on the work davs
make more or less hurried meals; a large number, indecd (in some factories two-thinds of the men),
take their meals to their work. [t follows that on Saturday, when they dine at home, but more
eapecially on Sunday (on this point testimony 8 unanimous), a mueh larger amount of vegetable food
is eaten than on other davs ; as much often, I am tobd, ns on all the other days combined.  Further,
during what is afterwards assumed to be the initial stage of the diseaze, o man vsually thinks be is
suffering from a cold; and it is a very common practiee-indeed for him to lay up on the Saturday evening
and -"E-umEni)_-', when he would not on other days, and doctor himself, With this latter object, for the
purpose of “sweating bimself,” he drinks copious draughts of various herl decoctions (yarrow,
exmomile, balm, mint, and hore-hound teas, &e. &) In 22 reecnt cases of the dizcaze, where
special inquiry was made on this peint (attention was not directed to it at the ewrly stages of the
ingllir}”}, the practice of drinking such infusgions had been earricd out, during the stage of indefinite
initial symptoms, which in many cases seem to prolong themselves or to disappear spontaneously, in
no less than 15, (these were cases, 4, 9, 14, 15, 16, 18, 20, 24, 25, 28, 50, 31, 52, 38, and 40, in
# Histories of Recent Attacks ™) ; and whether there exist a causal relation or not, it was not very long
alter this imbibition that the violent symptoms of the disease in these cages manifested themselves, [n
nearly every ease where satisfuctory information was obtaivable, and it was obtained in the large
majority, the development of these violent symptoms was found to be eo-incident with the ingestion of
an ﬂplbmrt.‘ndjf anusual quantity of vegetable food in some form or other (onions, lettuce, cabbage, fruir,
or herb decoctions).  In the progress of certain of the eases, again, alter remission of the symptoms, 2
relapse or exacerbation prﬂnnr}‘hr follow the ingestion of vegetable foed or fruit. (This was specially
observed in cases 21, 29, and 40; the patients were much better and thought to be FECOVErING, anil
were downstairs eating frud, and in case 21 cabdage alzo, 24 hours before the fual termination of their
illnesses.) At the same time 1 must guard against an appearance of laving undue stress upon this
coincidence. 1 am fully alive to the danger of drawing deductions from the mere conearrence of two
circumstances, when one of them iz so common a one as the eating of vegetable food and froit. Bur in
the light of our knowledge of the patural history of the contaginm, by which it might appear that a
causzative relation between one and the other of these circumstances iz not o improbable as at first
sight it may seem, and in view also of the immensely important issues that are involved if this relation
really obtain, | bave considered the subject worthy of careful attention.

The poesible influence of * eatching cold ™ cannot altogether be dizscarded.  In some few cases there would seem o be
a histery of cold with exposure tu wet, proceding the appesmnce of the disense: and in malarial affeetions it is believed
the lighting !:IEI of the divense fthe germs being presumobly present in the system) may be brought abont by such an
infAuence. “I'be sorters’ occupation is an in-door one  So, perhaps, there may be more exposure to weather on the
Haturday and Sunday than on other days. But, on the other hand, these men often live bone distances from theie

work, and then the opposite condition would obtzin. ©n the whole 1 was obliged 1o consider that such & eanse conl ]
unt, in the majority of cases, have influenced the result.

Since the incidence of the disense refereed to is on the Satwrday night and Sundsy. question ns 1o the * drinking
habiats ™ of the sufferves will mo doult e suggested,  Alsohol, judging even From the histories, coubd mrele bove had sne
julluence ; w bwrge proportion of the recent sufferers were moss abstemions men, two of tisee of them indeed being * T

Gk



50

alstsiners."”  Dut beer, the usual alecholie deink of the sorter, may of coarse be regarded as a vegetable decoction ; and
it 14 & curious fact that in one case, offering a striking exception to the incidence in question, the suffercr, who was
stated to have undergone duning 17 years five distinet attacks of thiz disease {geod histories being given, and the nature
of the last attuck ot least being recognised by the medieal attendant), had been remarked by his comrades to have been
**on the beer* immediately preceding cach of the severul oecasions.

The following is the letter from Constantinople referred to on page 48, it is addressed to Messrs.
Cralitree, of Dradford, by their agent, Mr. Gatherall :—

i Sinee writing you so~ ¢ months ago I have been making further inquiries into the nature of the
disease from which I lest one man a few years ago, and from which my men suffered last year, but
from which they all {five of them) recovered. This discase, the men say, may be contracted from
sorting other mohair, but it generally results from Van sorting. The men do not fear to sort Van
moliair, and the bulk of the sorters are always ready to aceept work on this elass. The cases which
have eome under my own observation, and nfy which 1 have Lﬂﬂ.ﬂl as proving fatul, have presented
different symptoms to those cceurring in Dradford, and the sorters say that no man need die of the
disease if he has it looked to in time. The disease hore is called * Dallack,” which means * Spleen.
There are practitioners here whose sole business is to cure dallack, 1 Fllﬁpﬂsn they would be called
quacks in England ; but they have a large practice, and the sorters bave confidence in them, while they
have noue in the treatment of regular practitioners. 1 have seen one of those dallack doctors, whoe is
the most esteemed, and to whom the mohair sorters invariably apply.  His name is * Diamanthi,” and
the following information was obtained by me from him. The {Lseaﬁﬁ is called spleen, beeaunse it is
that organ which is diseased in the animal from which the infection comes. There are various kinds of
this dizease ; there is a disense which can be contracted from a sick goat, or sheep, or cow, or buffalo,
Mogt commonly the disease is contracted i Constantinople from sheep and sometimes from goats.
The men who mostly suffer are shepherds, butchers, and wool and mobair sorters.  The disease i the
animal shows itself b],' hotts, and the infection may take |:|Im:.u h_}' tmllj:'hillg or rubbing the aﬂimal,urby
handling the skin or wool. The meat may be eaten with impumty after cooking, but the steam off the
pot may give the infeetion.  The disease shows itself in man by a carbuncle, which breaks out on the
tace, neck, or hands: some constitutions being more linble than others. It is very like plague in its
symptoms, only much milder ; always curable if taken in time, and not eommunicable from one man
to another. The dallack doctor only gnarantecs a cure if applied to ere 12 days have elapsed, and his
treatment lasts about 25 days. IFf more than 12 dave have elapsed cure is very doubtful. :I'IIE first
symptom is o great itehiness of the affected part; on seratching this water exudes, and then the boil
grows and hardens. The skill of the doetor lies in determining the right moment to apply a poultice
of herbs, aud the right time to lance the boil.  After lancing the parts are burned with eaustie. The
diet to be observed is caviare and bread, and a little spirite.  Vegetables and fruit being especially
dungeous, The skill of M. Diamanthi has been handed down from father to son for several generations,
and he only pretends to cure this one disease.

“The foregeing may eontain some nonsense, but there must be some ground for the confidence
which our men have in the doctor. It is from such boils that men have died in this eity, and from
which many have recovered, the infection being attributed to Van mohair.” ;

{ Received from Messrs, Crabtree, August 26, 1880.)

Sinee the above was in type a letter has been ‘received through Dr. Dickson, of the British Embassy,
from Dr. Patterson, Physician to the English Hospital in Constantinople, which substantiates earlier
information from that city. Dr. Patterson speaks of the frequent occurrence of boils among soriers,
especially sorters of Van Mohair; their boils sometimes assuming the appearance, but not always,
of typica. malignant pustule. He speaks also of ramours of rapidly fatal aitacks of the constitutional
infection, and saw himselfon one oceasion, at the master's request, several sorters employed at one factory
who showed “incipient symptems of blood peisoning,” after sorting a particular lot of Van mobair ;
none of them had any pimple or pustule, and all recovered. _Unﬂn_‘t-umttel% Dr. Patterson has had no
apportunity of studying a case completely ; for, he says, the natives will only be treated by the Dallakjis,
or ™ Dallack doctors,” in whom they have entire confidence. Ihese native ractitioners excise, or
cauterize (with the red-hot iron), the local pnstule, and ** then preseribe an abzolute diet of caviare and
magie, o raki.,”
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Dr. H. F. Parsons’s Report on the prevalence of Scarlet
Fever and Enteric Fever in the Castleford Registration
Sub-District, and on the General Sanitary Condition of
the Castleford, Whitwood, and Methley Urban Sanitary
Districts included in that Sub-District.

Grorce Bueonaxax,
Medical Department,
May 24th, 18350,

Tue present inspection, which was made in February and Mareh 1350, was
called for on account of the continued prevalence of Searlet Fever and
“ Fever " in the Castleford Registration Sub-District, as shown by the Registrar
General's returns.

The Castleford Registration Sub-District is included in the Pontefract
Registration District, of which it forms the north-western portion. It in-
cludes the three urban sanitary districis of Castleford, Whitwood, and
Methley, which are conterminous with the townships of the same name, and
also the township of Glass Honghton, which for sanitary purposes is included in
the district of the Pontefract Rural Sanitary Authority. The area and popula-
tion of these townships are given in the census returns for 1871 as follows :—

| Inhnbated Houses. ]'rq'mlu.ri.-url.
“Townehi | S —— e |
IENIR. [ Aeres,
| 1861, 1587 1. | 1861, | 1871,
Castleford - 3 : 4 s6r | sz | 12n 3,576 | G263
Whitwood - - - - 1,082 24 | 639 | 1,723 | a342
Methley - - . -| 8492 | &01 | 691 | 2472 8,277
Glass Houghton - - - L,079 | 113 | 187 | 4549 ‘ 851
Sub-district - < i e 1,751 | 2788 | gs60 E 13,768
I |

The large increase of population between 1561 and 1571 was attributed by
the Registrar to the establishment of new glassworks and to the opening of
several new collieries ; it amounted to G0 per cent. in the 10 years, or
4-8 per cent. annually. If the same rate of increase had prevailed since
1871 the present population of the sub-district would be upwards of 21,000, but
it is probable that the augmentation of the population has been checked or
arrested by the depression in trade which has prevailed during the last vear
or two. Few houses are now building, and many are empty.

The sub-district is situated in the broad open vallevs of the Aire and the
Calder at the point where these rivers join. The geologieal formation is the
Coal Measures, which are covered up in the lower grounds with allavium and
river gravel. There are several large collieries employing in prosperous
times a large number of men. There are also extensive glassworks giving
employment to a large number of hands, male and female ; the other
industries being chemical works, earthenware potteries, and agriculture,

The table on p. 2, compiled from the Registrar General's quarterly reports,
gives the vital statistics of the Castleford Sub-District during the nine years
1871-79. )

This table shows that the hirth-rate in the sub-distriet is excessively high,
indicating that a comparatively large proportion of the population consists of
young married adults,

The death-rate is also high, both among infants and at all ages. The
deaths from small-pox, searlet-fever, * fever ” (chiefly enteric), and 'u.l;pw:j::l.l.y
diarrhoea, are above the average.
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On commencing the inspection it was ascertained that the epidemic of
searlet-fever, which was the more immediate occasion of its being made, had
up to that time been confined to the urban districts of Castleford, Whitwood,
and Methley ; the investigation was therefore limited to those districts.

Searlet-Fever.—From the table given above it appears that the sub-distriet
is rarely, if ever, entirely free from scarlet-fever, deaths from that disease
having ocemrred in every year since 1871, It was prevalent in 15874-76, but
in 1877 and 1878 it was comparatively quescent, only four deaths having
oceurred in each of those years. During those two years many children were
born or grew from infaney into childhood, reaching the period of life when
the liability to searlet-fever is greatest, unprotected against the diseaze by a
previous attack.

Methley was the first place in the sub-district to feel the foree of the present
epidemie, but there had been a few previous cases in Castleford in the latter
part of 1578, In January 1579 there was a large family gathering at a
funeral in Methley ; some of the friends of the deceased, who came from
Castleford and brought a child with them, had scarlet-fever in their house at
the time. A child living in Methley, who was at the funeral, was taken ill
with searlet-fever three days afterwards, and died on January 12th after two
days’ illness. This is believed by the Medical Officer of Health to have been
the first case that occurred in Methley. The second case, also a child, lived
half & mile from the first, but the fathers of the two children worked at the
same pit, and had occasion sometimes to go to each other’s houses. . From
this time the fever soon spread. Several of the families attacked in the
earlier part of the outbreak were related to each other, and the children
used to visit at each others’ houses. Into an outlying part of the Methley
distriet ecarlet-fever was introduced from the neighbouring township of
Rothwell; the patient was a child who had been taken there to a festival and
dressed in a house in which scarlet-fever existed: it was taken ill two or
three days afterwards. In many of the cases in Methley the source could be
traced to intercourse with households in which the disease previously existed.
The epidemic at Methley had, it was hoped, subsided at the time of inspection,

In Castleford the disease did not become prevalent till the autumn of 1879,
and it was increasing at the time of inspection, 15 deaths having oceurred in
Febroary 15880, The genealogy of the cases was not traced so readily as at
Methley, but there can be no doubt that personal intercourse was the chief
means by which the disease was spread. At Whitwood also the disease was
on the increase at the time of inspection. Some of the cases appeared to
Lave contracted the infection in Castleford ; others from their neighbours in
W hitwood.

Mueh carelessness and indifference a];Penrs to prevail among the labouring
class with respect to the propagation of infection. It was stated that a few
vears ago the body of a child who had died of searlet-fever was brought from
Leeds to Methley to be buried. On arriving at Methley it was taken into a
public-house, where the coffin lid was unserewed, and a number of ehildren were
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brought to kiss the corpse. Childven are commouly taken to funerals, even
to houses where infectious disease exists, and mourning clothes ave frequently
let out on hire, or lent, for such oceasions. .
The following Table gives the number of deaths from scarlet-fever in the
Castleford Registration Sub-District, from 1578 to 1850:—
(ot b Fonal. Whitwond. Mathley,

1875,
Mareh - - - = 1 —
October - - - —_ 1 ==
November - = = 1 — =0
December - o = 1 e =

15749,
January - & 1 e o
February - = = S e °
Mareh - - - — i 1
April - = = 1 - 12
May = = - 1 — 5
June - - - = = 6
July - = = = = 1
Aungust - - = 2 s 1
September - - e 9 3 S
Oetoler = = = i B 1
November - = z 4 e 2
December - = = 9 1 4

1550,
January - = = - 2 ]
February - - s 15 5 b

Entevie Fever.—~It will appear from the description which will be given of
the districtz over which tlltis inspection extended that the local conditions
favouring the propagation of enterie fever, viz., bad drainage, polluted
drinking-water, and nuisances from exeremental filth, are abundantly present
in all of them. Itis not surprising, thereforve, that in all three distriets the
death-rate from * fever,” chiefly enterie, is above the average, being for Castle-
ford, 0-61; for Methley, 0- 66 ; and for Whitwood, 1 00 per 100U per annum
on an average of nine years; that for England and Wales having been 0- 51.

Enteric fever has been especially prevalent in Driver's Row, Castleford.
(ases have oceurred there from time to time for years back, and in 1879, in
the 12 houses of the row, 12 cases of enteric fever oceurred, four of which
were fatal. SBuspicion fell upon the well-water used by the inmates of the
whole row ; but it was analysed on two different oceasions, and each time was
pronounced free from contamination, and on the well being cleaned only
light-coloured clay was got out. It is said however that a drain-pipe runs
close alongside the well, and the inspector was not sure that there might not
be some leakage from it into the well. The drains, of which the inlets are
close to the houses, were blocked up last vear, and very offenszive.

Digrrhaa Moviality.—The probable canses of the invariably high mortality
from diarrhcea in the sub-distriet call for some notice. In addition to the
general prevalence of filth and filth-effluvia in the neighbourhood of the
houses, and to the frequent contamination of the water used for drinking and
the preparation of food. other cireumstances, less under the control of sanitary
authorities, appear to be operative in producing it.

Negleet and mismanagement of children seem only too common. Early
marriages are frequent, and many women who are employved from girlhood
in the manufactories can have little time or opportunity to learn or practise
lessons of domestic economy, The interiors of many of the cottages visited
presented a scene of dirt and disorder, very unlike the neatness and cleanliness
which mark a well-regulated cottage home. While the mothers are out, the
younger children are often left in charge of others little older and unable to
take proper care of them. The following are illustrations of some of the
casualties to which children are exposed, the cause of death in each case
being given on the verdict of a coroner’s jury :—

Age, 10 weeks.—* Syncope, caused by chronie diarrheea, kept up by im-

proper feeding.”

Age, 12 weeks.—** Accidentally burned.”

A2
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Age, 7 months—* Suffocated by swallowing a penny.”

Age, 6 weeks.—* Suffocated in bed with parents.”

Age, 16 weeks.—* Diarrheea, aggravated by want of attention and nourish-
ment.”

Age, 1 year and 9 monthe.—** Accidentally drowned while playing alone.”

Age, 11 weeks.—* Diarrheea, and want of proper food, and atfention.”

Another Child.— Diarrheea, aggravated by want of medieal treatment and
proper attention.”

Tt was stated by several persons likely to be well informed that the practice,
common in the neighbourhood, of insuring the lives of children had an
injurious tendeney in diminishing the care which their parents took of them.

Milk is said to be very scarce and difficult to obtain in some of the places
vigited, and 18 hence rarely used for feeding children.

A circumstance which cannot fail to have a prejudicial effect, is the
frequent absence of a proper pantry for keeping food. Few of the cottages
visited had a properly constructed larder, with free ventilation into the
open air. The usual place for storing food is on shelves above the steps
leading down to the coal-cellar, the cellar itself being frequently invaded by
foul water from the surface or subsoil, or by sewer air from an untrapped
drain. In other houses food is kept in a cupboard without external venti-
lation ; it may be next the fireplace, or against the chimney-back of the
adjoining house. In such situations, especially in hot weather, food soon
taints and passes into a condition in which it is very liable to derange the
organs of nutrition, causing diarrhoea and other disorders.
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The following portions of this report relate to the sanitary condition of
the several districts inspected.

|

Casrrerorp Unpax Districr.

Castleford stands on the south bank of the river Aire, just below its junction
with the Calder. The town is situated mostly on sloping ground, and is
irregular in ground-plan. The population has inereased very mpidl{ until
within the last year or two, but iz now stationary or declining, many houses
being empty. The staple industry is the manufacture of glass bottles;
pottery ware is also made, and many of the inhabitants work in collieries, of
which there are several in the neighbourhood, although none are actually
within the Castleford distriet.

Castleford has been twice previously inspected. In 1850 the General
Board of Health cansed an inguiry into the sanitary condition of the towns-
ship to be made by Mr. Benjamin Herschel Babbage. The prineipal conclusions
at which that gentleman arrived were as follows :—

1. The township was very unhealthy. This was proved by the returns of mertalicy for the
10 f’l:ll-ﬁ 18109,  These showed o mean anoual death-rate of 27 9 in cach 1,000 of the popalation,
anil n proporiion of deaths from zymoetic diseases to the toial deaths from all capses of not less
than 27 ¥ por cent.

2, Litde dininnge hod been envvicd out in the village, and the linle which bl been done was
very defective.

3. The method of exerement disposal by privies and open ecssposls was bad in priociple, and in
execition a souree of the gravest nui=mmee and injory to healih,

4. The woater-supply devived from ile rviver, from shallow wells, and from the storage of rain-
watir, was defuctive in quantity, and as a role of very impure guality.

5. There was much nuisance in some places from the careless mode of disposing of the hlood
and offul of slaucliterel animals ; the highways were badly regaived, and the q:llumll:rm‘d Was Very
much overcrowded with geaves, snd o proposed adidition to it qoite inadequate to the want= of the
population.

Mr. Babbage recommended :—

1. That the Public ITealth Act, 1848, should be applied to the township of Castleford,

2, That o complete system of sewerage should Be Lo dewn with ontfalls ot sach levels as would
ennble the grenter portion of the sewage to be used for (he irrigation of the land.

A, That a supply of water should be obtained from the rising grovnds aloot Castleford by a
system of deep subsoil drainage, the water being stored in a reservoir and distributed by mains to
tho different houses.

4. That all cesepools De abolished ; that the privies be converted into waterclosets, and that
alditicaal clossiz be built where wanted.

4. That a public Saughter-house he crected.

6, That & public cometery be established.

An inspection of the township was made in 1871 by Mr. Netten Radeliffe, on
behalf of the Medical Department of the Privy Council Office, on account of the
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Registrar General's tables showing an unduly high mortality from * fever.”
In the interval between this and the previous inspection the Public Health
Act, 1848, had been adopted (1851). a Medical Officer of Health appointed
(1853), and a code of byelaws framed and approved (1864).

The following summary of the 20 years sanitary work done by the Local
Board is given by Mr. Radeliffe :—

Sewerage.—The main thoroughfares had been sewered, but the sewers had
not been extended proportionately to the growth of the place. No plans of
the sewers existed. The branch drains were ill-constructed.

Surface Dvainage.—This was very generally defective, and from its imper-
feetion much nuisance arose.

Water-Supply.—The arrangements for a public supply were then being
completed, and the inhabitants had not as yet access to the water.

Erevement Disposal and Abatewent of Nuwisances—The arrangements for
excrement djgpuaul and the nuisance arising therefrom, remained practically
the same as in 1850; much nuisance existed from over-full middensteads,
from filthy surface drains, and from collections of manure, The nuisance
from slanghtering animals had not been altogether abated; that from an
gvercrowded burial ground bad alone been effectually remedied.

Cottage Constructiwon.—The erection of back-to-back houses was not per-
mitted by the Local Board; all recently erected cottages had through
ventilation.

*The results here described fall far short of Mr. Babbage's recommenda-
tions in 1850, and in all essential respects the exeremental and other nuisances
which thosge recommendations were mainly designed to remove remain unabated
at the present time. It is not surprising, therefore, to learn from the returns
of deaths that there has been no manifest improvement in the health of the
population during the past 20 years. The sewerage, as far as it has been
carried out, has chiefly aided in securing greater surface cleanliness, but even
this very imperfectly in many localities. The population has yet to benefit
from the improved water-supply. The couditions which give rise to
excremental nuisance are essential to the method of excrement disposal by
the common privy with middenstead ; and so long as this method of disposal
is persisted in, any abatement of this form of nuisance which would sensibly
affect the health of the inhabitants, is impracticable.”

Mr. Radeliffe recommended that the advice of a skilled engineer should be
obtained as to the sufficiency of the existing sewers, and as to the extension
of the sewerage; that measures for the improvement of the surface drainage
should at once be systematically proceeded with ; that water from the new
waterworks should be supplied to houses without delay, and that in place of
privies with middensteads, if the water-supply proved insufficient to allow of
the general adoption of waterclosets, there should be substituted either (a)
earth closets; (b) pail closets; or {¢) midden closets modified =0 as to avoid
the evils attaching to the common privy with middenstead.

The following deseription of the present sanitary condition of Castleford
will show how far these recommendations have been acted upon. It will be
geen that though various extensive and costly works have been undertaken,
much still remains to be done before the full benefit of them ean be derived,
and that up to the present time the amelioration of the sanitary condition of
the town actnally effected has been but small,

Sewerage.—A system of main sewers has been carried out under the
direction of Mr. Paterson, C.E., and has been completed about a vear. The
sewers consist partly of oval brick culverts, partly of glazed earthenware
pipes. The trunk main leading to the pumping station is a large enlvert
which is intended to act as a reservoir for the sewage in the intervals of
pumping. The sewage is raised to a plot of ground containing 12 acres,
situated at Wheldale, just outside the border of the district. where iv is
disposed of by intermittent downward filtration. At the present time about
two hours’ pumping each day is sufficient to empty the sewers. Ventilation
is provided for by man-holes and shafis in the erown of the road. The sewers
are designed to convey foul liguids only, it being intended to wutilize the old
sewers as outlets for storm water.

At the present time, however, it is estimated that only about a tenth part of
the houses in the town are drained into the new sewers. The private streets
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in which a great proportion of the houses are situated are with few exceptions
still unsewered, or drained only into the old sewers or into watercourses. In
the undrained parts of the town house-slops are commonly thrown into the
middensteads, or into gntters dug in the bare earthen surface of the back-yards,
down which they flow into the back street, or, it may be, into an adjacent piece
of wagte ground, to find some hollow spot where they may stagnate in a Elt.hj'
pool. The nuisances arising from want of proper sewerage are especially
obvious in two new parts of the town, built since the date of Mr. Radeliffe’s
visit, one a low-lying part on the north-east ecalled Wheldale Lane, the other
called Eleven Acres on higher ground to the south, separated from the older
!Imi't of the town by the North Eastern Railway. In Wellington Street, Wheldale
iane, the private sewer down the back street at the time of inspection was
stopped up in its lower part, the sewage thrown into the upper inlets welling
up through those lower down, and flooding the hacl-:-%'m‘ﬂs tar and wide with
pools of foul water reaching even to the doors of the houses, which, however,
were fortunately mostly unoceupied.  Half Acres, mentioned by Mr. Radeliffe
as unsewered in 1871, is so gtill ; searlet-fever has been very prevalent there.

On some of the older properties the drains are square, roughly made of
stones; in some cases they run under the houses. The newer drains are of
glazed pipes. but appear often inefficiently constructed, and many of them
were found stopped up with sediment. As an example of the carelessness
shown in the laying of drains, it may be mentioned that I saw a siphon bend,
the object of which was to prevent sewer-air coming up the hounze-drain,
which was laid horizontally on its side so that it could hold no trapping water.

The branch drains are usually ill-constructed. On the older E:ru erties the
inlets are mostly large untrapped brick gullies of the kind to which the term
*“ cesspool  is applied in some parts of Yorkshire, containing a large quantity of
putrefyving sediment, and giving off effluvia in some cases in the neighbourhood
of the doors and windows of the houses; the yard surface around them was not
unfrequently unpaved, or laid with rough stones or brickwork, the interstices
of which werve sodden with foul liguid. The inlets were, as a rule, outside
the houses, but one case was observed in which the pipe of a newly-con-
structed seullery sink went direct into the drain, no attempt having been
made, even by trapping, to prevent the sewer-air from entering the house.

The houses in Castleford have many of them cellars for the storage.of coals
and food; these are frequently ill-drained, and in some instances, ag in Bridgee
Street, contaminated with sewer-air, or in times of flood even with sewage
from openings in the floor. In Lower Oxford Street, which is on sloping
ground, the cellars of a long vow of houses are drained by openings in the
party walls into those of the lower houses of the row, in some of which at
the time of inspection water stood as high as the second step. The smell
from this stagnant water was much complained of, and meat kept in these
cellars was stated soon to become tainted and turn green. In one of the
lowest: houses two cases of enteric fever, one fatal, oceurred in 1575,

The “ Willow Beck,” a watercourse used as a sewer, mentioned by Mr.
Babbage as forming an extended open eesspocl, has been arched over and
converted into a flat-bottomed sewer, over which houses have been built. The
emanations from it coming up untrapped drains are still a source of nuisance,
and it still in wet weather floods the cellars of neighbouring houses,

Strects and Dheellings.—The private streets in Castleford, of which there are
many, especially in the new neighbourhoods of Eleven Acres and Wheldals
Lane, are many of them in a deplorable condition, awinglnm the want of
drainage, to the surface never having been levelled or laid with proper
materials, and to their being maide receptacles for filth and refuse, solid and
liquid. Notices under seetion 150 of the Public Health Aet, 1873, have been
served by the Sanitary Authority for putting into repair and sewering some
of these private streets, and have expirved, but the Authority are unable for
financial reasons to carry out the work themselves,

The common court-yards and private back-yards are also almost always
unpaved and ill-drained, and often in a dirty condition.

I'he older houses, as some of those in the yards in the neighbourhood of
Bridge Street, arve situated in low-lying and confined positions, and are damp
and ill-ventilated. There ave a good many back-to-back houses in the older
parts of the town, but the erection of houses of this class is now forbidden by
the byelaws, and all newly-built houses have through ventilation,
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Water-Supply.—Castleford is furnished with a public water-supply which is
in the hands of the Sanitary Authority. The water iz obtained from a well
in the coal-measures at the lower part of the distriet, at some distance from
any house ; the well ig about 30 feet deep, and is fed by a horizontal driving.
The water is pumped into settling tanks, and thence into an open reservolr
on Red Hill, an eminence about 200 feet above the town. The water when
first pumped up is clear with a strong chalybeate taste, which it loses to a
great extent on standing, throwing down at the same time a rusty sediment
of oxide of iron, which accumulates in the settling tanks and is Hushed out
every week into the river. The Rivers Pollution Commissioners, 1868 (Sixth
Report, page 329), thus speak of the quality of the water of the Castleford
Waterworks: “The water is somewhat chalybeate, and becomes slightly
“ turbid on exposure to the air from the deposition of oxide of iron. Tt also
“ gontains a remarkably large proportion of common salt. Tts chalybeate
“ character would be entively destroyed by the addition of lime to it in
“ the proportion of 11b. to each 1,000 gallons. Allowed afterwards to repose
“ for 12 hours in a reservoir, the water would becowe perfectly clear. a
“ eonsiderable proportion of the organic matter which it contains would be
“ pemoved, and the hardness would be materially reduced.”

The samples referred to in the Report of the Comunissioners were taken
from a now disused well at the pumping station, about 100 vards from the
present well ; the water of both wells is, however, of a similar quality. The
arpendud report by Mr. Fairley, borongh analyst of Leeds, shows the
character of that now in use. The quantity of water daily sapplied is
estimated at 139,000 gallons; the yield of the well i= stated to be barvely
sufficient for the vequirements of the district. The water is supplied ly -
constant service. There was a good deal of waste at the time of inspection
from water pipes burst by the frost, especially on unocenpied premises, some
of which were flooded in consequence.

The town’s water is estimated to be used by about two thirds of the inkahi-
tants, the remainder drawing their supply from private sources, as shallow
wellz and rain-water cisterns,

The water of the River Aire is used occasionally for domestic purposes,
and a spring, called Spring Well, on the foreshore, said to issue from an old
colliery working, isa good deal resorted to: the water of the latter is reported
by the analyst to be, though hard, such as may be safely used for drinking.

The shallow wells and underground cisterns are many of them polluted,
from foul matters finding their way into them from the surface or subsoil.
The Banitary Authority are gradually getting such wells and cisterns disused,
and requiring a supply of water from the maing to be substituted.

The disused wells and cisterns are in some cases not only, from their
unguarded state, pit-falls dangerous to life and limb, but also a source of
nuisance from the foul matters which find their way into them, being in fact
unintentionally converted into cesspools. One snch cistern of large size and
full of black sewage is partially under a house in Castle Street, the cellar of
which is oceasionally flooded by it; the opening, covered only with locse
stones and broken boards, is close to the door of another houze in a very
confined situation, the inmates of which complain of the bad smell from it,
and suffer frequent ill-health, espeeially diarrheea.

Eaerement Iisposal.—There are few waterclosets in Castleford, and those
almost all in houses of the better class. One ecase, however, was observed in
which a watercloset had been substituted for a midden-privy in a very con-
fined position; it was flushed direct from the pipes by means of a serew-
down tap below the seat,

The Rochdale pail-system was m part adopted in Castleford some yvears
ago, but has fallen into disfavour, and is being gradually given up. There
are two streets in Wheldale Lane in which it was stated that there were
formerly 200 pail-closets which have now been converted into privies with
open middensteads of a kind to be hereafter deseribed. There are at present
about 136 pail-closets remaining. The objections alleged to me against the

il-closet system, with the exception of that of the greater expense entailed
t?— the more frequent scavenging which it necessitates, were such ag should
have heen brought, not against the system itself, but against the unintelligent
and slovenly manner in '“ﬁ]iﬂll 1t haz been worked.
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Thus [lstiib was objected that the frequent removal caused great incon-
venience to householders. That this is so, is due solely to the faulty plan on
which the privies are constructed. Although in the newer parts of the town,
in which alone the pail-system is in use, the houses are generally provided
with approaches at the back for scavenging purposes, the pails are not
accessible from the back streets for removal, but it is necessary for the
scavengers to enter the back-yard, lift np the riser of the seat, and carry
out the pail. The occupiers frequently omit to leave their back-yard doors
unlocked, and object to being aroused in the night to admit the scavengers.
If a small door were provided at the end of the privy, by which the pail
might be drawn out into the back street without the necessity of entering
the yard, the inconvenience complained of would cease to exizt,

2nd. Another objection was that the pans, which are of galvanized iron,
are apt to become leaky through corrosion or rough usage, and thus cause a
nuisance, This might be obviated by using stronger vessels; wooden pails
are usually found to answer better.

drd. It was also objected that the pails when recently emptied gave forth
a greater stench even than when full. This is due to the method of eol-
lection ; the contents of the pail are tipped into a sludge eart, and the pail,
gmeared on its inner surface with feecal matter, is replaced there and then.
If after each emptying the pails were cleansed and disinfected, as iz done in
places where the pail-system is in suceessful operation, this objection would
be overcome.

With these exceptions, privies with open middensteads are in general use
in Castleford, as at the time of the previous inspections. The middensteads
are usually very large, and deeply dug out; indeed, one of the byelaws of
the Local Board of Health requives that every ashpit, (i.e., middenstead), shall
be of sufficient size to contain at least 80 cubic feet of ashes below the sill
of the door! The walls of many of the older middensteads are low, and of
some, dilapidated ;: they are often full in view of the houses and within a few
yards of them; the privy roofs almost invariably drip into them, and in
many parts of the town they are the common receptacle for house-slops.
The privy and ashpit are usually so situated in relation to each other that
the daily covering up of the excreta with ashes is impossible. Little or no
attempt geems to be made to improve upon this plan, which would almost
appear to be considered the most perfeet that human ingenuity ean devise.
The open middensteads which have been substituted for the pail-clozets before-
mentioned, are 5 feet square; the walls are of brick only 4} inches thick, not
cemented, and already show frequent eracks ; the space under the privy seat
communicates with the middenstead only by a small hole so that the excreta
lodge under the seat instead of flowing into the middenstead. The bottom,
however, is level with the ground, and the walls are 6 feet high instead of
only 3 feet as is usually the case in the older middensteads. Another new
middenstead 15 covered in, but not ventilated ; it measures inside 6 feet by 3,
the bottom being 2 feet below the ground level; it is so situated, access
to it being obtained only through a narrow passage and up a flight of steps,
that the contents have to be three times deposited on the ground and shovelled
up before they reach the seavenger's cart.

The number of privies is in some cases hardly sufficient.  One of the bye-
laws requires that * there shall be constructed one privy or watercloset to
every four houses at the least.” This allowance is stal'(:el;}' ample enough,
and cleanliness iz apt to be neglected when the responsibility is divided
among 80 many houscholds.

The removal of excrement is performed by the Sanitary Authority at a
cost last year of 1,086/, from which has to be deducted 267/. realised by
the sale of manure. No dilliculty is met with in the disposal of the refuse;
much of the surrounding land bemg heavy clay on which ashes form a good
manure. An uncleanly practice was observed of filling up a hollow place in
the ground at the waterworks with rubbish, such as broken erockery and
Liardware picked out from the contents of the middens, and smeared with
excrement and ashes; there did not appear to be any risk of contamination
of the water by soakage therefrom, but it seemed likely enough that in high
winds particles of the dried ashes might be blown into the open settling
tanka.
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Slaughter-Houses,—These arve said to be registered and inspected.  One near
the Castle Hotel is unventilated ; it has a rough floor of decayed porous bricks
with wide interstices in which blood lodges. Similar defects were observed in
others.

Cominon Lodging-Houses—These are registered and inspected ; those visited
were in fairly good condition.

Sanitary Administration~The Local Board of Health of Castleford have
undertaken many public works since their formation, but at present are beset
with financial difficulties which prevent them from undertaking any Further ex-
penditure. They have borrowed the following sums for permanent works,
Vig.i—

For Sewerage - - - - £25,000
» FPaving - - - - - 2,0
» Water-supply - - - - 14,800
» New streets - - - - 3,300
o Market site and offices - - - 2400
» New Market Hall - - - 10,500

Total - 53,000

The Authority have applied for the following further loans for the comple.
tion of the work which they have on hand, viz. :—

For Paving, flagging, and chamnelling - £1,100
» Sewerage - - - - 2500
» Construction of a new street - - 2800
but are unable at present to obtain them withont exceeding their borrowing

OWETS.
- Mr. E. Horner is appointed Medical Officer of Health at a salary of 251,
He hag not been under the Local Government Board's order. He visits any
places to which his attention may be specially called, but does not make
systematic inspections of his district. He is supplied with lists of deaths
monthly by the registrar,

The Inspector of Nuisances is not under the Loecal Government Board's
order. Little appears to be done in the way of the abatement of nuisances;
little indeed can be done in the way of permanent improvement until effeetual
drainage is provided for every part of the distriet, and until a better system
of excrement disposal is adopted.

There is no accommodation provided for the isolation of cases of infectious
disease nor for the disinfection by heat of clothing and bedding. Carbolic
powder is furnished to the inmates of houses in which infectious diseasze has
oceurred, and they are directed to sprinkle it about, but the honses are not
fumigated, nor are the wall papers removed, nor the walls lime-washed.

From the foregoing account of the present sanitary condition of Castleford,
it will be seen that the administration of the town in matters relating to the
Pllhli:: health 15 still very far from satisfactory. The shortcomings of the
Sanitary Authority are to be aseribed, not to parsimony, but to their failure
to apprehend and apply the ascertained prineiples of zanitary science to the
suppression in details of the particular nuisances which have characterised
the district from the time of Mr. Babbage's inguiry in 1850 to the present time,
The financial embarrassments of the Authority ean hardly be econsidered an
excuse. Granting these, and without raising the question as to the past expendi-
ture on permanent work the important part of public health administration
already referred to, viz., the suppression of nuizances, exeremental and other,
and the enforcing of private improvement works to that end, which does
not demand the expenditure of public money, would appear, judging from
the state of the town, to be almost entively ignored. :

Vital Statistics.—"The present population of Castleford is locally estimatad
at 10,000, but it is difficult to form an accurate estimate aftey the lapse
of nine years from the last census, as in manufacturing and mining com-
munitiez the population fluctuates greatly and rapidly with the prosperity
or depression of trade.  Many of the owners of cotiages in Castleford compound
for the rates, paying rates whether their houses be occupied or not; so that
it is not possible to obtain from the rate book the number of houses actually
inhabited. The death-rates in the following table must therefore be taken with
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some reservation on account of the uncertainty with regard to the number of
the population: —

| Peaths. | Theaths feom
AT, 'I-i-iiilr;ll_ml | pet] | e | R
A, Papelatioa. | Num- 100 | Small- !Mnaﬁle !ﬁ...;._-mt_ Diiph- I“ jh'l'll“l : Diar-
[T | Thopartaa- Pox. * Fever. | therin, | ng | Fever. ¥t
i | lir:n-._ A _|_ | |c¢u'gh‘|
' i [

1871 - . - 0,268 136 | 217 ! o — | = | = | 8| 5 10

1872 - - - 6,722 | 208 1 30°% | 39 10 B 3 3 o 12

W73 - - | T2 | meelesol 6 0 2 3 3 | 12

1874 - = - 045 | 1894 251 1 I -, B [ | i 4 11

ifTE- - - Hy 2t 21 | 3050 | — G | 1D L= L] b 20

1876- = - 8806 | 202 | 25-0 | — 2 8 )= 1 10 18

1877 - - = o5l | e 68 — | = AR e e g | 12

1878 - - = | 10000 293 | 23-8 | — —- 2 - 17 3 a7

1879 - - - | doooo | M2 pen-g| — | 4 f 17 | = 1| 6} 19

Average- - | 8286 | 202 247 | 0°64 | 0°32 | 0-91 | 0-05 | O-64 G 189

lannlunﬂnl'ul“-.:ﬂﬂé: -— — . 216 : 6 L B I 072 | 012 | 055 I 0:51 | 087

Castloford, 184049 1,685 | 43 | 26°7 | — | — 1 - - = | 004 | 2°67

| !

Castleford, 1861-70 4,972 l 132 | 2667 = | = | aese | = 1| = {i1-0y [cE
| h r A
| : | Rates per 1,000 population per anoum,
|

Debiting the township with its proportion of deaths in the Pontefract
Union Workhouse, the average death-rate for the nine years is 25-1.

Tt will be seen from the above table that the death-rate in Castleford has
fallen 2 per 1,000 from what it was in 1840-49, although the town has
inereased in size and density in the meanwhile. The death rates from searlet-
fever, from *fever,” and from diarrhoea, though still above the average,
egpecially the latter, have diminished since the last inspection. The publie
works carried out by the Sanitary Authority have apparently not been
devoid of good results, but the sewerage must be completed, a better system
of digposal of excrement adopted. and the general sanitary administration
carried ont in a very different fashion before Castleford ean expect to bea
healthy town. :

Wmrwoon Urpax Districr.

The population of this district, which is now estimated at 4,500, is prin-
cipally gmuped in three centres, Whitwood proper, Whitwood Mere, and
Hightown. The two latter adjoin Castleford, forming with it in appearance

arts of the same town. Hightown lies on higher ground than Whitwood
E;ere, and 15 separated from it by the North Eastern Railway. Whitwood
proper iz situated about a mile to the south-west, a tract of open country
intervening.

The town is of a similar charvacter to Castleford; there are at Whitwood
Mere glassworks, potteries, and chemical works; at Whitwood there are
large collieries belonging to the firm of Messrs. Briggs, Son, & Co., Limited ;
the inhabitants are employed in these industries and in agriculture.

The vapours given off by the chemieal works are very destruetive to vegeta-
tion in this and the adjoining Castleford distriet.

The town being of modern date there are not many old confined cottages.

Some of the private streets arve not in good repair, and the back-yards are
almost invariably unpaved or paved only with rough bricks badly laid.

Sewerage.—A system of sewerage, designed by Mr. J. Richardson, C.E., is
now in progress of construction. It is in three sections; the scwage of
Whitwood proper is to be conveyed by gravitation to a piece of irrigation
ground near the River Calder; that of Hightown will also flow by gravitation
to an irrigation ground at Cutsyke, near the Lancashire and Yorkshire Railway
Station ; that nfg\'i’hitwcctl Mere will be raised by pumping to the same point.
The gewers are provided with ventilators in the crown of the roads, and ean
be flushed in part at least from watercourses. They are intended to convey
sewage only, surface water being excluded. At the present time few house
connexions with the new sewers have been made, only the Hightown section
being completed. At the present time a portion of the sewage of Whitwood
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Mere and Hightown flows into the sewers of the Castleford Local Board under
an agreement which expires in May of the present year.

Heretofore in the absence of sewerage, house-slops have been disposed of
by throwing them into the middensteads, or into watercourses, which when

i they have thereby become nuisances have been covered up and converted
into rude sewers. Some old pipe sewers which were seen uncovered were in
very bad condition and choked with sediment. It is intended that no direct
communication ghall exist between the sewers and the interviors of houses, but
that all sink pipes shall discharge in the open air.

Certain branch drains connecied with the sewers had inlets raised above
the level of the vards in which they were situated. The objeet of this
arrangement, w hich is not unfrequent in parts of Yorkshire, iz that only the
house-slops shall enter the drain, the rain water, with the mud and arit
washed by it off the unpaved yard surface, being excluded.  The arrangement
is, however, open to several objections. Unless the soil and configuration of
the surface, be such as to afford natural drainage, means ought to ’rJ : provided
for conveying away the storm water, which, EJllll.'l"-"-'iE-L‘- .lst;:gun,thig upon the
surface, will cause an unwholesome dampness.  Morcover, unless the eccupants
of the premises be eleanly to an unusual degree, the surface water from
the back-yards will be contaminated more or less with foul matters,
Indeed in pouring away slop water portions may not improbably be spilled
or splnshmﬁ about, which if the inlet be above the level of the yard cannot
run away, but will stagnate upon the surface or sodden the gmuml around it.

Water-Supply. —There is no public water service by pipes. Water is
obtained for drinking and domestie puanHﬂs from the fuif:m'ing BONICES 1 —

(1.) Rain water, caught from the roofs and stored in tubs and underground
cisterns, is largely nsed. The cisterns are frequently ill-made, so that the
subsoil water finds its way into them, as proved by the hardness of their con-
tents. The habit frequent among colliers of keeping pigeons, which perch on
the roofs and drop their dung there, iz much complained of as eontaminating
the rain water. The Sanitary Authority were endeavouring to put a stop to
this practice, and pmcur_-dmn'a were Immlmg against certain owners of pigeons
under the clanse of the Public Health Act, 158735, which forbids the keeping
of any animal in such a state as to be a nuikstics or injurious to health.

{2.) Some of the inhabitants of Whitwood Mere dip water out of the **old
river.” This is a bend of the Calder, eut off when the navigation was
straightened ; it communicates with the river helow, but it forms a eul de sar,
in which the blank inky waters are somewhat purified by subsidence.

(3.) Shallow wells are also in use. As the water “which they yield is
derived only from the few feet of surface soil and sand which rest upon the
retentive clays and shales of the coal measures, and which receive the scakings
from defective drains and open middensteads, it is not to be supposed that it
can be a safe or desirable supply. The wells in the lower part of Whitwood
Mere are fed from the Calder by percolation throngh the porous sand-bed which
intervenes ; the level of the water in them rises and falls with that of the
river. This water is said to be soft, and of good quality, and that yielded by
2 well so situated at a brewery is distributed by the Sanitary Authority in
watercarts, and sold at the rate of a halfpenny a bucketful.

(4.) Whitwood proper is mostly s.up]llllcfl with water from the pumpings
of the collieries, which flow into a small dirty pond dignified by the name of
* the reservoir.,” The water from this pmlfl iz dipped out by the inhabitants
of the neighbouring houses, and pumped into carts, which carry it to those
more distant. It is turbid with floating orgamic particles, and has an
unpleasant taste, and must, in all pmlmhlllijﬁ be polluted by the excreta of
the horses and men employed in the pits.

The Sanitary Authority are in treaty with the Leeds Corporation for a
supply of water from their mains, which at present extend to Hothwell, about
eight miles distant.

Erevement Disposal.—Privies with open middensteads, similar to those at
Castleford, are in general use in the district. It was stated, however, that
newly-erected middensteads were now required to be ecovered in.  Some
ranges of new privies have been erected by Messrs. Briggs & Co., at ile
Squarve, Whitwood, on an improved plan, the middensteads being roofed in
and ventilated by means of a brick shaft; they arve long and narrow, each
serving for nine privies. The space at the hottom 13 '.‘m'}r narrow, being

B 2



12

reduced to a mere trough, on one side of which are the privies, on the other,
the openings for throwing in ashes. The spaces under the privy seats are
made entirely open at the back, and are floored with flags, with a good
slope towards the middensteads. There are, however, in each middenstead,
uul!j three openings for throwing in ashes; it would have been better if the
openings had been equally numerous with the privies, so that the excreta
from each privy might be covered with ashes. The numbers of the houses
entitled to use the privies are painted on the doors; a useful plan, serving to
prevent disputes, and fix the responsibility for eleanliness.

The removal of privy refuse is performed by the Local Board's labourers,
under arvangement with the neighbouring farmers to receive the manure.
When a middenstead is full an arrangement is made with a farmer to send a
cart thither; the contents are got out by the scavengers, and led away at
once on to the land. This system is said to work satisfactorily, as regards the
facility of getting refuse removed.

Santtary Adwministration—The TLocal Government Aet was adopted in
Whitwood in 1855, The Local Board meet fortnightly. In 1868, a code
of byelaws was pagsed, with respect to the matters usnally regulated by
Urban Sanitary Authorities. The byelaws with respect to the structure of
walls of new buildings do not inelude provisions for purposes of health ; the
minimum size of ashpits is fixed at 50 enbic feet, as in the Castleford bye-
laws, which seem to have been adopted at Whitwood with few alterations; a
privy or watercloset is, however, required to be provided for each house.

The Medical Officer of Health, Mr. W. 8. Simpzen of Pontefract, receives
151. salary; he was not appointed under the Local Government Board's order
of November 11th, 1872, but being a Poor Law Medical Officer, he is required
by the terms of the Board’s sanction to his appointment to furnish to them
copies of his annual veports. He makes inspections of the district, and
receives monthly returns of deaths from the Registrar. The Inspeetor of
Nuisances holds also the offices of Surveyor and collector of rates, at a salary
for the three offices of 1001, of which no part is repaid from the Treasury
grant. He keeps no books relating to the inspection of nuisances.

No action whatever appears to have been taken to prevent the spread of
infections disease, except that when small-pox was prevalent in the district
in 1871-73, infected bedding was in some cases burnt by order of the
Sanitary Authority. It appeared that until the letter anmounecing the present
inspection was received, no notice whatever had been taken of the presence
of secarlet fever in the district, although five deaths ocenrred from it in 1879,
and the same number in January and February of the present year.

Vital Statistics—The following Table shows that the death-rate in
Whitwood on an average of the past 10 years has been 23°2, a high
mortality, especially when it is considered that the population is not a
densely aggregated one (there being on an average only four persons to
an acre), and that from its rapidly growing character it must of necessity
contain a relatively large proportion of young persons, and of adults in the
prime of life, i.e., persons of the ages at which the mortality is lowest.

! :. Deaths, ‘ Ireaths from
o Ealmatodolls T - E e 1 -
Yoear, " . Itate per | 4
Tropulasioe. Num | 1,000 | Small |H oo | Seatlct | Diph- Whoop- Hilar:
ber, [Popaln:  pox. e e H thiza,
tEod, | | | | Congh.
1
e : I = Tt coal | TR F, ——
1871 - - =1l 3342 | B9 | 26° 9 —_— 8 1 2 ) 10
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Adding the deaths in the Pontefract Union Workhouse of persons
admitted from Whitwood, the average death-rate will be nearly 23 6.

Merneey Urpax Districr,

This district, rural rather than wrban in charaeter, is situated in the angle
between the Aire and the Calder; the surface is for the most part flat and
lies low. The soil consists of alluvial sand and gravel, with a thin band of
clay in places, under all being the shales of the coal measures. There are
geveral extensive collicries in the distriet.  Where the eoal has been removed
gwampy hollows result from the sinking of the surface. The only industries
are conl mining and agriculture, the collieries emploving about 900 men.
Nearly the whole of the land in the township belongs to the Earl of Mex-
borough, whose seat iz at Methley Park. The principal place in the district
is Mickletown ; there are also several long rows of pitmen’s houses at Methley
Junetion ; in the remainder of the district there arve only small hamlets or
scattered houses.

Mickletown consists of a single long winding street with a few yards and
alleys leading out of it, in which, and along the sides of the main street,
the houses are irregularly grouped. It occupies the brow of a low gravelly
terrace, and on the north of the street, on which side most of the houszes are
situated, the ground hasa slight slope down to a level tract of marshy ground
called the © Carrs,” which intervenes between the village and the Aire.  These
meadows are intersected by wide and deep dykes, the water in which is
stagnant or nearly so; the bottoms of the dykes being below the outlet.  The
outlet is by two artificial watercourses, which discharge into the River Aire
by “ clougha” or tidal valves. The Aire 15 not tidal at this poiut, but is
subject, after heavy falls of rain in the hilly country in which it rises, to
sudden freshets, which pen back the drainage from the low-lving lands
bordering the lower part of its course.

Streets and Buildings.—Although the houses are not as a rule densely
crowded together, vet some of them are ill-provided with means of venti-
lation. At Methley Junction there are several long rows of houses nnited
together at their eastern ends by another row at right angles, the interspaces,
in shape long 1_mntlluiug1'uu15 open at one end, are in considerable part
occupied by privies with huge open middensteads.  One of the rows consists
of back-to-back houses. The yards are unpaved, and the surface is drained
through ﬂ]IJeninga- into the middensteads.

Denison’s Fold, Mickletown, is a hollow square of 26 Liouses, the two angles
adjacent to one side of the square being built up. In the eentre of the
square is an isolated block containing two other honses. Some of the houses
are without through wvenmtilation. The surface of the common yard is
unpaved ; the drain inlets are situated on the summits of mounds raised
above the level of the yard.

Setcerage.—There is hardly any strueture in the distriet to which the term
“gewer” could be applied ; the nearest approach to it is at Methley Junetion,
where a culvert has been constructed by Messrs. Briggs & Co., to convey the
sewage of the colliery cottages upon a neighbouring field. There are also
some old drains at Mickletown constructed by the highway survevors before
the Loeal Board was formed, which cross the main street at right angles and
carry the surface water from it into the Carr dykes, and which have been
made to serve also the purpose of conveying sewage. One of these, a culvert
2 feet wide with a flat earthen bottom, was locally comsidered a good and
eflicient drain.  Elsewhere the mode of dispozal of house-slops is to throw
them into the middensteads, or run them by a few pipes into the nearest
watercourse. Even at Methley Junction the house-slops are not poured
direct into the drains, but ave thrown into the middensteads, from which the
liquid when it reaches a certain level runs off into the drain. There are
indeed slopstones in the houses, the pipes from which run direet into the
drains with the intervention only of small bell-traps, but the oceupants do not
use them, having a notion that if they do not pour any slops down them no
bad smell will come up. On inguiring in what state the drains were, I was
assured that there was no fault to be found with them, for the pipes were
taken up and cleaned out every few weeks. Nevertheless, the oecupiers
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complained that their cellars were flooded with filthy water, leaking into them
from the drainz.

The houses in Mickletown are drained into the Carr dykes; each property
having usually its own drain. These ditches are in consequence soon filled
with accumulations of black stinking sediment ; some of them were in this
condition at the time of inspection: others had recently been cleansed ont—
a not very frequent occurrence, as it was stated—the sludge being deposited
on their banks., The effluvia arising from them must in hot weather be a
very great nuisance, The house drains, where such exist, are in some
instances rough square stone drains, in others, of common field pipes, or of
socket pipes ill laid ; they are frequently choked with sediment. The inlets
in the back yards arve mostly © cesspools,” untrapped, and of the ronghest con-
struction, and in some cases are near the houses. There are ginksin many of
the cottages: in some of these the waste pipe is continuous with the drains
directly or with the intervention only of a bell-trap; in others a rude kind of
disconnexion is practiged in the following manner: —The water from the sink
vasses throngh an opening in the wall, and trickles down the side of the wall
i a triangular space enclosed between it and two long narrow upright strips
of flag meeting at an angle in front, into an untrapped inlet ﬁgluw, TE{&
triangular enclosed space, although open abeve to the air, reaches as high as
the opening from the sink; the diain air ascending by it must therefore he
liable to be drawn into the house, though perhaps somewhat diluted with the
sxternal ar.

Water-Supply—The water of the River Aire is used for drinking and
domestic purposes by the inmates of the houses in its vicinity; although it
need hardly be said that it is utterly unsuited for such use. The quality of
the water however is stated to have improved sinee means have been taken to
purify the sewage of Leeds, which enters the river a few miles higher up. The
water of the Carr Beck, one of the outfalls for the drainage of Mickletown, is
said to be used by some persons in preference to that of the Aire. Methley
Hall is supplied by a spring. With these exceptions the water-supply 13
entirely derived from shallow wells, and is both scanty and bad. TIn Mickle-
town most of the wells are obviously and admittedly polluted, and for
drinking purposes most of the inhabitants resort to two or three pumps
which have a good reputation; the children, however, are said to be in the
habit of drinking from the polluted pumps. At Methley Junction there are
only two pumps for about 100 houses; only ome of these is resorted to for
drinking, and the water of that is turbid and yellowish, with an unpleasant
taste. In seasons of drought, water from the condensers of the steam
engines ig sent to these houses in a cart by the colliery owners, A well
was pointed out to me at Silver Row, Mickletown, which had been condemned
ag polluted by the Medical Officer of Health; the water was as black as ink
and horribly feetid, and one would bardly bave thought it necessary to
prohibit people from using it. Some of the members of the Bamiary
Authority were of opinion that good water might be obtained by means of
wells, if care were taken to puddle them down to the band of clay, which
exists in some parts of the district at a depth of about 13 feet from the
surface, o as to exclude the top spring water. Whether this be so or not, it
is gertain that few of the existing wells yield good water; scarcely any were
met with during the inspection of which the water appeared even tolerably
good to the unaided senses. The water of the wells is in some cases
chalybeate from the decomposition of pyrites contained in the strata from
which 1t 18 derived. No steps have been taken by the Sanitary Authority
towards providing a public supply of water. The Loeal Board of the
wdjacent township of Whitwood propose to procure water for their distvict
from the waterworks of the Leeds Corporation. If this were done, the mains
would pass through the Methley district, which might probably be supplied
from the same source.

Disposal of Excrement.—This is effected b{i( privies with open middenstends,
similar to those at Castleford and Whitwood. The custom of throwing house-
slops into the middenstends adds gre:tﬂly to the offensiveness inseparahble
from this form of privy. Two examples of privy mrangements may be
given. In Denison’s Fold the middenstead is in connexion with seven privies,
the roofs of which drip into it: it iz of the shape of the letter L, the long
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limb being 13 feet in length, the short limb 8 feet, and there is only one
opening for ashes, sitnated at the angle lmt_wunn _the two limbs. _.!"l.t. Methley
Junetion the privies, with their accompanying middensteads, are in groups of
four, the privies being in the middle, the middensteads at the corners. The
middensteads, which have low walls, are 15 feet from the houses, in the space
beiween the rows. They measure 9 feet by 7 feet, and are of great depth.
They receive not only the rain water from the privy roofs, but also that from
the surface of the yard and the house-slops. They are furnished with drains,
which, however, do not reach to the bottom of the middensteads, so that the
latter always comtain a quantity of water. They are never completely
emptied ; the saturated ashes indeed are got out, but the exerement, mixerd
up with water into a thick fluid, remaing behind, The mid:tutmf,.e:ldl iEl
connexion with some houses erected since the byelaws eame into operation
was of smaller size, and roofed in; the bottom was not below the ground level.

There are no public arrangements for the removal of the contents of

"middensteads. Those at the colliery rows at Methley Junction are emptied

by Messrs. Briggs & Co.; in other places the oeenpiers have to arrange wiih
farmers for the removal of midden stufl. There iz zaid 1o be no diffienliy in
getting the work done. It is stated that the midden econtents are thrown
direct into earts, not deposited on the ground. The removal is required by
the byelaws to be effected only between the hours of 5 pm. and 9 a.m., but
in practice it is earried out at any hour of the day.

‘he privies were in many cases found to be very filthy. The want of any
opening for light and ventilation is a eommon defect in their construction.

Santtary Adwtiistrafion.—Until 1875 Methley waz under the jurisdietion
in sanitary matters of the Pontefract Rural Sanitary Authority. Swrong
reports as to the unwhelesome condition of the township were made to the
Rural Sanitary Authority by their Medical Officer of Health, and the Rural
Authority had under consideration the question of providing a system of
SEWETS.

On July 28th, 1875, a resolution adopting the Loeal Government Acts
was passed by the owners and ratepayers of the parish of Methley, to which
after a local mguiry held on November 2nd, 1875, by Major Hector Tulloeh,
the assent of the Loeal Government Board was given in an order which eame
into operation on January 15th, 1876. The Local Board, whieh held its first
meeting on February 23ed, 1876, eonsists of 12 members, who meel once a
month.

Although at the inquiry held by Major Tulloch the necessity of improving
the sanitary condition of the township was ome of the principal reasons
bronght forward to show the expediency of constituting it an urban sanitary
district, yet the Loeal Board since its formation a pears o have done little
or nothing towards effecting such improvement. '.l\'cn public sanitary works
have been earried out, nor have any private struetural works for the pre-
vention of the recurrence of nuisances been enforced, steps for the removal
of nuisances being limited to such temporary measures as the cleansing of
ditches and the emptying of overfull middensteads. No rate for sanitary
purposes has been made during the past year. '

The Medical Officer of Health, Mr. Taylor, was not appointed under the
Loeal Government Board's order of November 11th. 1872, but as district
mecdical officer, he is required to furnish the Board with copies of his annual
report. He makes inspections of his district and visits houses in which oat.
breaks of infectious dizease have cceurred. He is furnished with returns of
deaths in his distviet, but only at monthly intervals,

The Inspector of Nuisances, who iz also Surveyor, receives a salary for the
two offices of 301, no part of which is repaid from the l’n]'liammmm'jr orant.
He holds other parochial offices, and is in business. He makes occasional visits
of ingpection, but keeps no books relating to his office as luspector, and
seldom reports any nwsance to the Samitary Authority, as he states that he
generally finds a verbal notice sufficient. His duties as officer to the Sanitary
Authority chiefly relate to the vepair of roads. The Sanitary Authority have
adopted a code of byelaws, which received the sanction of the Loeal Govern-
ment Board on March 4th, 1879,

Disinfectants arve farnished to the occupiers of houses in which infections
diseases have oceurred, and at the termination of the illness cleansing and
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linl'mgwnshing are enforced. Occasionally houses are fumigated with burning
aul l] 1nr.

There is no hospital for the isolation of cases of infections sickness. At
the time of the last epidemic of small-pox, a cottage was =et apart by Messrs.
Briggs & Co., for the use of any of their employés who might be affected
with the disease; it was subsequently used for a time as a cottage hospital in
cases of accident, and then fell into disuse. When the advisability of pro-
viding hospital accommodation for the distriet was pressed upon the Sanitary
Authority by the Local Government Board last year, the Authority proposed
to take this cottage for that object, but it was said that they did not consider
it altogether suitable, and it is now let for another purpose.

Vital Statistics—These are given in the following table .—
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Corrected for workhouse deaths, the average death-rate for the past nine
years is 219, This, thongh searcely above the average rate for the whole of
England and Wales, iz considerably higher than the death-rate should be in a
district which, though urban in name, is practically rural, with on an average
nearly an acre of land to each person. 1e death-rates from small-pox, fever,
diarrheea, and especially scarlet-fever—diseazes all more or less preventable—
are above the average, showing that there iz need for the vigorous exercise
on the part of the Sanitary Authority of the powers with which the Legis-
lature has invested it for the protection of the publie health.

Summary.—The following are the main facts brought out by the investi-
gation :— - kst

(1.) Searlet fever, a disease endemie in, or rarely abzent from, the sub-
district, prevailed as an epidemic in 1879-80, the development of the
outbreak probably depending npon the acenmulation of susceptible subjects
during the two previous years of comparative quiescence. The propagation
of the disease was effected by personal intercourse, favoured by the careless-
ness and indifference with regard to infection which prevail among the
labouring class. :

2.} “ Fever,” chiefly enterie, is unduly prevalent in the sub-distriet,
the local conditions favouring its oeeurrence, viz., defective drainage, con-
taminated drinking water, and offensive accumulations of excremental filth,
being generally present thronghout the places visited. f

(4.) The mortality in the sub-distriet from diarrheea, which oceurs espe-
cially among infants, is excessively high, the death-rate from this disease
being more than double that for England and Wales. This high mortality
appears to be due to two classes of canses, viz. :—

(#.) The pervading presence of filth in the neighbourhood of the houses,
contaminating the air and drinking water. : : :

(h.) The frequent neglect and mismanagement of children, especially in
tie matter of improper and unwholesome food.
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(4.) In all the three urban districts included within the Castleford sub-
district, the samitary condition was found gravely defective, more especially
as regards the following matters :—

(@.) Sewerage—Methley iz entirely unsewered. Castleford has been pro-
vided with main sewers, and at Whitwoeod sewers are in course of construction,
but few of the houses in either district are connected with the sewers.
Nuisances from defective drainage were common in all three districts.

(.} Suiface eanliness.-—In all three districts this is very defective, the
surface of private streets and yards not having been levelled, coated with
proper materials, and provided with means for the removal of surface water,

(e.) Water Supply.—Castleford has a public supply, but it iz not laid on to
all the housez. About a third of the inhabitants of Castleford and the whole
of those of Whitwood and Methley derive their water supply from shallow
wells and other zources linble to contamination.

(d.) Ercrement Disposal.—Except in Castleford, where an abortive pail-
gystem is in partial use, this is effected solely by midden privies of a very
offensive description.

(e.) Abatement of Nuwizances—In all the distriets, but especially in Methley,
the action of the Sanitary Authorities in this respect iz very insufficient.

(f.) Infections Diseases.—In none of the districts are these dealt with in
an efficient manner,

H. FRANKLIN PARSONS.

Recommendations.
Caztigrorp Unsax Districr.

1. As soon as circumstances permit, the svstem of sewers should be com-
pleted g0 as to afford efficient sewerage to all parts of the town.

All house premises should be drained into the sewers by properly
constructed draing. All cellars in which water lodges should he
effectually drained, care being taken that the drains are so constructed
as to prevent the entrance of foul air into the cellar.

2. So soon as practicable, the Sanitary Authority should cause all private
streets within their district which are in bad econdition to be sewered,
levelled, paved, metalled, and made good.

The surface of courts and yards should be paved with proper
materials, laid at a suitable inchmation to a drain so as to run drey.

3. The public water-supply of the town should continue to receive the
care and attention of the Anthority with the view of maintaining and,
if deemed neceszary or expedient, improving the quantity and quality
of the supply. Practices which may endanger the purity of the water
should not be permitted.

4. All houses in the district which are without a sufficient and wholesome
supply of water should be provided with one. All wells and eisterns
of doubtful purity should be examined, and if found to be polluted,
should be closed in such a mamner as to prevent them from becoming a
source of nuisance. '

5. The Sanitary Authority should consider whether some system of exere-
ment digpozal, free from the objections attaching to the use of midden
privies, could not be found which should be applicable to the cireum-
stances of Castleford. Instead of abandoning the pail system, they
would do well to endeavour rather to improve it by obviating those
objections which attach, not to the principle of the system, but to the
defective way in which it has hatherto been worked.

They will find it useful to consult the Local Government Board's
report “On certain Means of preventing Excrement Nuisances in
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Towns and Villages,” and also to visit places in which improved
systems of excrement disposal are in successful operation.

6. The abatement of nnisances, exeremental and other, should be earried on
with vigour, and where these are of a kind to require structural works
for the i]l‘f!"r'ﬂt]fll]!l of their reeurrence, the 1'|_ut.hnrit:,r ghonld take steps
to canse such struetural works to be carried out.

7. The condition of the slaughter-houses should receive attention, and such
structural alterations zhould bhe enforced as may be required for the
prevention of nuisance.

8, The Medical Officer of Health should receive immediate notice of all
deaths from infectious diseasze,

9. The Authority should have in readiness some accommodation for the
lodgment and isolation of cases of infectious disease.

10. Houses in which infections sickness has oceurred shounld on the
termination of such sickness be dizinfected with burning brimstone or
other effectual method: the wall papers should be removed, and the
wallz lime-washed.

An apparatus should be provided for the effectual disinfection by
heat of infected clothing and bedding, with means for the transmission
of such articles thereto without risk to the public.

11. The hyelaws should be revised on the lines of the Model Byelaws issued
by the Loeal Government Board.

Warrwoon Unpax DistricT.

1. As soon as the system of sewers is completed, all honses in the distriet
which are within the prescribed distance should be connected with it
by properly-construeted hranch drains.

2. The surface of courts and back-yards, whether appertaining to one house
or more, should be properly laid with suitable materials, and they
ghould be provided with means for earrying away the surface water.

3. The Authority should secure for the district without delay a supply of
wholesome water laid on in pipes at a constant pressure.

All houses within the district which are without a sufficient and
wholesome supply of water should be provided with one. All wells
and other sources of water which are of doubtful purity should be
examined, and if found to be polluted should be closed, or their use
for dietetic purposes prohibited.

4, The Authority should consider what system of exerement disposal will
be best snited to the reguirements of the distriet in place of the
present noisome midden-privies, in which matter they should consult
the Local Government Board's Report © On certain Means of preventing
Exerement Nuisances in Towns and Villages.”

When an improved system has been decided on, it should be required
to be adopted for all new privies, and all old midden-privies that are
in such a state as to be a nuisance should be reguired to be altered
in eonformity with it.

Privy-middens, if allowed to exist, should be reduced to the smallest
practicable size, and should be so eonstructed as to be watertight and
exclude extrancous moisture, and to allow of the daily covering of
excreta with ashes. Arrangements should be made for the frequent
removal of privy refuse.

5. The byelaws should be revised; in doing this the Authority should
study the Model Byelaws issued for the guidance of Loeal Authorities
by the Local Government Board.

6. The Medical Officer of Health should be furnished with immediate
notice of all deaths registered as eansed by infections diseases.

7. Houses in which infectious disease has oceurred should be visited by the
Medical Officer of Health, and the occupiers should be advised what
measures to take to prevent the disease from spreading.

When the sickness is over the honse should be effectually disinfected.

An apparatus should be provided for the disinfection by heat of
articles of bedding and clothing.
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Provizion should be made for the izolation of eases of infections disease

in aceordance with the principles set forth in the Departmental
“ Memorandum on Hospital Accommodation to be given by Local
Authorities.”

Merniey Urpax Districr.

The Samitary Authority should without delay take steps to provide

their distriet with efficient sewerage ; and in this matter they will do
well to take the advice of a competent engineer. When sewers have
been provided, the owners of all houses situated within the preseribed
distance should be compelled to drain their premises into them by

roper branch drains of such construetion as not to contaminate with
E:m air the atmosphere in and around the houses.

Measures should be taken for the improvement of the surface drainage,

ezpecially of common yards and back premises.

The Authority should without delay take steps to procure for their

distriet a supply of wholesome water laid on under constant pressure,

They should canse all wells which there may be reason to suspect
to be eontaminated to be examined, and if found polluted, to be made
safe against contamination or to be closed.

If the Urban Sanitary Authority on due eonsideration are of opinion
that it would be advantageons to them to be invested with the powers
with respect to water-supply conferred on Rural Sanitary Authorities
by the Public Health {Water) Act, 1878, they should make application
to the Loeal Government Board to that effect.

4, The present highly objectionable midden-privies should be abolished,

and some better system substituted. The question as to what system
will be best suited to the requirements of the distriet should receive
the careful consideration of the Authority, and in coming to a decision
they will do well to consult the Local Government Board's Report
“On certain Means of preventing Excrement Nuisances in Towns and
Villages.”

Privy middens, if allowed to exist, should be reduced to the smallest
practicable size and should be so construeted as to exelude extrancons
water, and to allow of the daily covering of excrement with ashes.
No eonnexion between the middens and the drains should be allowed.

9. The Sanitary Authority should give their earnest attention to the abate-

ment of the many grave nuisances existing within the distriet, and to
this end should eause diligent inspection of it to be made, and should
enforee the abatement of all nuisances injurious to health which may
be digeovered within it.

Where nuisances are eaused or aggravated by the want or bad con-
gtruction of structural appliances, or are of a kind likely to recur, the
Authority should not be content with the mere abatement of them for
the time being, but should require, and if necessary seek for magis-
trates’ order to enforee, the execution of such works as may be
necessary to prevent the reenrrence of the nuisance.

6, The Medieal Officer of Health should be furnished with immediate notiee

of all deaths from infectious dizorders.

7. All houses in which infections sickness has ocenrred should be disinfected

by sulphur fumigation or other effectual method. Means should be
provided for the effectual disinfeetion by heat of clothing and bedding
which have been exposed to infection.

8. The Sanitary Authority should, either alone or in conjunction with other

Authorities, have in readiness some accommodation for the isolation of
persons suffering from infections dizease. The permament accom-
modation need not be of a costly nature; and for the principles whick
should guide them in deciding on its nature the Authority should
consult the Board's memorandum on the subject.




20

APPENDIX.

The following is a copy of an analysis of the Castleford town water made
by Mr. Fairley, F.C.8., Borough Analyst of Leeds.

REroRT on AraLysis ofF Warer received from the Casrrerorp Locan Boago,
March 13th, 1879,

The water contains in grains, per gallon :—

Chloride of sodinm - - - - - - 10-25
Witrates of lime, &c. - - - - - - MNone
Salts of lime and magnesia, volatile and organie matter - - 3525
Total zolid matter - 4540
(1) Containing ammonia - - - - - = 0034
o also organic ammaonia - - - - 0033
Corresponding to nitrogenous organic matter, about - - - 033

The chlorides and total solids in this water are large, but the proportion of organie
matter shows that in its present state the water may be safely used for drinking.

16, East Parade, Lecds, Taonmas FAIRLEY.
March 21st, 1875,
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