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distinctive feature ot the type, began about the second day; in one
E::e within 24 hours of the ﬁmtrg;m toms, in another not till thurﬁfbh day;
it was a copious scarlet rash, deseri by some of the medical men as
resembling the ordinary rash of scarlet fever; but two medical men under
whose care many severc cases had come, Messrs. Somerville and Hughes,
congidered that it differed somewhat from the scarlatinal rash as comm
seen ; they described it as presenting, besides a scarlet blush, purplis
blotches (compared to the mottling on the skin of a healthy infant after a
bath) ; it appeared sometimes first on the hands and feet; and it was followed
only by very slight desquamation. The last statement I can verify from
mv own observation : through the courtesy of the medical men in attendance .
1 had the opportunity of seeing, towards the end of the third week of their -
illness, more than a dozen cases of scarlatinal in which there had been
a copious rash ; in only one of these was there distinet peeling of the skin;
and that only on the hands; in the other cases the desquamation was so
glight as to be barely perceptible ; nor had there been more at an earlier

B . By
miglleﬁ.c‘?ﬂrﬂ] cases the disease was accompanied by rhenmatism of the joints,
especially the wrists. In several cases (especially in one family) there were
symptoms of ear mischief, viz., prolonged ear-ache, partial d , and in
one or two instances offensive purulent discharge from the ear. In one case
there was profuse watery discharge from the nose. In no case were kidney
symptoms observed, nor was albuminuria found on any occasion on which it
was looked for. Delirinm was generally present in severe cases. The fever
lasted about six days, or in some cases longer; in several there was a
distinet relapse with a recurrence of throat symptoms about the tenth
day. It left very considerable prostration. Only two cases out of 38 were
fatal ; the cause of death being certified as * malignant scarlet fever.”

The searlatina appeared to have little tendency to il in the honseholds
into which it had been introduced. In 19 households there were multiple
eases (cases of sore-throat occurring in households in which there had been
fever being included), but in only five of these did an interval of four da;
clapse between the commencement of the first and second eases, and in only
three did cases occur later than February Tth, i.c., more than a week after
the stoppage of the suspected milk. )

This failure to propagate itself by infection from case to case, may have
been due in some households to the fact of all the children having been
attacked at the beginning, so that there were no susceptible individuals left
to contract the disease from them. In others it may have been due to the
precautions taken to sae]iiamta the sick from the healthy, the more so as the
greater number of the households invaded were of the well-to-do elass, in
which such precautions are more feasible than among the poor. So far as
it was not thus explicable, the absence of tendency to spread may be con-
nected (if the popular theory be correct that the scales ghed from the skin
are the chief carriers of infection) with the very slight amount of desquama-
tion generally exhibited. A similar indisposition to spread by contagion
has, however, been observed in other scarlatina epidemics of milk origin in
which there has been no lack of peeling of the skin. ,

It will be seen from the foregoing sketch that the features of the disease
have on the whole been those of scarlet fever, but that the outbreak has
presented certain peculiarities, viz, :—

The frequeney of vomiting and purging at the commencement.
The state of the tongue.

The character of the rash.

The geanty desquamation.

The slight tendency to spread by infection.

The absence of, at any rate conspieuous, kidney symptoms.

It is right to state that Messrs. Somerville and Hughes, to whom I am
indebted for much of my information as to the elinical history of the disease, 4
doubt that it has been searlet fever, and are inclined to look upon itas a form
OE h'll:i:uﬂ peisoning due to sewage matter conveyed through the medium
of milk,

In the conrse of the outbreak there have oceurred two well-marked cases
of diphtheria; besides a number of cases classed as * diphtheritic sore
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1t will be seen that the outbreak may be said to have commenced on
January 25th and ceased on February 2nd; the great bulk of the cases having
occurred between January 27th and 31st. These dates are of importance in
seeking for the cause of the outbreak. The speedy falling off of the number
of new cases after the stoppage of the milk, shows that the ineubation period
of the disease could not have 1 a long one; and the cause must therefore
have been some circumstance or combination of circumstances which came
into operation only a day or two before January 25th. The fact that fresh
cases continued to occur during a period of at least nine days points to the
milk having received a continuous supply of infection, rather than to its
having become casually infected on one or two occasions only. .

Having shown that the outbreak of scarlet fever and associated sore throat
was due to infection distributed in Mr. V.'s milk, and that the milk must have
become infected first within a few days before January 25th, we have now to
enquire how the milk could have become infected. We have therefore to
consider the cireumstances of Mr. V.'s establishment with reference to—

1. The sanitary condition of the premises.
2. The health of the inmates.

3. The routine of the business.

4, The health of the cows.

Mr. V.s establishment was first visited in relation to the outbreak, on
January 31st by the medical officers of health for the Macclesfield Urban and
Rural districts, and by two other medical men. I myself visited it on
February 11th and on several subsequent occasions, and as I have already
said, found Mr. V. always most willing to give any information which might
throw light upon the subject of the enquiry.

Mr. V.'s establishment is a farm house in Upton, standing by itself a little
way back from the road. The surrounding surface and the interior of the
house were, at the time of my visit scrupulously clean. The scullery sink
pipe discharges in the open air. In the _::valiar in which the milk stands (when
any 12 kept over) there is8 a “sump” in the floor to catch water when the
floor is washed : this was formerly connected with the drain, but the connexion
is 2aid to have been severad, and no offensive smell or current of air from the
sump was discovered by me. The cellar wall was damp in the corner
nearest to the privy. The privy is built against the house wall, and
is entered from the wash house; 1t is insufliciently ventilated, and at my
visit was very offensive. The space under the seat is connected with a drain
which receives also the liquid from adjoining pig-styes, and discharges into a
tank about 35 yards distant, the contents of which are pumped out once a
year (last in March 1885) and distributed over the. land. The water supply
of the household has, until after the outbreak, been obtained from a pump in
the yard. The well is about 7 yards from the privy and pig-styes; the water
had always been considered good, but at one of my visits it was turbid, with an
unpleasant taste : becoming more turbid with floating particles on prolonged
pumping. Onanalysis it was pronounced to be contaminated with sewage and
unfit for drinking purposes. (See Appendix II.) This water was used for
rinsing the milk cans, but (with certain exceptions to be hereafter mensioned)
it was not drunk by the cattle, who resorted to a spring in a field, not likely
to receive sewage pollution.

My, V."s household consists of himself and Mrs. V., their adult son, two lads,
and a servant girl. All the work of the establishment is done by them
without any outside help. On enquiry as to their health, I was informed
that Mrs. V. had had a bad cold on January 26th and lay in bed on Sunday
morning, January 27th, but was better next day; her throat was said by one
of the medical men who saw her on January 31st, to have been then red, and
there was some redness and enlargement of ome tonsil at my visit on
February 11th, but no peeling of the skin could be detected. She is said to
be liable to sore throat, and even if her ailment had been of the same nature
as the other cases, the date shows that it could only be looked upon as an
incident in the outbreak and not as its cause. The other members of the
household (who drank a good deal of milk) had all been perfectly well, and
were free from sore throat or peeling of the skin. One of the lads had come

from Pendleton near Manchester on December 31st, none of the others had
been away from home further than Macclesfield.
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on the round been the earliest attacked. The eurliest cases were in
households Nos. 8, 13, 31, 75, and 78 on the list in Appendix L., the latest
households attacked were Nos. 5, 42, 24, 55, and 70.

Recomd. Were the hypothesis true, the customers who come last on the
milkman’s rounds would be the most likely to suffer, since they would run
the risk of receiving infection from all visited before them, whereas it will
be seen from the table at the end that the houses in Upton which came
first on the list suffered more than those which came in the later part of
the round ; the difference being explicable by the difference in the amounts
of milk taken, At the first house on the list the milk was not delivered
on the milkman's round, but separately direct from the farm ; yet in this
house a case of scarlet fever oceurred, commencing January 27th. . -

One household, No. 34, had milk from ome cow, besides milk from the

neral stock. The child who had the milk suffered from scarlet fever, but
ater than another patient in the house. &

The three households, Nos. 2, 3, and 48, at which cream was taken, all
suffered more or less severely.

Mr. Ls milk does not appear to have been concerned in the outbreak ;
it was distributed only in the morning delivery on Sundays, i.e., on Jan
20th and 27th, so that had it contained the infection one would have exp
a number of cases to have commenced close together about the middle of the
wealk, 1.e., after the lapse of a period of incubation of two, or three, or four
days after it was distributed. A reference to the preceding table on_ 7.
will show that this was not so, but that 8 cases commenced on the Friday
and Saturday, 14 on the Sunday (several of them beginning in the e
hours of the morning), and 16 on the Monday. These would give inte
from the occasions of distribution of Mr. L.'s milk, either too long or too
ghort for the inecubation of scarlet fever.” i

It occurred to me whether the milk might have become infected by the
cloths used for straining it. For this purpose Mr. V. uses bath towels, the
soft fluffy texture of which he finds to retain impurities better than the kind
of cloth commonly used for the purpose. I am informed, however, that these
cloths have been in constant use for straining milk for over two years; that
they have never been used for any other purpose, and that they were new
when they were bought. Immatliatai;r after use they are put into hot water and
washed. Every two days the cloths, four in number, are boiled for four hours,
rinsed, dried, mangled, and placed in a separate drawer ready for use.

We have lastly to consider the health of the cows yielding the milk.}

Mz, V.'s herd consists of 14 mileh cows, kept in two sheds communicating
with each other, at the back of the yard behind his house. The ventilation
of the sheds is regulated so as to keep up a temperature of not less than 55° F.,
there being no artificial means of warming. The sheds are kept clean, the
dung and soiled litter being removed three times a day. The cows are fed
on chopped hay, turnips, Indian corn, and grains. The grains come by rail
from Burton-on-Trent; the other articles, except the Indian corn, are grown
on the farm. - il

The cows were examined on January 3lst by several medical men, who
detected nothing wrong with them. They have since been examined by
Mr. Beard, veterinary surgeon, of Macclesfield, and by Mr. Lewis, chief
veterinary inspector for Cheshire, who pronounced them in good health (see
Mr. Lewis's report, ﬁp];endix II1.). They were also examined on February
11th in my presence by Major Landon, veterinary inspector to the Privy
Council, whose opinion, I understood, was to the same effect.

On inquiring as to any circumstances in connexion with the herd, which
might coineide in time (allowance being made for the period of incubation)
with the eommencement of the outbreak of scarlet fever, I was informed by
Mr. V. that on January 14th he had purchased two new cows of a dealer of
repute in Maecclesfield, to whom at the same time he sold two cows, which

* Mr. L's establishment was visited, His household, consisting only of himself, wife, and
daughter, were in gosd health, and exhibited no signs of having suffered from scarlet fever,
No bistory of communivation with searlet fever eases could be elicited. His cattle, only two of
which were in milk st tha time, were in good Inealih,

1 Inquiries were made as te the opcorrenee of discase awmeng pigs or other domestic animals on
the premizes, but none was hemrd of, J
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To sum up, while the connexion of the outbreak with the supply of milk
from Mr. V.'s farm seems to be beyond doubt, the way in which the
milk beeame infected remains obscure.

The dates of attack of the several cases show that the source of infection,
whatever it may have been, came into operation about Jan 23rd,
and continued in operation until the stoppage of the milk on January
3lst. No continuous source of infection of human origin can be discovered
by careful investigation ; the possibility cannot perhaps be absolutely denied
that the milk may, on some occasion, have munﬂ{; received infection from
a human source, but there is no evidence that it has done so; moreover, a
single such occurrence would not explain the succession of cases, nor, unless
it took place at the farm itself, would it account for the distribution of cases
among the customers.

The only circumstance that I have been able to discover fulfilling, in
point of time, the requirements of the case, is the addition, on Jan g
to the general stock of milk of that yielded by the cow which ealved on
January 20th, and the only explanation which suggests itself as to how the
milk of this particular cow could have come to have infectious properties is
that the eow herself may have developed in the puerperal condition, some
ailment so trivial or so evanescent as to have escaped the notice, not only
of her owner, but also of the eminent veterinary authorities who at a later
stage (first on February 5th) examined her. Such ailment may have
originated either from infection brought with her by the cow, or from the
sewage-polluted well water which she drank. (The other cow which drank
the same water had already calved some four days when she came, and by
that time the puerperal condition, with its especial susceptibility to disease,
would be passing off.)

It may be remarked that in several instances in which ontbreaks of secarlet
fever or diphtheria have followed the distribution of milk from a particular
dairy, without any extraneous source of infection being discoverable, the dai
in question has been what has been looked upon as a model one; in whi
careful precautions had been taken to exclude risk of infection from human
gources, and the cows were well fed and well attended to. In such dairies the
cows are kept tied up in sheds at an equable temperature, so that as little as
possible of the nutritive material taken in the food may be expended in
muscular exercise and in keeping up the bodily heat, and as much as
possible recovered in the form of milk. A cow living under these conditions
may be looked upon as a milk-producing machine worked at high pressure,
and hence perhaps specially susceptible to infeetion.

As regards conditions other than milk supply, many of the patients were
members of the families, or domestic zervants, of well-to-do _peﬂple, living in
good roomy houses, with usnally fairly well planned drainage and o
sanitary arrangements. Others were of the lower middle, and working class,
but at few of the houses of Mr. V.’s customers were there any obwious
sanitary defects. The water supply was in all cases from the Corporation
waterworks, the same as the rest of the borough. Although the persons
attacked lived on the west side of the borough, they did not nﬁ live in close
proximity to each other, but were interspersed among a great many others
who were supplied with milk from different sources, and did not have searlet
fever. 1t was not therefore merely a case of scarlet fever attacking a
particular locality in which the majority of houses chanced to be supplied
with milk by a particular dealer.

As regards personal intercourse, the patients were of different ages, sexes,
and soeial conditions; and no oceasion was discovered, or was likely to
have occurred, at which they could have contracted infection, withont other
plm_:{plu, who obtained milk from different sources, being involved in an equal
TIBK.

As 18 s school attendance, the following table shows in how man
households the person first attacked attended school, and which schools suc
versons attended.



























