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similar institutions, and in devising the most suitable means of diminish-
ing the preventible cnuses of disease, which the present advanced state of
medicing, a9 o seience, cnibles vy to anticipme with confidence.

This is the mevest sketch of the principle which shonld guide improve.
ments in the Indinn aemy. Tt would bo casy to work out such a scheo
in detail, were it advisable in the present instance to do so.

With regard to honouns, if it be deemed not desirable to bestow an
oceasional baronetey or knighthood on any officer of very superior and
decided merit, upon the recommendation of the Governor-Cieneral of
India, the honours of the Bath should be opened to the military surgeon
for service in the field, as freely as to other branches of the army.

For distinguished services in the civil ranks of the profession, it would
not he difficult to devise a suitable badge of distinetion, upon the principle
of the corresponding branch of the Legion of Honour in France. Ribbons
and crosses are the cheap rewards of governments. ““The reward of indi-
vidual services,” says a recont writer on this subject, “is an important
part of the debt due by the State to its officers; but its importance does
not end here.  For one individual marked out for reward and distinction,
we inake a hundred others emulous of similar rewards, and eager, through
the cxercise of their talents, and the amount of their services, to deserve
similar recompences,”

-

Review XI1II

Mode of Communication of Cholera. By Joun Sxow, M.D.
Second Edition.— London, 1855. pp. 162.

NonE of our readers can be ignorant of the opinions of Dr. Snow on the
communication of cholera by means of drinking water, nor of the perse-
verance and energy with which he has sought for facts to corroborate this
view. The present worlk is a recapitulation of all the evidence he has
hitherto published, with the addition of certain facts lately acquired.

We lLave read this work carefully, and shall endeavour, in the following
critique upon it, to do full justice to Dr. Snow, while we shall strictly
examine, as it is our duty to do, if there is anything hollow or unsound
in tho facts brought forward, or in the arguments founded upon thein.

Dr. Snow belicves not ouly that cliolera is propagated by means of
water, but that it is solely and exclusively so propagated. He is there-
fore obliged, at the very outset of his inquiry, to assume that cholera only
spreads where human intercourse is possible. Thus he writes,

It travels along the great tracks of human intcrcourse, never going faster
than people travel, and generally much more stowly, In extending to o fresh
isiaud or continent, it always appears first at a sea-port. It ncver attacks the
crews of ships going from a eountry free from cholers, to one where the discase
is prevailing, ti}%they have entered a port, or had intercourse with the shore. 1is
cxact progress from town to town cannot always be traced; but it has never
appeared cxecpt where there has been ample opportunity for it to be conveyed by
liwman interceurse.” (p. 2.)

We do not wish to argue the several clauses of this paragraph, but we
dv most decidedly protest against its reception, as a complete and final
expression of the mode of spread of choleva, While we admit at ouce
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that there are now several cases which show human intereourse to be
.occasionally iufluential in some way in transmitting cholera, we deny
altogether that the phenomena, either of its rise or decline, can be always,
or even frequently, so explained.

Jug our object now is not to diseuss the general question of the conta-
gion of cholera, but to see the strength of Dr. Snow’s evidence oun one
particular presumed mode of propagation.

At page 10, Dr. Spow informs us that he was led to his view of the
spread of cholera by a consideration of its pathology. e believes that
the symptoms commence in the intestinal canal, and (apparently) that the
disease is entirely local, and that nejther the ilovd nor the nervous system
arve primarily affected.  Having arvived at this opinion on grounds which
appear to us insullicient to warrant so grave a conclusion, he writes as
follows *

“ As cholera commences with an allection of the alimentary canal, and as we
have seen that the hlood is not under the influence of any poison in the carly
stages of this discase, i follvics that the morkid waterial producing cholera neust be
introduced info the alimentary canei—must, in [act, be swallowed nceidentally, for
persons woukbd not take it intentionally ; and the increase of the morbid material, or
cholera poison, must take place in the terior of the stomach and bowels.” (p. 15.)

We canuot admit the cogency of the must in this quotation ; since we
do not see that it is satisfactorily made out tlat the blood s “ not under
the influence of a poison,”

Dr. Snow then goes on with the following sentence, for which we can
find no warrant in auything which has goue bufore; it appears to us to
Le a mere hypothesis.

“ It would seem that the cholera poison, when reproduced in sufficient quantity,
acts as an irritant on the surface of the stomach and intestines, or, what is still
more probuble, it withdraws fluid from {le blood eirculating in the capillavies, by
a power anglogous to that by which the epithelial eclls of the varous organs
abstract the dilferent secretions in the healthy body.” (p. 16.)

Dr. Snow afterwards says, that there is suflicient “to prove the com-
munication of cholera here explained, independently of the patholegy of
the disease.” (p. 16.) We do not hesitate to say that the arguiuent from
pathology seems of little value, and it somewhat lessens our faith in Dr.
Snow, to find that so doubtful a view, to say the least of it, should have
suggested a special opinion of the propagation of the discase.

However, this is of little moment, and we proceed to the grand object
of the work, and of this review—viz., the evidence for the propagation by
water, and an examination of it.

From page 16 to page 22, Dr. Snow makes general reflections on the
habits of the persons among whom cholera chiefly prevails, in order to
show that their want of cleanliness would render it likely that portious of
cholera evacuations might get mixed with their food or drinking water.
We pass over this as not of great weight, and arrive, at page 23, at the
first case in which direct evidence is sought to be given in favour of the
hypothesis.

1. In two small adjacent courts in Horsleydown (Surrey-buildings and

= In this and in subsequent extracts we have italicized some passages which contain the
pith of the sentence, or which appear to us itlogical.
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Trusscott's-court), cholera prevailed (in 1849) with very unequal severity,
11 fatal cases occurring in Surrey-buildings, and 2 cases (1 fatal) in Truss-
cott’s-court.  Inall other respects similar (according to Dr. Snow), the only
difference was in the water supply; the well supplying Surrey-court was
contuminated by the slops and divty water in which the clothes were
washed being poured by the inhabitunts inlo deaing which communicated
.with the well ; while the water of Trusscott’s-court was free from this
impregnation. A ecurious fuct was, that all the futal cases were in women
and children. ‘

Admitting Dr. Snow’s hypothesis would explain all the other cases, we
must account in some different way for the first case.  The mode in which
this is done shows Dr. Snow's perfect faith in his creed ; instead of leaving
the origin of the first case uncertain, he says the “two first cases were
probably eansed by the cholera evacuations contained in the Thames water,
as it came from the waterworks.” (p. 24.) Considering that this is the
very point to be pwoved, we think the probability of this alleged mode is
rather too easily admitted.

We visited these courts in 1849, not long after Dr. Snow's visit, and
found that the number of the population of Truscott's-court was very
much below that of Surrey-buildings. We have not been able to find the
note made on the poiut, but we distinetly remember that the dispropor-
tionube mortality in the two courts was in this way partly, though perhapy
not altogether, explained,

W ngain visited these courts n fow weeks ago, and found the differ-
ences between them to be as great as we had conceived them to be. Thus,
Surrey-buildings covsists of fifteen houses with four rovins each, while
Truscott's-court contains ouly ten houses with two rooms each. There
are, thevefore, sixty rooms in the first-named court to twenty in the second;
aud if we suppose the density of population to be two to each room, there
would be 120 persons in Surrey-buildings to 40 in Truscott's-court;
and if the cholera had been equally severe in the two courts, it would of
course have affected three persous in one, to one in the other. The dis-
proportion is thus partly, but not altogether, removed. Truscott's-court,
however, with its small, low Jiouses, is much more airy thau its neighbour ;
it is close to an unoceupied picee of ground, of the Leuctit of which Sur-
rey-buildings, facing the other way, and having no through ventilation, 18
deprived. We do not think that any one secing these two courts, and
knowing how much accumulation of persons in the same house tends to
aggravate cholera, nud how ventilotion checks it, but would sce in these
circumstances au explanation, as satisfactory as that of containinated
water, of the difference in the mortality which remains unexplained by
the difference in population.

9. TLe noxt case is that of Albion-terrace, Wandsworth, where, in
1849, eholera prevailed in a single row with considerable severity. Dr.
Suow informs us that

«The water got contaminated by the eoutents of the house drains nnd ecsspools.
The cholera extended to nearly all the houses in which the water was thus tamted,
and to no others.

«"'hese louses were numbered from 1 to 17, in Albion-terrace, and were sup-
plicd with water from a copious spring in the road in front of the terrace, the
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water of which was conducted, hy a brick barrel-drain between Nos. 7 and 8, 1o
the hack of the houses, and then flowed right and left, to sapply tanks in the
ground hehind eacl house, the tanks being made of brickwork and eemeni, covered
with a flut stone, and conneeted with cuch other by stoneware pipes six inches in
diameter. A leaden pipe conveyed water from cach tank to a pump siluated in
the back kitchen. There was a cesspool hehind each house, under the privy, and
sitnated four feet from the water-fank. e growul was opened behind the houses
No. 1 and No. 7, and the drains examined under the superintendence of Mr. Graat,
the assistant-surveyor to the Commissioners of Sewers. The cesspools ab both
these places were quite full, and the overilow-drain from that ut No. 1 choked up.
At this house the respective levels of the cesspool and the water-tank were mea
sured, and the top of the overflow-drain from the cesspool was found to hbe fifteen
inches ahove the top of the tank, and the utervening ground was very wet.  The
overflow-drain mentioned above had o boltom, or one so soft that it could be
penetrated with a stick; and it crosscd, at right angles, above the carthenware
pipe of the water-tank, the joints of which were leaky, and allowed the water to
eseape.  Beliind No. 7, Mr. Grant found a pipe for bringing swrplus water from
the tanks, communicating with a drain from the eesspool; and le found o flat
hrick drain laid over L]uﬁmm:l-druiu hofore mentioned, which brought 1he water
from the spring. 1t appears, from a plan of the property, that this drain, which
was continued in a direction towards the sewer i Battersca-iickls, brought sur-
face-drainage from the road, aud received the drains from the cesspools, the Lonse-
drains from the sinks in the back kitehens, aud the surplus water, or some of if,
from the tanks. There was every reason to helicve that this drain was stopped
up, but {hat was not ascertained: at all events, it was unable to convey the waler
flowing into it during the storm on July 26th, as it burst near the house No. §,
and inundated the lower premises of that and the adjoining house, No. 9, with
fietid water; and it was from this time that {he water, which had vecasionally
been complained of before, was found by most of the people in these seventeen
houses to be more or less impure or disagrecable.” (pp. 25-=7.)

And he gives a description of the draing and water pipes, to explain how
this took place.
The first person was attacked on July 28th:

“There are no data for showing how the discase was communicated to the first
patient, at No. 13, on July 28th; but it was two or three days afterwards, wlhen
the evacuations from this patient must have entcred the drains having a commu-
nication with the water supplied to all the houses, that other persons were
attacked, and in two days more the discase prevailed to an alarming cxtent.”
(p. 28.)

The premises were examined by Dr. Milvoy, who attributed the outbreak
te an open sewer, to effluvia from siuks, and to an accumulation of
offensive rubbish, in the house in which the first case ocourved. Dr. Snow
considers, and perhaps corvectly, this explanation to be incorrect.

We must observe, however, that in addition to the impregnation of
the water, it appears that there must have been, immediately before the
attack of cholera, contamination of the air also, as on the 26th of July,
two days before the first case, the lower premises of two houses were
flooded with feetid water from the blockage of the drain; and donbtless
the same effect was produced, in a less degree, in the other Louses,
Although we are not informed how long this stagnant water remained, it
would probably, fur some days, be snfficient to render the air impure,
We are led to believe, from Dr. Snow’s account, that the water had been
previeusly contamiuvated by faulty arrangement of the drain and water-
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tanks, and yet no decided cholera seems to have occurred till this over-
flow, two days after which the first case (the origin of which Dr. Snow
lenves doubtful) took place.

One fact mentioned by Dr. Suow strengthens our suspicion that the air
may have had as much to do with it as the water, for it 13 mentioned, that

“Tlhere were two or three persons nttacked with cholera amongst those who
came 1o nurse the patients after the water was condemned, and who, consequently,
did not drink it ; but these persons were liable, in waiting on the patient, to get
a small portion of the cvacuations into the stomach in the way first pointed out ;
and there might be food in the houses previously prcparcg with the tainted
water.” {p. 29.)

These conjectures as to how the cholera matter got into the stomach of
the nurses who did not drink the water, appear to us to be rather out of
place. The point is to prove the fact of water being the agent, and not
to assume 1t, and then to seek for some other explanation of those cases
for which the presumed contamination cannot account.

3. Dr. Snow then quotes from Dr. Lloyd two instances in which cholera
prevailed in limited districts, where water contaminated with sewage
matter was used. The first instance is very inconclusive; the second is
the following:

“ Charlotle-place, in Rotherhithe, consists of seven houses, the inhabitnnls of
which, cxcc[lrting those of one liouse, oblained their water from o diteh commi-
nicating with the Thames, and reeviving the eentents of the privies of all the seven
houses.” In these houses there were bwenty-five eascs of cholera, and fourteen
deaths; onc of the houses had a punp railed off, to which the inhabitanis of the
other houses had no access, and tlhere was but one case in that house.” (p. 31.)

In this example, as in almost 0l the other cases adduced by Dr. Snow,
we miss the very necessary information as to the number of persons
resident in each house; their ages, occupations, and habits; the kind of
house in which they lived, &c. In six houses there were altogether
twenty-four eases of cholera, in the seventh house only one case. For
anything we are told to the contrary, however, there may have been only
n single case in one of the six houses, and a greater number than the
average in some of the others. Ifthis were so, the point and force of the
argunsent at once disappears.

4. Another case, quoted from the Board of Health, is stronger:

“ In Manclester, a sudden and violent outheeak of cholera occurred in ITope-
street, Salford,  The inlabitsnts used waler from a parlienlar pump-well.  This
well hul heen repaired, and a sewer which passes witlnin nine inches of the olge
of it beeame accidentally stopped up, and leaked into the well.  The inhabitants
of thirty louscs used the water from this well; among them there occurred nine-
tcen cases of diarrheea, twonty-six cases of cholera, and twenty-five deaths. The
inhahitants of sixty houses in the same immediate neighbourhood used other water ;
among these there occurred eleven cases of diarrheea, but nov a single case of
cholera, nor one death.” (p. 31.)

5. A fifth instance is mentioned, on the authority of Dr. T. K.
Chambers:

“Dr. Thomas King Chambers informed me, that at Ilford, in Tssex, m the
swnmer of 1849, the cholera prevailed very scvel‘eg in o row of houses a little

way from the main part of the town. It had visited cvery house in the row but
one. Lhe refuse which overflowed from the privies and a pigstye could be seen



454 Reviews. [April,

runving into the well over the surface of the ground, and the waler was very fuetid
yob it was used by the people in all the honses except that which had eseaped
cholera.  That house was inhabited by s wonan who took linen to wash, and she,
finding that the water gave the linen on ollensive smell, pakd @ persou to feteh
water for her from the pwnp in the town, and his water she used for culinary
purposes, as well as for washing.” (p. 32.)

We think we ought to be careful how far we attach great weight tonn
argument of this sort; we are not informed how many persons lived
the house with this woman, low many houses thero were in the row, nud
other circumstances of the like kind,  IF Lthe woman was the only inhu-
bitant of the house, as we are led o couclude from the mode in whicl the
sentence is worded, her escape would have nothing wonderful about it, as
only the minority ave attacked with chelera.

6. The nexb case is one mentioned to Dr. Snow by a friend.  Cholern
prevailed ab Tockshrook, near Bath, aml the owner of some houses was
informed that the water was bask:

“Ilc sent a surveyor, who reported fhat nothing was the matter.  The tenants
still complaining, the owner went Timsell, and o looking at the water and smelling
it, he said that Le could perecive nothing the matier with it. e was asked 3 he
would taste it, and he (}rauk a glass of it. "This oceurred on o Wednesday ; he
went home, was taken ili with the cholera, and died on the Saturday following,
there being no cholera in his own ncighhonrhoud at the time.” (p. 82.)

Thus the surveyor finds nothing wrong, and the hapless owner is so
convineed that the water is good, that he drinks a glass of it, and dies
three days afterwards; therefore it was the water,

Nothing could be very much looser than this statement; we might just
as well affirm that the man having been in the very place, and in the very
houses, where cholera was, received 1t, as we believe many persons do
receive it, through the medium of the ajr. Dr. Snow will say that the
other evidence in proof of the propagation by water gives weight to his
view of the case, but we may guite as well say that the evidence by trans-
niission through the air is much more stringent, and gives weight to our
hypothesis.

7. The next ease appears to us to be quile worthless as evidence. The
village of Newburn, near Newenstle-on-Tyne, suflered frightfully from
cholera in 1832, at which time the sourees of water-supply were the same
as at present.  Dr. Snow applied to Mr. Davison, surgeon, of Newhurn,
who informed him that—

14 was considered that the evacuations of the people could not gel into any of
the wells ; but the vicar Lhousht that the waler of u]]i.l,i,lc brook which runs past
the village, and falls into the Tyne immediately afterwawds, might tind its way uto
that well which is chicfly resorted to.” (p. 33.)

On further inquiry, it was found that the brook received *the refuse of
a small village,” and also passed “ through a privy used by the workmen
of a steel factory.” The drain couveying water from an old coal-pit to
the well chietly used in Newburn passed underneath the Lrook, and then
ran alongside it for about three hundred yards:

« Me. Davison said that it was disputed whether there was any communieation
between the drain aud the brook, hub it it was highly probable thal there might
be ; awd that an occurrence wlich took place a few months previously scemed Lo
prove that there was. Some gas waler [row the steel manulactosy mentioned
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alove got by acrident into the hrook, and some of Lhe people affirmed that the water
in the well was strongly depreguatod with 0 (p. 34.)

Thus the water of the brovk, it is thought, might find its way into tho
drain leading to the well.  Although no communication can be traced
between the two, the allivination of some of the people, that the well lind
been impregnated with gas-water some months Lefore, is taken as coun-
clusive evidence that there was such communication during the time of
the cholera: that conclusion arrived at, the first case of cholera occurs; it
is left unaccounted for, but from it, it is easy to deduce all the rest.

“ As soveral days clapsed helween the livst case of cholera and the great ont-
break, it is probable that the water b whieh the sotled linen must have been washed,
and whicl would neeessarily ran info the brook, was the micans of eonmunicating
the disease to the thirteen persons taken ill cu the night between the 9th and 10th
of Faunuary.” {p. 35.)

This surely camot be considered as sound evidence.  The mere
possibility of the well being contaminated cannol be held suflicient in an
mquiry demanding such accnvacy and care in the collection of the facts.

8, 9. After an allusion to a very obscure Indian case, of which nothing
can be wade, Dr. Snow refers to the late attack of cholera in the Black
Sea flect.  He quotes from the ‘ Medical Times and Gazette, September
30h, the following passage from the letler of a naval mediend officer:

“ A week after the retwn of 1he fleet to Baljik, on the 7 of Augnst, aboul four
thowsznd Freneh braops enenmped on G heights abreast one anehorge. Thesa
were parl of Lhe leslo division of the army Phal ol marehed to Koslenje, ahout ben
days belore. By it the first blood had beew drawn on the part of the allied army.
The loss in battle was smadl, bt they had encountercd an enemy more terrih{e
{han the Russimms.  The cholera lad hroken vat among them, and abtacking four
lundred on the fist night, lad destroyed sixty.  The total loss had been some-
thing incredible. 1t was said, that out of cleven thousand men, not less than five
thonsand had perished in a fow days.  This dreadful calamity was attribuied to
deinking water from wells that had been poisoned by throwing in putrid carcases,

“ Putting aside the question of infentional poisoning, which always presents
ifsclf as the most ready way of accounting for sueh destruction, perhaps some
support to the theory, that waler is the mediam by which cholera poison is
conveyed, may be found in this cireumslanee, and 1u smother of which T was
witness. Thesc soklicrs, wearied by marching from a focus of cholera inlcetion,
were seen, many of them, washing their persous and elothing in the stream from
which all the French ships of war, and I-}IU majority of the Linglish fleet, obtained
their supply of water. This was going on on the 78 and Sth, and, on the nighis
of the ‘.JL[lv. aud tenth, the discase burst out with great violence nmong the crews of
several ships.”” (pp. 30, 37.)

We do not find this point alluded to in the ¢ Report’ on this attack of
cholcra, just published by the Admiralty. It would appear, from that able
document, that the main outhreak of eholera appeared in the fleet at
Varna and at Baljik nearly at the same thne. At the latter place, the
intense outbreak was certainly from four to six days after the French
troops had marched down; but it would appear that a solitary case had
occurred on board the Diumond on the 1Gth of July, and that bowel
complaints, graudually assuming a more severe form, and at last with
« decidud choleraic character,” were common on board the fleet hetween
the 1st and the 7th of August—i.e., the day that the French troops
arrived to whom the outbreak is attributed—and on the 7th, a fatal case
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occurred on hoard the Zondon. The evidence, therefore, that eounects
these two circumstunces—the arrival of French troops and the outhrenk
on board the ships—is not so stringent as it seems.  But even if the French
troops bronglt the ebolera with them, the evidence of its being cominu-
nicated by the water is most imperfect.

10, Dr. Snow makes no remark ou the suggestion contained in the letter
quoted in the ‘ Medical Times, but procecdsto consider the terrible outhrenk
of cholera iu a limited district near Golden-square, London, which ocourred
in 1854:

“There were a few cases of cholera in the neighbourhood of Troad-stredt,
Golden-square, in the latter part of Angust; aud the so-called oulbreak, which
commenced in the night between the 31st August and the 1st September, was, ns
i all similar inslances, ouly a violent incrense of the malady. As soon as 1
beezne acquainted with the situation and extent of this ireuption of cholera, 1
suspreted some contamination of the water of the muel-frequented street-pnng in
Broad-stveet, newr the end of Cambridie-street ; hut on examining the waler, on
the cvening of the 3rd Scptember, © fonnd so little tpaerity din of of wn organic
nalure, that I hesttated fo come to @ conclusion. Furtler Inquiry, however, showed
me thal there was no other eireninstanee or agent common to the eircumscribed
locality in which this sudden inerease of cliolera oceurred, and not cxtembing
beyoud it, except the water of the above-mentioned pwnp. I found, moreover,
that the water varied, during the next bwodays, in the amount of organic impurity,
visible to the naked eye, on close inspection, e the form of small white, floceulent
particles; and 1 convluded that, at the commeneoment af the outhreak, it might possibly
hace been still more tmprre, I requested permission, therefore, toiake alist, al ihe
General Register Office, of the deaths from cholera, registered during he week
ending 2nd Seplember, in the sub-districts of (Golden-square, Berwick-strect, aud
St. Anw’s, Soho, which was kindly granfed. Lighty-nine deailis from cliolera were
registered, during the week, in the three sub-districts. . . . |

“ Ou proceeding to the spot, I found that nearly all the deaths had taken place
within a short distance of the pump. There were ouly ten deaths i houses situated
decidedly nearer to another strect-punp. . ...

* With regard to the deaths vecnrring in the locality belonging to the pump,
there were sixty-one instances in which T was informed that the diccascd persons
uscd Lo drink the pump-water from Broad-streot, cither constautly or occasionally,
Ju six instances I could get uo information, owing to the death or departure of
cvery one connected with the decensed individaals; and in six cases I was informed
that the deccased persons did not driuk the punap-water belore their illuess.”
{pp. 88—40.)

Dr. Snow then refers to workhouses and Jarge establishments in tho
neighbourhood, which did not use the pumnp water, and the inmates of
whiclh escaped cholera,  ITc then quotey the case of a gentlenan who
went to Poland-street, where his brother had Jjust died of cholera, drank a
small turabler of water mixed with brandy, left the neighbourhood, and
was seized with cholera on the following day. This, however, is incon-
clusive, as the person was in an infected neighbourhood.

Finally, Dr. Suow relates the following most extraordinary case, which,
if there is not some fallacy, is certainly unanswerable:

“In the ¢ Weckly Return of Births aud Deaths’ of September 9th, the follow.
ing death is recorded as ocewring in the Hampsicad district: ¢ AL W est-cud, on
2ud September, the widow of a peveussion-cap maker, aged 59 years, diarrhoa
two hours, cholera epidemica sixteen hours.’

“1 was informed by this lady’s son that she had not been in the neighbourhood
of Broad-street for many months. A cart wend from Broad-sbrect to West-ciul
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overy day, and it was the custom to take out a large hottle of the waler from 1he
pump in Broad-streel, ns she preferred il The waler was taken on Thursday,
Slst August, and she drank of ib in the evening, and also on Friday,  She way
seized with eliolern on thie evening of the lalter Hn_y, and died on Saturday, as the
above qualation from e register shows. A nicee, who wos on a visit 4o Phis
tady, also drank of the waler; she relurned 1o Ler residence, i a high and healthy
parl of Islington, was attacked with cholery, and died also.  There was no cholers
at the time, cither at West-end or in the neighhourhood where the nicee dicd.
Besides these two persons, oniy one servant partook of the water at Hampstead
West-end, and she did not suller, or, at least, not severely.” (pp. 44—45.)

It will iave Leen observed, that the contamination of the pump water
with drains, or by any other method, is not even attempted to be proved,
and the disease had commenced to decline before the supply of the
suspected water was stopped.

“The greatest number of altacks in any one day occurred on the Ist of Sep-
tember, tumedintely after the oulbreak “commenced.  The following duy the
altacks fell from once hundred wid forty-three to one hnnedred und sixteen, and the
day afterwards to filly-four. A glanee at the table will show that the {resh attacks
contiuned to become less numerous every day.  On Scptemher the 8th—the duy
when the handle of the pump was removed-—there were twelve attacks; on the
Jth, eleven; on the 10Uh, five; on the LD, five; ou the 120h, only one; and
aller this time, Wiere were never more than Tour allacks on one day, .. L.

“There is no donbl thal the weortality was much dimjnished, as 1 said before,
by the Hight of the popadation, which eonnnenced soon afler the owdbreak @ hut
the atlacks had so far diminished before the use of the water was stopped, that it
is impossible to decide whether the well still contained the cholera poison in an
active siate, or whether, from some caase, the water had becowe free from it.
The puinp-well has beeu opencd, and 1 was inforued by Mr. Farrell, the superin-
tewdent of the works, that there was no hole vr crevieo in the hrickwork of the
well, by which any imparity might enter; couscqueutly in this respect the countu.
mination of the water is nol mile out by the kind of physical cvidence detailed
in some of the instances previonsly related. [ understand that the well is from
twenty-cight to thirty feet in depth, and goes through the gravel to the surface of
the cl)uy %)enc:tth. The sewer, which passes within a few yards of the well, is
twenty-two feet below the surface. The waler at the time of the cholera con-
tained impurities of an organic nature, in the form of minute whitish floceuli,
visible on elose inspection to the naked eye, as I before stated.  Dr, Liassall, wlho
was good cnough to exmnine soime of this waler with the inieroscope, informed
me that these particles lind no organized struebure, and that he tLuught they
probably resulted from docomyposition of olhier matler. . . . .

“ A very important point i vespect to Lhis pumpowell is fhaf the water passed
with almast everybody ns being perfeetly puree, and it (did i lact contain o less
quantity of im}ilurity than the water of sowe othier punps in the same parish,
which had no share in the propagation of cholera. We must conclude from this
outbreak that the guantily of morbid matter whick is sufficient to produce cholera is
tneoncervoably small.” (pp. 51—b54.)

Dr. Snow also observes, that he inquired of many persons if any change
in the character of the water had beewn cbserved, and was answered in the
negative. Mr. Gould, the eminent ornithologist, however, noticed that
on the 2nd September “it had an offensive sell,” although it was per-
fectly transparent.

The chief circumstances which Dr. Snow appears to rely upon are,
that the great mortality took place in the district supplied with this
pump-water, and that persons in the district who did not drink the
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water eseaped.  ITe has not heen able to prove that all were attacksd
wlo drank this water, and that none were abtacked who did nol drink;
Lut such precision of evidence eould not fuirly Le demanded from b,

The weal points in this array of evidence ave, 1st, the want of proof
of contamiuation of water, or, rather, the evidence In favour of ita
purity ; 2ndly, the deficiency in negative cvidence, that there was no
other local canse which produced this partial outbreak; and, 3rdly, the
fact that the disease rau vapidly to its acme, and then dectined, while the
water supply remained the same.

On exaniiniug a map given by Dr. Snow, it would clearly appear that
the centre of the outburst was a spot in Broad-streed, close to which is
the aceused pump; and that cases were seatiered all round this nearly in
a circle, hecoming less muonerous as the exterior of the circle is approached,
This certainby looks more like the efleet of an atmospherie enuse than any
other; if it were owing to the water, why should not the choleva have pre-
vailed equatly everywhere where the water was drauk? - D Suow anlivi-
pates this by supposing that these neavest the pamp mwade inost use ol it
Lut persons who lived at a greater distanee, though they came farther for
the water, woull still take as muelt of it.  We vbserve also that there me
several other pumps in the neighbourhovod, and in one of these the waler
was notoriously offensive ; yet comparatively little cholera took plase there-
about.  There wre, indeed, so many pumps in this distriet, that wherever
the outbreak had talken place, it would most probably have bhad one pamyp
or other iu its vicinity.

11. The last case noticed by Dr. Snow is that of a limited outhreak in
Deptford, which secems to us as deficient in weight of evidence as these
which have preceded it.

“Deptford is supplied with very goad water from the river Ravenshourne by
fhe Kent Water Works, aml until this outhresk there was but little cholera in
the lown. - . . . O going to the spot on Seplember [2E and making inquiry, 1
found that the houses iy which the deaths had oconvved were supplied by the heat
Water Werks, and the iuhabitants never used any other water. The people
informed me, however, that for some fow weeks the water had been extremely
offensive when fivst tarned oo fhey said it smelt like a cesspoal, aud fvotled Tike
soap suds.  They were in the habit ol throwing away a few paifstul of that which
fivst came s, and colleeting some for use alter it heeame elear,  On inquiring in
e sweronuding styeels, to which this oulhreak of eholera did not extend, viz,
Wellington-street, Old King-street, and 1lughes’s-ficlds, L found that there lad
been no sltevidion in the waler,  f coneluded, therefiure, thal w deakiage hend taken
place into the pipes supplying the places awhere bhe onthreak vecurred, during the
infervals when the water was not turned on”” (pp. 55—56.}

We have now given, as far as possible, in Dr. Snow's own words, au
abstract of his evidence.  In estimating its weight we must bear in mind
the objeet for which it is adduced. It is not to prove that bad water
acts as a predisposing cause, but that the water contains itself the cause
of cholera. To prove so weighty a fact, we require not only positive, but
negative evidence. If the cause of cholera cannot be absolutely dis-
covered iu the water, we must at least Lave proof that the water is
coutaminated, and we must also Iave negative evidence that ne other
circumstance existed which conld explain the attack except the contamni-
nated water.  Now, certainly iu no less than seven of the cleven cascs
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(Nos. 3, 5,6, 7, 8,9, and 11), the evidence to prove the cffect of the
witler is 80 Joosely staded, nnd tho aceesory civeitmstunces of tho ont-
breaks ave so utterly disvegurded, that we do not think any one can feel
that even a tolerable case is neule ont in favour of Dr. Snow's opinion.

In the four remaining exawples, the evidenee is stronger.  The case of
the two courts at Horsleydown 1s the best, though it is not conelusive ; and
next to this is the instauce at Salford quoted from the Beard of Health,
allhough even here the account is so meagre that we scavcely know
whutlicr to accept it The oatbreak at Albion-tervace, singularty localized
us it was, is yet susceptilile of another explanation, viz., that the air was
contamninated Ly the bursting of the drain; and the attack in Broad-
strect wants entirely one material item of evidence, viz., proof that the
water was contmminated ; indeed, we have seen that Dr. Snow is here
absolutely obliged to admit, that the water may be apparently pure, and
that the quantity in it *of morbid matter suflicient to produce chotera
is inconceivably small”  1F we accept this opinion, we can never exclade
the agency of water in any case.

Considering, therefore, the imperfection of both the positive and
negative evidence, and the want of explanation of the earliest cases, we
coneluido that Dre. Snew has nol yoeb proved that cholern is alionys come
municated by menns of waler; el Uind e T nol oven pooped that 16 has
been su cominanicated in a single ense. Yet, in the face of the evidence
furnished by the attacks at Horsleydown and Salford, we cannot entively
reject Dr. Buow’s views.  We have nuude no reference to the other pheno-
mena of the spread of cliolera which Dr. Snow’s hiypothesis cannot explain;
but have simply taken the facts given to us by Dr. Bnow.

We must now, however, turn to the second part of Dr. Snow’s book,
in which & fresh argument for the influence of water is brought forward.
Aldmoyt half of the work is taken up with a moest elaborate inquiry into
the water supply, as compared with the number of deaths from cholera.
The object is to show, that when the water was supplied from an impure
source, and was therefore probably contuminated with sewage matters,
cholera was most prevalent,

Tt is impossible for us to go minutely into the mass of evidence so
Iaboriously eollected and arvanged Ly Dr. Suow.  In this part of his
work, as in the former half, Dr. Snow does not sulliciently discuss the
other conditions under which the people living in vavious districts of
London were placed, besides those of varying water supply.  Ile alludes,
indeed, to, but speedily digmisses, the hmportant law of the influence of
elevation, demonstrated by the Registrar-General ; and refuses, indeed, to
admit the effect of elevation, amd refers the difference of prevalence entirely
o the water supply. He does not, in our opinion, pay suflicient attention to
the density of the population, nor to the other causes of impurity of the air.

We shall now shortly advert to some part of the evidence.

In 1849, two water companies—the Southwark and Vauxhall, and
the Chelsen—took their water from the same part of the Thames; the
district supplied by the former company suffered severely, that supplied
by the latter, very little. Dr. Snow explaius this as follows:

“The Chelsea Company, which supplics sume of the most fushionable parts of
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London, took great pains to filter the water before its distribution, and in so dving
no doubt separated, amongst other matters, the greater portion of that which
causcs cholera.  On the olher hand, although the Southwark and Vauxhall and
the Lambeth Water Companies professed o lilter the water, they supplicd it in a
most impure condition.” (p. Gb.)

‘We doubt the correctness of this answer. DBoth companies filter, says
Dr. Snow, bat one filters more thoroughly than the other, and therefore
gets rid of that which causes cholera. DBut what evidence is there, that
at the time when cholera prevailed, the one company did filter so carefully,
and the others so carelessly?  There appears to have been no examination
made of the water at the time, and certainly we arve not inclined to
Lelieve, without definite testimony, that one company could purify their
water completely, and the other not at all.

But in a later page we find Dr. Snow modifying his opinion, for he
discovers a fact which shows that filtration is not ull-powerful. Till lately,
Milbank prison was supplied with Thames water, which was filtered most
carefully through sand and chavcoal, yet cholera prevailed in the prison.
As filtration is not, then, suflicient, the purification of the Chelsca water,
previously referred te filtvation, is now aseribed f{o retention in the
reservoirs causing the decomposition of the choleraic substance.

A second point of evidence on which Dr. Snow relies, requires rather
a longer diseussion,

Purt of Loudon, on the south side of the Thames, is supplied by the
Southwark and Vauxhall Company, and part by the Lambeth Company ;
the former takes its water from Battersen, the latter from ‘Thames Ditton.
One portion of the town, however, is supplied by both companies; some
houses being supplied by one, some by the other company, Now, it is
evident, that if in this part of London it should be found that the
inmates of the howses supplied with the Buttersea water suffered greatly,
and those supplied with Ditton water suffered little, then of course, as
all other cireninstances (locality, air, trades, &c.) in the district are the
same, the influence of the watcr would be proved beyond a doubt. Dr.
Snow, with most praiseworthy industry, proceeded to investigate the
point:

“The inguiry was nceessarily attended with a good deal of i{rouble. There
were vory {ew instances in which 1 could at once get the information [ required.
Even wheu the water-rates are paid by the residents, they can scldom remenber
the name of the water company till they have fooked for the reccipt. In ile
case of working people who pay weckly rents, the rates are invariably paid by the
landlord or his agent, who often lives at a distance, and the residents know nothing
about the matter. It would, indecd, have been almost impossible for me to
cowplete the inquiry, if T had not found that I could distinguish the water of the
iwo companics with perfect certainty by a chemical test.  The test 1 employed
was founded on the great difference in the quantity of chloride of sodium contained
in the two kinds of waler at the thne I made the inquiry.  On adding solution of
nitrate of silver to a gallon of the water of ihe Lambeth Company, obtained at
Thames Ditton, beyond the reach of the sewage of London, only 2:28 graivs of
chloride of silver were obtained, indicating the presence of 95 grains of chloride
of sodivm in the water. On treating the water of the Southwark and Vauxhali
Compuany in the same manner, Y1 grains of chloride of silver were oblained,
shewing the presence of 379 grams of common salt per gallon. Indecd, the
dillerence in appearance on adding nitzate of silver to the two kinds of water was
so greal, that thy could be at once distinguished without any further trouble.
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Therefore, when the resident could not give elear and coneclusive evidence about
the waler company, 1 obtained svme ol the water in o small phial, and wrote the
address on Lhe cover, when L coudd examing it alter eoming home,  The mere
appearnnce of the water generally allorded a very good indicution of ils source,
especiadly if it was observed as it eame in, before it had entered the waler-butt or
cistern 3 and the time of its coming in also alforded some evideuce of the kind of
water, after I haud ascertained the hours when the turncocks of both eompanies
visited any strect.  These points were, however, not relied on, except as corro-
borating more decisive proof, such as the chemical test, or the company’s receipt
for the rales.” (p. 77, 78.)

We looked now anxiously for the result of this inquiry, and found it
stated further on:

“"There were three hundeed and thirty-four deaths from cholera in these fonr
weeks, in the districts to wlich the water supply of the Bouthwark and Vauxhall
and the Lambeth Company extends.  Of these it was ascertained, that in two
hundred and cighiy-six cases the howse where the fatal altack of cholera took
place was supplied with water hy the Southwark and Vauxhall Company, and in
only fourtcen cases was the house supplicd with the Lambeth Company’s waler;
in twenty-Lwo eases the water was oblained by dipping a Y“il directly into the
Thames 3 in four instances it was obtained from pump-wells; in four instances
from ditches; and in four eases the sowree of supply was not ascertained, owing
to {he person being taken ill whilst travelling, or from some similar cause.”
(pp. 79, 80.)

On firgt reading this parageaph, we thought that the deaths referred
to, tool place only in the digtrict with the intermingled supply, and that
this was the answer to the “experimont on a graml seale,” so laboriously
iuquired juto by Dr. Snow. But, onre-perusing the possage and its
context, we found that these deaths had taken place in «lf the districts
supplied by the two companies, separately or conjointly. If this reading
be correct, we doubt if the comparison can be safely wmade, for the Lambeth
Company supplics, $o a cousiderable extent, a good neighbourhood on
elevated ground (including the healthy districts of Streatham, Forest-
bill, and Sydenhan); while the Southwark and Vauxhall Company
supplies the greater part of the poovest, lowest, and marshiest district in
London.

If, however, the deaths referred to in the paragraph just quoted,
represent those only of the subdistriet supplied coujointly by.the two
companics, we have still some grounds of objection.  First, are we to rely
on the chemical test referved to by Dr. Suow?  Does the Ditton water
never contain more, and the Buttersca less, chloride of sodium?  Dr. Bnow

himself mentions that:

“When the water (Battersea) of the Sowthwark and Vauxhall Company was
examined by Messrs. Gralam, Miller, and 1lofmany, at the latter part of January,
1851, it contained only 199 grains of chloride of sodiwm, or about one-twenticth
us iuch as it contuined last Seplomber, and one fifteenth as much as on 21st
November, 1854 (p. 97.}

May not this small wmount have occurred on some of the days on
which water was collected by Dr. Snow? Did le ascertain that the
water in the reservoirs of the company contained always this large amount
of chloride of sodium during the prevalence of cholera, or was the water
he tested merely taken from the cisterns supplied by the Southwark ahd
Vauxball Company? We certainly do feel great doubt, on the evidence

30-xv. 11
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before ns, whether the source of supply could safely be inferred from a
chewical test alone. ‘
Another weak point in the argument scems to us to vitiate Dr. Rnow's
whole case.  Ie Liag not told us how many houses in the district referred
to were supplicd respectively by the Dattersen and Ditbon waters. It
way he that the Ditton water was furnished to so few houses, that the
small number of deaths from cholera were merely proportionate to the
smaller number of houses. D1, Snow endenvours to meet this difficulty,
by giving, from the Parlinmentarvy return, the number of houses supplied
respectively by the two compavnies.  Lut this return applies to the
entire districts, and not to the special district where the supplics are
intermingled ; so that really we are 1 doubt whethier the Ditton water
is supplied to Lalf of this speciul district, ov to a quarter or a tenth part

of il.

ITowever, we learn from the ParBamentary return that the total
numnber of howses supplied by the Southwurk and Vauxhall Company is
40,046, and by the Lambeth Company 26,107, or ag three to two, nearly.
If this proportion be tlie same in the district common to both (of which,
Lhowever, we have no certainty), then the deaths, of course, shoulkd
properly be one-thixd mere numercus in the heuses supplicd by tha
Southwark and Vauxhall than in those of the Lambeth Company.  The
difference in the mortality is, however, much wove than this, if De,
Snow’s facts are to be received.

A better Instance of the influence of water than eitlier of these cnses is
given by the Lambeth Compuny.  1n 1819, it drew its supplics from Bat-
tersen; i 1854, from Thames Dibton.  Was the mortality in the districts
suppiied by it diminished in the latter year?  Of this there is proof, so far,
that wherens the districts supplicd solely by the Southwark and Vauxhall,
show an equal mortality in the two years, those supplied partly by the
Lambeth, as well as the Southwark and Vauxhall Company, show iu
several cases a remarkable diminution of mortality.

We shall not follew Dy, SBnow into his account of the provineial towns,
where we find little that is satisfactory.  Here, as in all other cases, Th,
Suow refers only to the water-supply, aud neglocls all the other civeun-
stances, as we could easily prove, had we space to refer to the eases of
Birmingham, Leicester, or Exeter.  The conclusions aa to the attack at
Newcastle do not appear to us to be borne vut by the evidence.

Jesides cholera, Dr. Snow thinks other discases, yellow fever, inter-
mittents, plague, and typhoid fever, may be also propagaled by drinking
water.  The ovidence tor this is so slight, that we shall not discuss the
poiut now.

We have already said, that from the positive evidence addnced by Dr.
Snow, we were unable to do more than conclude that e had rendered
the transiission of cholera by water au hypothesis worthy of inguiry ; we
cannot draw any other conclusion from his rescarches on water supply, than
that the predisposing effeets of impurity of water are also rendercd highly
probable. We may be mistaken in this, and the evidence which scems
weak tous may not be so to others. If so, when adiitional evidence shall
be given, we shall receive it with the greatest pleasure ; for though we think
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Dr. Snow’s hypothesis, if proved, cannot explain all the phenomena of the
spread of cholera,® it wonld yot clear up some of the mysterious pheno-
wmena of ity diffusion,  Its estublishment would therefore be an imuense
gain to science, and, we need not wld, an important service to the State.,
We ennnot conclude without one remuark.  We have taken Dr. Snow'y
facts, and have not only eriticised them as carefully as we could, but have
expressed our opinions without reserve.  In no other way could we treat
this all-important question; and De. Snow, we are sure, would not have
wished us to adopt any other course. Dut it is ouly simple justice to
Dr. Bnow to state, that no man could have puvsued the inquiry with
greater diligerice.  Although we think that lie is biased by his creed,t and
obstinately looks only in oue direction, we close hig book with the convie-
tion that he is an honest and conzeientions observer, If his discovery
should be established, the prevention of cholern would be easy, and fur
this reason we think that the most ecaveful inquiry should be made at
once by the governwent inte the subject, and proof or disproof given of

Dr. Bnow’s opimions.  In India, the point could be soon decided.
E, 4, Parkes.

Tuvinw XTV.

Vertigo : « Paper rvead fo the North London Medical Socicty, Al 12k,
1854, DBy J. Russenn Ruysoons, M.D. Lond., University Medicul
Scholar.—London, 1831,  8vo, pp. 406,

We are glad that Dr. Reynolds should have taken an opportunity of
directing the attention of his professivnal brethren to the subject of
vertizo, beeause we Lelieve that the time is come at which a far more
precise estiinate can be formed respecting the nature of this condition,
than was possible whilst the physiology of the sensovi-motor apparatus
was in a less advanced state; and becanse a caveful appreciation of its
phenomena will not only incrense its sceiological value, but will, in its

* We would mention also here the experiments of Dr. Lander Lindsay, who appears to
have given dogs cholera by making them breathe a cheleraic atwosphere, but who, like
others before him, eonld not cause cholera by feeding the dogs on cholera dejeetions.

t As an instanee of this we may cite Dr, Snow’s mode of accounting for the outhreak of
eholera in Londow in 1854, On the ath of July . the mate of & merelemt stenmer which Touk
returneal thees weeks proviomsly feons fhe Badtie, dicd of eholern in Lowdon, 20T pationt
was the chici-minte to o stemm-vessel taking stores Lo, ool belngring Tunne Dnvadlids feom, the
Baltic tleet.  ‘Uhiree weeks ago he bronghit home in his cabin the soiled linen of an oflicer who
Iiad been il The linen was washed aned retamned.!  Fhe tise when this steam-vessel arrived
in the Thames with the soiled linean on board, was a fow days before the first cases of cholera
appeared in Loudon, and these first cases were chicfly smongst persons connected with the
ghipping in the river. It is not improbable, therefore, that a few simple precautions, with
respeet to the communications with the Baltic fleet, might have saved London frem the cholera
this year, or, at all events, greatly retarded its appearance.”  Was any deduction of 8o extra.
ordinary a kind ever marde on sueh gromuls 2 We are not told that the oflicer wipse clothes
were brought home had had cholern; we are not told where the clothes were washed, by
whom they were washed, or when they were washeild,  Supposing the mate to have sent them
to be washad the day he arrived—three weeks before his death—as is most probable, can the
most perverse ingenuity connect his deah with these clothes?  Aad then with regard to
London itself, ns many eases of ehotera had oeetrred before July, hew is it possible for one
moment to adliere to the hy pothesis that the soiled lwen of a sick ollicer in the Baltic Heet
being wasited in the Thames was the cause of the epidemic?




