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VICTORIA, by the Grace of God of the United King-
dom of Great Britain and Ireland Queen, Defender of the
Faith: To Our Right Trusty and Well-beloved Councillor
Rosert GrosveNor (commonly called Lorp RoBeErT GrOs-
vENoR), and our Trusty and Well-beloved Epwin Cuapwick,
Esquire, Tnomas Sovrnwoop Smirn, Doctor of Medicine,
Ricaarp Owen, Esquire, Hunterian Professor at the College
of Surgeons, and Ricuarp Lamsert Jones, Esquire, Greet-
ing: WHEREAS We have thought it expedient, for divers
good causes and considerations, that a Commission should
forthwith issue for inquiring whether any and what special
means may be requisite for the improvement of the Health of
the Metropolis, with reference more particularly to the better
House, Street, and Land Drainage, Street Cleansing, and
Paving ; the collection and removal of Soil and Refuse, and
the better supply of Water, for domestic use, for flushing
Sewers and Drains, and cleansing Streets; and also to the best
means of using existing Works, and of erecting new Works
requisite, and of maintaining them in good action ; and also to
the most equitable provisions for regulating the Charges, or
assessing, collecting, and paying the Monies requisite for such
purposes, more especially in the Districts chiefly inhabited by
the poorer classes of the population. NOW KNOW YE,
that We, reposing great trust and confidence in your knowledge
and ability, have authorized and appointed, and do by these
presents authorize and appoint you, the said Rosert Gros-
vENOR (commonly called Lorp Roperr Grosvenor), Epwin
Cuapwick, Tuomas Sourawoop SmitH, Ricaarp OwEN, and
Ricnarp LamserT JonEes, or any two or more of you, to be
Our Commissioners for the purposes aforesaid ; AND for the
better enabling you to carry these Our Royal intentions into



v

effect, WE DO hereby give and grant to you, or any two or
more of you, full power to call before you such persons as you
shall judge likely to afford you any information on the subject
of this Our Commission, and to inquire of and concerning the
premises by all other lawful means whatsoever: AND WE do
also hereby give and grant unto you, or any two or more
of you, full power and authority, when the same shall appear
to be requisite, to administer an oath or oaths to any person
or persons whatsoever to be examined before you, touching or
concerning the premises: AND WE do by these presents,
Will and Ordain that this Our Commission shall continue in
full force and virtue, and that you Our said Commissioners,
or any two or more of you, may from time to time proceed in
the execution thereof, and of every matter and thing therein
contained, although the same be not continued from time to
time by adjournment. AND Our further Will and Pleasure
is that you Our said Commissioners, or any three or more of
you, upon due inquiry into the premises, do report to us in
writing, under your hands and seals, your several proceedings
under and by virtue of this Commission, together with what
you shall find touching or concerning the premises: AND WE
further ordain that you, or any three or more of you, may have
liberty to report to us your proceedings under this Commission
from time to time, should you judge it expedient so to do.
And for your assistance in the due execution of these presents,
we have made choice of Our trusty and well-beloved Hexry
Avustin, Esquire, to be Secretary to this Our Commission, and
to attend you, whose services and assistance We require you to
avail yourselves of from time to time asoeccasion may require.
IN WITNESS whereof We have caused these Our Letters to
be made Patent.

WITNESS Ourself, at Westminster, the Twenty-fourth
Day of September. in the Eleventh Year of Our Reign,

By Writ of Privy Seal,
EDMUNDS.
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Lpidemic Cholera an example of Epidemic Disease in general. 1
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MAY IT PLEASE YOUR MAJESTY

WEe arrested our inquiries, to submit early the first clear

ractical conclusions which they presented for executive action,
namely, the conelusions at which we had arrived in relation to the
identity of the tracks of cholera and typhus, and to measures preven-
tive of both, and the conclusions in relation to the state and pro-
gress of expensive and inefficient works under the direction of the
several district Commissions of Sewers, and the necessity of their
immediate re-organization.

When we submitted these conelusions in our First Report, we
had received only a small proportion of the returns in answer to
the inquiries we made of the medical officers of the Poor-law
Unions in the Metropolis. Since that time we have examined
these returns, and have ascertained the present condition of the
localities, and the nature and extent of the diseases now prevailing,
particularly in the several distriets which suffered most severely
from cholera during its former visitation. We have resumed the
consideration of the special subject of the Asiatic cholera, because
it has continued steadily to advance in Europe, and because the
available measures of prevention are in principle the same as those
which are most efficient against typhus and diarrheea, the epi-
demics by which the pnpu%atinn of the depressed districts has
been lately, and we regret to state continues to be, most severely
ravaged. The whole tenor of the evidence which has come before
us shows, that epidemic cholera is to be regardea’l, 1 its essential
circumstances, as an exemplar of epidemic disease in general,
indicating only in a more striking and appalling manmer a state
of things which is always to be met with, more especially in the
depressed districts : namely, the presence of some common and fatal
epidemic, called common from the very circumstance that it is sel-
dom if ever absent, together with a morbid susceptibility to the
causes of any general and extraordinary epidemic that may arise,

As a still further exemplification of the eircumstances and
conditions, the chief of which appear to us to be removeable, that
increase the intensity and favour the spread of epidemic disease ;
we have also, since our First Report, investigated as closely as the

time and means at our disposal would permit, the incidents of the
B



2 Conditions on which the progress of Cholera depends.

severe visitation of the metropolis by epidemic influenza. It
appeared to us to be desirable to endeavour to ascertain how
far it may be practicable to remove or mitigate the causes of an
increase of mortality, by which an excess of upwards of six
thousand deaths has been oceasioned within eleven weeks, a
mortality greater than that from cholera during the five months
of its prevalence in the metropolis in 1832,

Recent researches into the nature and mode of propagation of
Asiatiec cholera, based upon personal experience and observation
of the pestilence in its birth-place, and official Reports lately
received at the Foreign Office, deseribing its progress in the dif-
ferent countries in which it has again broken out, contain much
additional evidence corroborative of the opinions and recommen-
dations which we submitted in our First Report. This is especially
the case with reference to the conditions on which the progress of
the disease appears to depend : the influence of moisture and fog in
extending it ; the inutility of cordons and quarantine regulations in
arresting it; the non-extension of the disease through families, in
which the seizure, in the great majority of instances, and except
under peculiar eircumstances, is confined to individual members;
the inefficacy ofisolation in preventing an attack ; the general im-
munity of nurses and other attendants on the affected, however un-
restrained the communication ; and the greater benefit derived from
making proper provision for the assistance of the sick in the ordi-
nary hospitals or at their own homes, than by establishing special
cholera hospitals for their reception.

After adverting to the attraction of the choleraic poison for
moisture, and the remarkable predilection of cholera for all places
where human beings are thickly crowded together, and where the
effluvia from the excretions are consequently abundant, Dr.
Parkes, late an army surgeon in India, describes the rise and
progress of iwo epidemies, which he witnessed; one in 1842, at
Moulmein, in the Tenasserim provinces, and the other at Madras,
in 1845, both being, he says, fair types of the general manner in
which cholera spreads in India,

“Some time in the early part of 1842, he says, “choleraappeared
in the northern parts of Burmah, and, passing in a southerly direc-
tion, committed great ravages, and caused great consternation at
Avaand Ameerapoora. After traversing these cities, it passed down
to Rangoon, pursuing the course of the Irrawaddy and its tribu-
taries, and attacking chiefly the towns and villages situated on the
banks of these rivers. Still pursuing a southerly course, in August
it appeared in the Burmese town of Martaban, situated on the
Junction of three great rivers—the Salween, the Aitaran, and the
Gyne, and nearly opposite to the British settlement of Moulmein.

““ In September it appeared in Moulmein, and continued to pre-
vail with greater or less violence till July, 1843, when it dis-
appeared, although an isolated case was occasionally seen during



Attack of Villages in low marshy Places. 3

the two following years. Soon after its entrance into Moulmein, it
was reported to have appeared in the villages to the south, on the
banks of the Salween, and on the sea side, and then still travelling
due south, it reached in November the second principal Burman
town, Tavoy. Tavoy 1s a place of considerable size, and is
situated about 150 miles south of Moulmein, on the banks of a
broad shallow stream, loaded with debris from the neighbouring
mountains, Cholera raged here with great fury for three or four
months, and then crra{lually lisappeared. Soon after entering
Tavu}r, 1t was heard of in the villages round the city. Tmullmm
south, it shewed itself shortly afterwards (thE tinie in J,mmr:,e,
1343) in Mergui, the fhlld principal town in the provineces,
situated on a -ﬁmrlll island, formed by two branches of the Tenassa-
rim river npr:mnrrmtu the Bay of Bengal, 150 miles to the south
of Favni,r

L Dunng this progress from the north towards the south, cholera
attacked chiefly, or exclusively, the towns and villages stationed
in low marshy places, on the banks of rivers, or on the shores of
the sea, It did not extend inland, and the Burmans were
accustomed to escape it by leaving their houses and travelling into
the jungle. Directly the first death occurred in any village, the
men deserted their fishing or their paddy fields, and betaking
themselves to their endless forests, preferred the chances of famine
and the Llangers of the jungle to the risks of exposure to the
attacks of cholera. They universally stated, that though they
were left without food by this flight, and were E\pused to the
burning noon- r.la}r rays, and to the hn:my tropical dews at night,
that cholera universally left them after the third or second day’s
march inland.

« For many months the disease at Moulmein was confined
almost entirely to the houses situated on or over the river, and
chiefly to the south end of the town; one side of the main street
runs close to the river, and the great majority of cases occurred on
this side ; comparatively few on the other.

“The only Europeans attacked at the commencement of the
epidemie, were the sailors belonging tothe ships in the river. The
ships nearest the shore suffered most. Thus nine cases occurred
on board Her Majesty’s brig ¢ Britemorte,” lying close in shore;
she was moored about a mile away, into the centre of the stream,
and no more cases occurred. Three cases occurred on board Her
Majesty’s brig ¢ Syren,’ also lying in shore ; she was also moored
into the centre of the river, and cholera 1mmediate1}; ceased. The
63rd regiment sailed in Septmlber and October, 1842, for M ddms
One transpmt brig, acmdt.ntally detained three days in the river,
had fourteen cases of cholera during the voyage; the other trans-
ports, four in number, got to sea at once, and had no cholera. A
lew cases oceurred during this time among the ]:.umpemm on shore,

but these consisted only of those who lived close to the river.
- B 2



4 Meteorological conditions of the spread of Cholera.

¢ No case occurred in the European and native regiments, whose
barracks are situated half a mile ora mile from the river, although
these men were in constant intercourse with the bazaar. After pre-
vailing chiefly at the south end of the town, the cholera spread
gradually over the whole town, which extends for four miles along
the banks of the Salween.

“ Cholera is not commonat Madras, The hot, dry, and sandy
soil of this station is so absorbent of water, that perhaps during
the areater part of the year the climate is too dl':,f for the disease,
and during the remainder of the year the rains are generally
heavy.

¢ The 84th regiment landed at Madras in excellent health, in
April, 18435, Un the 19th of June, the first case of cholera
appeared, and from this time cases were admitted every two or three
days for ten weeks, A hot land wind during the day, followed
by a heavy shower in the evening, generally produced one or two
cases of cholera in the next 24 or ‘36 hours.

“A few days before the cholera appeared in Fort St. George, it
had attacked with some violence the 57th mgum,n’r Shutmnml at
Harcourt, 80 miles to the westward. After it had appeared in
the Fort, we heard of its prevalence in the bazaar and black town
of Madms, where it was very [atal, and created great alarm among
the Hindoos.

“In both these epidemics the main facts are similar to those
deduced from the general observations of the mdjnrily of writers.
Suddenly into either place a new agent enters. It finds its conditions
of development, not in any unusual atmospheric vicissitudes, but in
the ordimary local and customary conditions. At Moulmein it
prevails in one part of the town months before it invades another.
The only reason for this preference seems to be that this part is
nearest the river, and is the lowest, dampest, and most thickly
populated quarter. It does not attack the residents on the high
grounds; and when it spreads from its original point of seizure, the
conditions which allow of such spread, are to be recognised in the
cecurrence of meteorological phenomena previously wanting. So
also at Madras; the disease is heard of at a station 90 miles off,
a few days a[’reruﬂrds. it appears at Madras itself. The atmo-
spheric phem}nmva are not very different from those of years un-
marked by its presence ; but there is a certain degree of moisture
in theatmosphere, and the wind blows directly from the station, in
which the disease had shortly before been prevalent. It is very
fatal in the black town, crowded with Hindoos, and in the quarter
of the Mussulmans, collected round the palace of their Nuwaub,
both places dense with a dirty and offensive population. It is less
severe in the fort, quartered by English soldiers, and tolerabl
clean. It is not seen at all in the houses of English residents,
scattered for miles along the chief roads and the shores of the sea.
In both cases we have the usual evidence of a poison exhaled from
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unknown sources, and existent in the atmosphere, entering the town,
and propagating itself more or less rapidly, according as it meets
with moisture, animal and vegetable effluvia, and perhaps other
terrestrial exhalations, which form the conditions which it demands
for its development and increase,”

With reference to the circumstances connected with the progress
of this disease towards Europe, it is stated in the Journal de Peters-
burgh of the 29 1847, that—« At Piatigoosk, in the Caucasus,
the fortress and faubourg ef Kislovodk had been attacked by 1he
epidemic for three weeks, whilst a battalion of infantry which
had encamped in a space that lies there, had entirely escaped;
but one day when a thick fog enveloped the whole town the
cholera suddenly appeared in the camp.”

The following statements extracted from the official Reports to
which we have referred, exhibit the views at present entertained b
those who have had the most recent opportunities of observing the
character and mode of propagation of this pestilence in its progress
towards Europe.

From a despatch received from Constantinople, containing a
report made to Mr. Viece-Consul Stevens by Doctors Sapi and A,
Borg (Italian physicians), respecting the invasion, progress and
disappearance of the Asiatic cholera morbus at T'rebizond in Sep-
tember, 1847, we learn that the Asiatic cholera having ceased its
ravages in Georgia towards the latter end of August, 1847, broke
out in Trebizond in the beginning of September. ¢ During the
month of August,” says the Report, ¢ among other prevailing
diseases were particularly to be noticed bowel complaints, which
yielded with some obstinacy to the ordinary remedies.

“ Considering this pre-disposition to the cholera morbus, its
proximity, and the conflicting opinions afloat respecting its mode
of propagation, it was deemed advisable to prevent communication
between the Russian ports which were infected and our coast,
and to this effect vigorous measures were issued from the Sanitary
Office.

“ These precautionary measures proved as ineffectual in pre-
serving us as those taken for the health of the place.

“ On the 9th of September a mechanic died, whose body, on
mspection, presented unequivocal signs of the cold plague. On the
10th. we visited several patients who presented all the symptoms of
cholera. None of those persons were near each other, and their
dwellings were situated in different quarters of the town. After
that day, up to the 17th of the same month, the malady, as on
all other occasions, seemed disposed to abate, considering the
small number of new attacks. However, in the space of one
week its vietims amounted to nearly 100. From that date up to
the 23rd of September, the discase raged with intensity, the town
was thrown into consternation, and the mortality was computed at

nearly 600,
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“The epidemic continued by spreading itself into countries and
villages along the coast, making more or less havoc.

““ On the first invasion of cholera no house counted more than
one patient; the families first affected were afterwards nearly all
exempt. In the days of havoe, that is to say, from the 18th to
the 23rd of September, there were few houses which had been
free from it, and in almost every family they counted more than
one person attacked in the space of a few hours. These houses
were chiefly Turkish, which reckoned as many as five deaths or
as many persons attacked. The violence of the symptoms kept
pace with the virulence of the epidemic. The epidemic ceased
in the same order which it followed after its invasion. The
families which, after having had members of them attacked or
dead, took refuge in the country, proceeded on their return to the
purification of the bedding and clothes of the choleries, without
catching the disease, although there were still remuants of the
epidemic in the place. An individual who without having had
any sick in his house, went for a few instants to see a person
attacked, was generally exempt from having the cholera.

« Several families, who had isolated themselves in the town or
in the villages, in spite of their precautions,-were attacked. Those
families which during the period of the epidemic have observed a
rigorous system of diet, notwithstanding their direct or indirect
communications with cholerics, were exempt. Those who sought
refuge in elevated places in the country likewise escaped.”

These representations are in accordance with the following
statements which are extracted from a report dated Moscow, Nov.
4, 1847, from the Swedish physicians Liljevalch and Griihs, Com-
missioners appointed by the Swedish Government to investigate
on the spot, the nature and progress of the pestilence which has
been prevailing for several months past at Moscow,

It has appeared to us highly advantageous to forward this
Report at the earliest possible moment, the more particularly as
however incomplete, it will show that views very different, in some
cases absolutely opposite, from those prevalent during the epi-
demics of 1830 and 1831 are now adopted by the Russian
authorities relative to the question—practically and medico-
politically so important—whether the disease is or is not con-
tagious.

“ Remembering the desolating career of the cholera through
the extensive districts of the empire at the periods just mentioned,
it was not without alarm that the Russian Government, in the
autumn of 1846, learned that a deadly pestilence was decimating
the population of Persia. Such a report rendered exact and trust-
worthy information immediately necessary, and in the beginning
of October the same year Doctor Zimmermann was ordered from
St. Petershurgh to Saratoff, whence, in company with Dr.
Salomon, the Inspecting Physician of that government, he was
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to continue his route to Persia, for the purpose of examining on
the spot the real character of the epidemic. In connexion here-
with, a number of measures were ordered to be carried into effect
to prevent the spread of the disease into Russia. In every go-
vernment and in every district most exposed to its ravages,
Boards of Health were established, empowered to control every
thing connected with the general health. It was also ordered
that merchantmen, towing vessels and lighters arriving from
places infected with the disease, should be strictly examined, so
that any patient on board, should be taken to a distant hospital,
the vessel itself undergoing a quarantine of eight days. Pas-
sengers in good health and other travellers were allowed a free
passage. Should the disease actually break out in any place,
notice should be immediately given thereof and the inhabitants
encouraged to take the steps found most advantageous and
effective. That medical help might be at hand with the least
possible delay, every town was to be divided into districts, and
provided with its own physician, bound to attend whenever his
assistance was called for; and in addition thereto, separate cholera
hospitals for from 600 to 800 beds were established in every
town, for the reception of all unable or unwilling to be attended in
their own homes,

““In the meantime, the Medical Commissioners had arrived at
Tiflis. They here learned that the disease was, as had been feared,
the Asiatic cholera, and that it had already ceased in Persia and
had erossed the Russian border. The attentionof the Government was
therefore now directed with redoubled energy to the city of Astrak-
han, which, distingunished as it is for extensive communication both
by land and water, was now threatened on two sides. A hospital
with 700 beds was already established in the city, which numbers
46,000 inhabitants, and all the other steps recommended by the
authorities had already been taken, when, on the 2lstof June (the
ard of July) in the present year, the cholera broke out at the
quarantine station, eight Swedish miles from the town, and two
days afterwards in Astrakhan itself. Under such cireumstances it
was thought impossible to preserve the central Government from
the pestilence, and the idea of establishing quarantines—a thing
altogether impossible in a country with such incessant and extensive
communication—was entirely given up. The progress of the dis-
ease was now unchecked in two routes, along the great lines of
communication formed by the Volga and the Don. Its advance
was principally in a north-western direction, sometimes radiatin
to several districts in its neighbourhood, till on the 30th of July
(August 11), it appeared in Saratoff, and on the 10th (22nd) of
August, in Woronesh.

« Moscow being thus rapidly approached, so that the outbreak
of the disease was now daily expected there, the authorities couid
not but be prepared for its reception. They had altogether
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abandoned the old theory of the spread of the disease by con-
tagion, a theory which had led in 1830 to the most extravagant
hopes from the benefits to be derived from cordons and quarantines,
and which dictated the removal by force of every indisposed per-
son, as a suspected cholera patient, to newly established cholera
hospitals. The first step of the Government was therefore to open
a separate cholera ward in every hospital in the city, whether eivil
or military. Not until these were full, or special local circum-
stances justified the same, was it allowed to have recourse to the
temporary hospitals, four of which had been established, all in the
most complete state possible. It was also announced that every
cholera patient would be received at once, and without any for-
mality whatever, at any hospital to which he might be taken, where
he would be attended gratis. But it was also important to provide
speedy medical assistance, when such was required, in the Lome of
the patient. To each of the 17 districts of the city was therelore
nominated a staff’ of four medieal officers, whose names and resi-
dence were publicly announced. [t was provided that one of these
four should always be present at the district police office, carriages
being also in waiting for patients who might require to be trans-
portea to any nospua lor for the physician himself, to expedite his
medical visit. An Imperial Ukase had ordered the formation of
a great Board of Health for the city. A section of this, consisting
principally of physicians, was separately organized, calculated by
1ts position to represent to the Governor-General the condition and
requirements of the poorer classes. They were empowered to
report any infringement or neglect of the official sanitary regula-
tions, each member having for this purpose a separate part of the
town under his inspection.

“ While occupied with all these preparations, several scattered
cholera cases oceurred, but most of these were of so mild a cha-
racter that it was judged improper to regard them as the real
epidemic. In the beginning of September (0. S.), however, they
became more genera%: and ou the 14th (26th) of that month a
woman died in the general hospital with symptoms of undoubted
Asiatic cholera. A couple of similar cases immediately followed,
and at last, on the 18th (30th) of September, it was officially an-
nounced that the cholera had reached Moscow.”

In our First Report we pointed out the demoralizing effects
arising from the popular notion of the contagious nature of the
disease. The Swedish physicians, in their report, thus deseribe the
moral influence of the knowledge of the facts which establish the
opposite conclusion,

“ This intelligence of the outbreak of a pestilence which had so
lately spread such ravages in their city, was received by the
inhabitants with a tranquillity quite extraordinary, Our own con-
viction is, that it must be explained, to a great degree, by the
fewness and mildness of its first attacks. %ut we think that a
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second and equally powerful cause has been, the wise regulation
permitting every inhabitant to be master of his own person. In
this manner, the. general habits and daily employments of the
people are interfered with as little as possible, while the arrange-
ments made are such, that even the most thoughtless part of the
population are assured of every necessary assistance when the hour
of danger arrives.

“The principal reason for our coming to this conclusion is, that
nothing so rapidly developes the disease, or so easily gives it a
fatal character, as the action of the passions in general, and espe-
cially of fear. Everything therefore calculated to strengthen the
mind, and calm the popular apprehension, cannot but have a
favourable influence on the spread of the disease. IFf this is cor-
rect, the advantage must be very great, at least in the beginning,
and before the fact of the presence of the disease has penetrated
every class of society, in cholera patients not being carried to
hospitals, whose solitary situation encourages the popular belief in
the pestilential nature of the sickness, and where they see at once
that they are struck with what they have long, and even at a dis-
tance, been accustomed to regard as terrible. It is also undoubt-
edly a very great benefit to the serving and middle classes,
among which the disease almost exclusively selects its victims, to
know, whenever its ravages are spoken of, that each one continues
entitled to tne same relief, and the same physician, to which he has
heretofore been accustomed.

“ But this is not the only advantage connected with this mea-
sure. No one, we apprehend, will deny that the sick are much
better attended in an establishment in which the mechanieal
routine necessary in every department is already in full operation,
and where all, from the highest physician to the humblest nurse,
can administer immediate relief, than in a newly-formed refuge,
where the mechanism must Jar at every turn from the nmewness and
unaccustomedness of the persons employed. It will also at once be
admitted that the interests of science, and cmlsequently of suffering
humanity, require the diseased, especially in cases so difficult and
obscure as the present, to be wateched and attended by persons of
fixed medical habits ; and, we may add, more especially bourd to
obtain a clear idea of the signification of the phenomena exhibited
by the disease, and the proper treatment consequently required.

“ The beneficial effects of the arrangement in question are thus
abundantly evident, both as regards the popular mind, and every
individual patient; and of this the authorities themselves must
have been well aware, or they would not have thrown open to
cholera patients, infirmaries and hospitals unequalled in all the
rest of Europe for architectural magnificence, inward elegance, the
most studied cleanliness, and an undoubted generosity of furniture
and arrangement.”

From a table furnished by the Commissioners, it appears that
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the progress of the disease in Moscow during the first four weeks,
that is, up to the period for which they were able to obtain the

official returns, was as follows :—
Cases. Tieaths,

During the lst week . . . 18 10
2od weelt . . 80 28
3rd week. . . Zi6 05
dthweek . . . 460 180
Gthweek ., . 776 408

Total in fiveweeks . . . 1610 737

Within certain places south and south-east of Moscow, there
were, for example, in—

Cases, Dieaths,
The city of Astrakhan, 5th July to 17th August, 1847, . 2261 1306
The arrondissement of Enatojewsk, 19th July to 11th August 661 386
The town of Woronesh, EEIL::E August to 14th Seplember . 4945 2348
The town of Saratoff, 11th August to 12th September . . 2598 2348

It is further stated, that while the epidemic of 1830 ran its
course 1n Astrakhan in three weeks, and in Worenesh in five weeks,
it did not ceaze in Moscow till after a period of six months; that,
in Moscow, the epidemic of 1830, which broke ount in the middle
of September (old style) extended to every part of the town in 17
days, and reached its maximum, of 244 cases and 118 deaths per day,
after a duration of one month, when it gradually declined, but was
long obstinate in its character, and numerous in its eases. “ This
year's epidemic, on the contrary,” continue the Commissioners,
*“ shows great variations, and, though now in the sixth week of its
visit, is still principally confined to those parts of the town which lie
south of the Moscow river, the cases in other districts being but
few and scattered. Perhaps one reason for this difference may be,
that the population south of the river (for the most part consisting
of the poorer classes, and subsisting on miserable or raw kinds of
food) have only the impure river water to drink, while the inhabit-
ants of the northern side have most excellent drinking water. This
issues at once from fountains, to which it is led by massive iron
pipes, which communicate with the springs, two Swedish miles (18
wersts) from the city. In 1830 these water-works did not exist.

“In spite of the gradual spread of the disease, and the fact of its
being principally confined within a certain district, the cases
individually appear to exhibit about the same intensity as where
the progress of the disease has been far more rapid. At least,
this is the opinion of the physicians in Moscow. Such of them as
studied the disease both here and in other places in 1830, will not
admit that there is any striking difference, either in the strength
of the symptoms, or in the phenomena exhibited by dissection.

“ It will be seen by the measures taken to check the disease,
‘that it is not now regarded as exhibiting the same strong contagious
principle aswas formerly everywhere believed to be the case when
it first spread its ravages through Europe. Among all the physi-
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cians of Moscow, there is certainly not one who believes that a
cholera patient communicates the disease by the touch. Daily
experience is too decided on this head. As yet, not a single death
has occurred among the numerous physicians occupied in the
sickness, or at the dissections connected therewith ; and those hos-
pital servants who have been attacked, have doubtless taken the
disease from late watching and over exertion, rather than from
infection. It is, consequently, the universal opinion here, that
the pestilence is entirely a miasmatic sickness, which, when it has
once gained its footing in any district, attacks indifferently persons
who avoid all contact with the sick, and those who are daily in
free communication with them.”

The representation thus strongly expressed of the decided
conviction on this subject of the medieal men at present observing
and treating Asiatic cholera as it is now prevailing in Russia, is in
perfect accordance with the most recent opinion of Indian practi-
tioners. ¢ I have never observed,” says Dr. Parkes, “ any indica-
tion of contagion. In common with the great majority of Indian
writers, my evidence is on the negative side. When cholera
prevailed for some months in Tenasserim, and traversed indeed
the whole of Eastern Asia, I never heard human intercourse
alleged as a means of introduetion into any place. The Burmese
and Tailiens never considered it contagious, and showed no wish
to avoid their relatives when sick, or to omit the customary cere-
monies over them when dead. For months, as already said, the
disease was raging in one particular part of Moulmein ; intercourse
between this and other portions was certainly not in the least
interrupted on that account, and yet there was no corresponding
extension of the disease,

““ No precautions were taken to prevent the European soldiers
from going into the bazaar; yet they were not attacked tiil nine
months after its first appearance in the town. The sepoys of two
native regiments mixed still more freely with the natives and yet
they were untouched throughout.

“During the epidemic attacks in 1843 and 1845, among the
Europeans, there was a large extra allowance of hospital servants
and coolies: these men were constantly in the cholera ward,
aiding the sick men in and out of bed, putting them into baths,
rubbing their cramped limbs, emptying the close-stools, and per-
forming all the offices demanded by the patients, usually so
restless and fretful in the earlier period : and yet not one of these,
nor any other of the hospital servants, were attacked. The medical
officers were constantly on duty, receiving and inspecting the sick,
examining the dead bodies, &e. and yet enjoyed the same im-
munity. In the post-mortem examinations of cholera patients,
I have accidentally inoculated myself many times without ill
effects.

““So also in the gaol hospital, none of the medical men or
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attendants were afttacked. When I was engaged in the post-
mortem examinations in the gaol, I employed several Hindoos to
assist me, and we spent many hours every day in a temporary
shed th.lt we used as a dead-house, and yet no one ever thought
of any danger from contagion. In fact I may sum up my own
knowledge in the assertion that I have persund.lly never witnessed
in Iudm. any fact which would have led me to believe that the
poison of cholera possvssed the character of contagious virus,
namely, the power of multiplying itself by its action on the hunn'
human system.’

We have thought it desirable thus to bring under review the facts
most recently observed, and the conclusions to which they have led
on this subject, because we entirely concur with the opinion expressed
by the Metropolitan Central Board of Health of 1832, that “ next
in point of real utility to the cure of epidemic disease, stands a
knﬂwle{]gc of the circumstances which contribute to its diffusion,
because upon that knowledge the right application of preventive
measures must depend.”

The Swedish Commissioners after bearing their decided testi-
mony against the opinion, that the diffusion of cholera is at all
dependent on the communication of the healthy with the affected,
state that in their judgment there is =till another subject of inquiry.
« Another question,’” they say, * equally important remains—How
is the disease transported from one district to another? Does this
also take place entirely miasmatically, or may we not suppose
that it is often carried by a person? The Russian history of the
present epidemic includes numerous data decidedly in favour of
the latter theory ; and, during his long residence in South Russia,
where the colonies (military settlements) had sometimes shut them-
selves in of their own accord, Dr. Zimmermann occasionally saw
the sickness kept at a distance till the cordon was in some way
broken; and occasionally he traced its progress from one place
to another in the track of persons who had travelled from an
infected place to a healthy one, where they had sickened, and
formed as it were a hearth for the quickly developed miasma.”

The Metropolitan Central Board of Health of 1852, arrived at a
similar conelusion.  ** From the official reports of several loecal
Boards,” they say, “it appears that the first case of cholera which
occurred in their respective districts, had been either direetly im-
ported from or was traceable to an infected community ; and that
the disease immeﬂidl[‘lf spread from these first cases to one or more
of those about them, and from these last to others, though in some
of these instances during the progress of the local epidemie, no
immediate connection could be traced between the newly attacked
and the previously affected.”

After a careful examination of the cases cited, which were col-
lected from the Reports of the Local Boards throughout the United
Kingdom, we have to observe that these cases would indeed accord
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with the opinion, that one mode by which this disease is propagated
is by communication from person to person, if that opinion were
established by other and satisfactory evidence, but they are quite
insufficient of themselves to prove its truth. All these cases,
in faet, admit of a different and more pmbdhle mode of inter-
pretatmn they are comparatively few in number; the great
majority of the Local Boards observe and report no such coin-
cidences, but point out the ordinary local ecenditions which
appealed to favour the spread of the disease. Again, in a country
with numerous towns in close proximity, and which keep up a free
and constant communication with each other, there must neces-
sarily have happened, with an epidemic steadily advancing
through the kingdom, many such coincidences; a far greater
number, would probably have been found, if they had been sought
for, in the recent spread of influenza from town to town, and
among the individual members of families; and finally, no such
mode of prnpacfal]nn as the one 1in qumtiun, is known or sus-
pectud in the countries in which this disease derives its or |u'|u 18 the
most intense, and exhibits in their completest form its dlsluwmsm
ing characters. The following statement affords an example uf the
usual manner in which such coincidences are viewed and ex-
plained in India :—

<« In one single instance,” says Dr. Parkes, “we adopted pre-
cautionary measures. In April, 1843, a small relieving detach-
ment of 34 men was sent by the European regiment from Moul-
mein to Mergui, by sea; immediately after their arrival at
Mergui two fatal cases of cholera oceurred. The relieved detach-
ment returned to Moulmein five or six days afier these deaths,
without the oceurrence of any fresh cases: it was deemed prudent,
however, to put these men in quarantine three miles from the
Eumpean cantonment : here they remained in perfect health for
14 days, and were then marched into barracks; this occurred
either on the 14th or 15th of May. On the night of the 21st
of May the first case of cholera appeared; of course this was in
no degree attributable to the junction of the detachment, which
had seen no cholera for 25 days at the very least. I mention these
dates thus particularly, because a loose statement that cholera
broke out in a regiment after the junction of a detachment which
had suffered from cholera, might be supposed to be some proof of
contagion.” :

“ In the year 1830,” says Mr, Orton, * when the disease pre-
vailed at Orenburg a man went from thence to Ragapua; imme-
diately after his arrival at that place he was attacked wuh cholera
and soon died. Four days after this man's death several of the
gar rison of Ragapua were attacked with cholera. A most careful
inquiry was immediately instituted, whereby it was proved that
not one of those who were taken ill had seen or attended on or
been near the man who was alleged to have brought the disease
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from Orenburg, but on the contrary, several persons who had
visited this man, and attended on him 1r1u|1nf:r his illness, escaped
without suffering any sort of indisposition.”

We may add, that the peculiar condition of the bedy in
cholera renders it less likely to be propagated by contagion than
perhaps any other epidemic disease. There is no power in the
system to generate poison, and no activity in any part of the
excretory apparatus to throw it off. All epidemic diseases, com-
monly regarded as contagious, are diseases of excitement, durmg
the inordinate actions of which the fluids of the body become
vitiated, and the excretions often so highly offensive that they
appear to possess a septic or puirefactive tendency. The exha-
lations from a person lahauring, for uxampie,, under bubo plague,
or malignant typhus, contaminate the air to such a degree that
the respiration of it for a few minutes by a person previously in
sound health may occasion instantaneous sickness, and produce a
powerful and lasting impression on the nervous system ; es-
pecially if such exhalations have been allowed to accumulate in a
close, ill-ventilated room. But in cholera no such vitiated
excretions are formed ; the processes, both of secretion and ex--
cretion, are, in fact, to a great degree, arrested ; the activity of the
whole apparatus of the organic life is enfeebled; a poison
rapid in its action enters the blood, and so alters its crasis
or constitution that its fluid and colourless portion ean o
longer be retained in its vessels; its thicker constituents and its
red particles progressively become an inert mass, unable to main-
tain the circulation; hence the coldness, the shrivelled aspect, the
utter prostration, and the other characteristic symptoms; and henee,
also, the comparative innocuousness of a cholera patient to those
around him; all the discharges from the body being in general
not only without pungency or feetor, but even without colour or
odour, producing no appreciable effect upon the senses of the
bystander, and no impression upon his system.

From the whole of what has been stated, it appears that the
result of recent inquiries has been the gradual abandonment of
the opinion, that the propagation of epidemic disease is mainly
dependent on a specific contagion emanating from the bodies
of the sick; and a progressive npprnach to the conclusion, that
the injurinus effects produced by the exhalations from the
living body, whether in health or disease, are confined within
much narrower limits than was formerly supposed. The rapidit
and compieteness with which such exhalations are diluted and
rendered innoxious by free admixture with pure atmospheric
air, is now better understood than at any former period. Con-
centrated in confined and erowded apartments, they exercise a
most injurious influence on the progress of disease in the sick ;
concentrated still more they affect the healthy, and under
circumstances in which ventilation is neglected, or cannot be



General abandonment of the doctrines of Contagion. 15

efliciently applied and maintained, first the nurses, then the mem-
bers of the family who may have been only occasionally in the
sick chamber, and last of all the medical attendants suffer; at
the same time casual visitors are liable to be attacked in propor-
tion to the concentration of the poison, and the weakness and
susceptibility of the constitution; and persons so attacked and
going to ill-conditioned and confined places, may form new centres
of disease, Itis the ocecurrence of such facts that gives countenance
to the pupulm belief in the contagiousness of the disease. Fiﬂ:y
years ago, it was the general belief among medical men that in-
fluenza was contagious, and the evidence adduced to support the
opinion, was precisely similar to that which is now relied on to
establish the contagious character of cholera. Thus the follow-
ing case was recorded at the time, to prove that the epidemie
influenza of 1782 was carried and propagated by an infected
person. “ A serjeant of the Grenadier éuardq visited Lon-
don on furlough, when the disease raged there. Ile returned in
a few days to St. Alban’s affected, and communicated the dis-
ease to the people in whose house he had his billet. It was the
first appearance of the disease there, and thence spread rapidly all
over the town.”

This is the kind of cases recorded in the official reports of
the Local Boards of Health in 1832, to show that * the first
case of cholera which oceurred in their respective districts, had
been either directly imported from or was traceable to an infected
community, and that the disease immediately spread from these
first cases to ene or more of those about them, and from these
last to others.”

The mvestigation we have thus resumed of the special subject of
Asiatic cholera enables us to present evidence which displays, as
it appears to us, more clearly than has yet been generally observed,
" one highly important practical fact conuected with the history of
the disease, and to this fact we now beg to call attention.

It is commonly supposed that Asiatic cholera, of all epidemic
diseases, is the most sudden in its attack, as it certainly is the most
rapid in its progress ; and this opinion is countenanced by the fact
that the mortal seizure often takes place when the individual
-appears to be in his usual health, and is engaged in the ordinar ¥y
business of life. A close attention, however, to the early symptoms
which denote the invasion of the disease, has afforded indubi-
table proof that this prevalent opinion is erroneous; that this
suddenness of attack is apparent only, and not real; and that
before the malady assumes its mortal character, it gives
warning of its approach, in general, in time for the employ-
ment of efficient remedies to arrest its progress. In the
a]mm that prevailed during the first invasion of cholera, this
warning was not indeed observed or understood ; in the novel



16 Cholera s always preceded by simple Diarrhaea,

and difficult posiiion of the medical practitioner during his actual
enccunter with a malady so new and so formidable, this premm:i-
tory symptom did not sufficiently attract and fix his attention; it
is only on retracing the history of the disease, and reflecting on
the phen-::rmena it preseuied that the constancy of the oceurrence of
this premonitory symptom, and its value as announcing the ap-
proich, and even presence of this dreadful malady, while yet there is
time to stop its progress, became apparent. It appears to us that the
knowledge we hawacqulrﬂl ol the general, if not uniform, presence
of this premonitory symptom, is the most important practmal les-
200, espemally with reference to individual safety, which our past ex-
perience of cholera has taught ; and as this subject has not hitherto
been elucidated with the distinctness, nor promulgated to the
extent which its importance deserves, we think it desirable to state
the evidence we have been able to collect respecting it.

The whole tenor of that evidence shows, that the premonitory
symptom of an attack of Asiatic cholera, is looseness of the
bowels, This may be accompanied with pain in the bowels,
or it may be entirely without pain. The looseness itself may
vary from one to three, six or more additional evacuations daily.
The evacuations at this period are generally fiecal, and of their
natural colour and odour, altogether unlike the discharges at the
more advanced stage, when they are rice-coloured and without
their natural odour.. The pain, il any is present, consists merely
of the sensation of griping or uneasiness in the bowels, but the
discharges, even when accumpﬂued b:f this uneasy sensation, pro-
duce so little inconvenience, that it is difficult to rerr'u[l t'tlern as
indications of illness, much less as the cmumencmmnt of so ter-
rible a malady. Yet this is the real beginning of the disease,
which consists of two stages—{first, of this, the stage of simple
diarrheea ; and secondly uf the stage of collapse, or blue stage,
to which alone the name of the disease, Asiatic cholera, is com-
monly applied, all the symptoms characteristic of the malady
being present only in this stage.

The first stage, or that of simple diarrheea, may continue from
a few hours, to two, three or more days. If proper remedies are
empln},gd at this pumd, the progress of the disease is gene-
rally and easily checked, and the second stage never comes on ; but
if m:-uIectul the second stage commences smltlmly with 111 the
violence which dlﬂtlﬂg‘lllthS this dreadful malady. But this sud-
denness is merely apparent; the disease has been actually pre-
sent, and has been making progress several hours, perhaps days,
and it is the second, the \rmlenh the unnmna#eable and mortal
stage that has really come on suddenly.

An}r deviation then, on the side of looseness, from the natural
state of the bowels, -:luring the prevalence of Asiatic cholera, is
the real commencement of that disease; a single additional
evacuation daily, beyond what is natural tu the cﬂnstltutmn, nay,
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even a looser state of the daily evacuation must, under such cir-
cumstances, be so regarded.

Asiatic cholera appears to be caused by a poison diffused in the
atmosphere, which acts with peculiar intensity on the mucous
membrane of the alimentary canal. The irritation set up in this
membrane, in most cases, is not violent at first ; but if it be allowed
to continue unchecked many hours, it produces such an extraordi-
nary change in the membrane, that the thinner and colourless por-
tion of the blood is poured out from it with the same rapidity as it
would be, if a large opening were made in the great vein of the arm.

Mr. Hodgson, of Birmingham, who has paid great attention
to this subject, and who on his examination drew our attention in
a special manner to the important. consideration of the means by
which cholera may be arrested in its first or premonitory stage,
speaking of persons in the second stage, says :—

“The immense discharge of serum from the blood reduces them to
such a degree that they rarely rally. Toexpect them to rally is like
expecting a patient to rally in whom a great blood-vessel has been
opened, and from whom nearly all the blood of the body has been
drained : the material of life has been taken away to such an extent that
few only can sustain it.”’

The view which we have now presented, of the importance of
attending to the very first stage of this process, the commencement
of which is indicated by any increase beyond the natural discharge
from the alimentary canal, is in perfect accordance with Indian
opinion and practice.

It is,” says Dr. Parkes, “ the universal practice in the Indian
army, immediately on the occurrence of cases of cholera, to issue
orders directing the attention of the non-commissioned officers and
men to the importance of attending to any deviation from the ordi-
nary health, and particularly to any symptom of bowel complaint ;
and it is a positive order that any man so affected should report
himself sick. It is always found that many men at such times do,
in accordance with this order, report themselves sick, proving the
prevalence of such complaints. Many men, however, do not con-
form to this order, the affection being often so slight and so en-
tirely without pain, that they cannot be induced to regard so
apparently trifling an ailment as disease; hence of the men
admitted mto hospital, many when seen for the first time present
the developed stage of the disease. In the great majority of cases
there can be no doubt that “this first stage indicated by this pre-
monitory symptom does exist. I witnessed two epidemies, the
first, the slightest, in which the premonitory symptom was almost
universal. In the second, the disease was more rapid, and
appeared, in some cases, to present itself at once in its developed
stage. These cases, however, even in India, appear to form an
exceedingly small minority.”

““ With regard to the duration of the premonitory stage in India,

C
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I do not think I ever myself witnessed a case in which the diarrhcea
had existed longer than four days, and the usual time would in
general be only a few hours; that, however, would afford suffi-
cient time for the application of remedies, capable, in the great
majority of cases, of preventing the further progress of the
disease.”

The opinion and practice of Russian physicians at the present
time are in perfect accordance with their views. Inall the accounts
that we have recently received, the medical men who are treating
the epidemiec which is now prevailing, first and prominently urge,
““THAT THE GREATEST ATTEN rmN MUST EE mm TO  THE
DIARRH®EA,” which they say, * PRECEDES CHOLERA.’

From advices which we have just received from Uﬂnstantmnplc
we learn that diarrheea was prevalent and severe in Trebizond
during the whole month of August, before cholera broke out in
its Asiatic form early in September, and that in those persons in
whom the disease advanced to this latter atagL, diarrhceea was an
early and prominent symptom.

It is notorious that diarrheea was extremely prevalent in all the
towns of the United Kingdom in which Asiatic cholera broke out
in 1832, though at that time the observation had not been clearly
and generally made that it constantly precedes an attack, and is in
fact the actual commencement of the disease. In the detailed
accounts of particular cases occasionally transmitted from the
Local Boards to the Central Board of Health, constant mention
is made of the presence of diarrhcea, often two or three days
before the violent attack came on. But, perhaps, one of the most
inter estmg and instructive illustrations of the extent to which this
premﬂmtmy system is present in a population in which cholera
is prevalent is afforded by the remarkable history of the progress
and termination of this epulmuc at Bilston and the neighbouring
district in 1832, This pestilence raged in Bilston with greater
violence than in any other part of the United Kingdom. Out of
14,700 inhabitants, 3568 were attacked with cholera, out of
whom 792 died in less than seven weeks; that is, one-fourth of
the whole population were subjects of the disease, and one-fifih
part of those attacked died.

The Rey. William Leigh, the enlightened and benevolent clergy-
man of Bilston, whose exertions to mitigate the sufferings of his
parishioners during this melancholy visitation were most exem-
E!u_r:f and indefatigable, gives the following deseription of their con-

ition :(—

“ The pestilence,” he says, * continuesits ravages amongst us in a fright-
ful manner. Our necessities are increasing every hour, and our resources
are fast failing us. Three hundred pounds have been granted to the
Board of Health out of the poor-rates ; but this sum will not pay for the
coffins of the dead. All kind of business is at a stand. Nothing reigns
here but want and disease, death and desolation. Two of our medical
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men have perished ; two more have left the place to recruit their
exhausted strength; and my respectable neighbours are nearly worn out
by mental anxiety and exertion. I have been confined to my house
since last Thursday, and nearly the whole of that time to my bed.”

In this extremity the inhabitants applied to the Privy Council for
medical aid, and Dr. MeCann, who had seen much of cholera in
India, was sent to their relief. The first thing he did was to open
a dispensary ; to secure the attendance of medical men there night
and day, and to placard the town with notices that, whoever was
attacked with looseness of the bowels, might receive gratuitously,
at this institution, instant adviee and relief. T'wo assistant surgeons,
paid by the Board of Health, were in constant attendance, and
the resident surgeons of the town, three in number, undertook to
visit the institution daily at regular intervals. The dispensary
was opened on the 26th of August ; on the following day 270 per-
sons applied for relief for bowel complaints; and in the course of
eight daysthe number inereased to 1100, all of whom, on their per-
sonal application, received the appropriate remedies for such com-
plaints at the institution. The effect was most striking; for it
appears from the official Report of Dr. McCann, that inthe course
of a single week the mortality was reduced one-half.

“T have,” he says, “the satisfaction to state, that the mortality in
Bilston parish from cholera has been reduced during the last week to
less than one half what it was during the preceding ; the number of
deaths from that disease during those two periods respectively, as taken
from the burial registers, has EEE:]‘I as follows :—

From 20th to 26th August . . . ., . 27b
From 27th August to 2nd September . . 132

“For this happy change, and happy it is comparatively, we are, I
have no doubt, mainly indebied to the beneficial influence of the Public
Dispensary for the Bowel Compiaints; upwards of 1100 personal
applications having been made and attended to at that institution, for
such affections, during the last eight days. From this fact, the public
may at once perceive the extent to which disease, and disease, too,
connected with cholera, prevails in this district, and at the same time be
enabled to form some accurate notions of the advantages to be derived
from placing within reach of the poor the means of obtaining prompt
and proper relief for bowel complaints in times like the present; for
I have no hesitation in saying, that a large proportion of the cases
above alluded to would, under existing eircumstances here, have passed
into cholera if neglected ; and that, of the cholerics, alarge proportion
would have died. Tn all places, therefore, where cholera prevails, or
when it is expected, I would again, as I have repeatedly done before,
exhort the local authorities to establish, without delay, public dispen-
saries, where the poor, without trouble, or favour, or expence, may
receive prompt and effectual treatment for bowel complaints. Tt can-
not, indeed, be too often repeated, that looseness of the bowels is the
beginning of cholera, and that such looseness admits of an easy and
effectual eure,whilst cholera itself, or that stage of the di&ﬂa;ﬁ in which

c
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vomiting, and cramps, and prostration, are added, or succeed to loose-
ness, is one of the most fatal and intractable diseases known.”

The following week Dr. McCann reports :—

“I have again the satisfaction to announce a remarkable decrease in
the mortality at this place from cholera: the number of deaths from
that disease, in this parish, during the week which has just terminated
from the 3rd to the 9th instant, (both inclusive) having been only 44,
or une-third of the number (132) which had taken place during the
preceding seven days. The number of applicants at the Dispensary
also (new cases) for relief for bowel complaints has undergone a
sensible diminution during the last few days ; but the daily average for
the past week (upwards of 130) is sufficient to show that the epidemie
influence still prevails amongst us, and to a much greater extent than
the cholera reports taken independently would seem to indicate. We
have here, therefore, a new proof or illustration of the good effects
resulting from such institutions, for although renewed and indefatigable
efforts have been made here during the past week to relieve the wants,
and add to the comforts vf the poorin other respects ;fyet no one prac-
tically conversant with the subject, can doubt but that all those efforts
must have proved, in a great measure, unavailing towards arresting
the progress of the pestilence, if measures had not, at the same time,
been adopted to extinguish, as it were, in each individual, according
as he became affected, the seeds of that cruel malady.

In nine days from this period, namely on the 19th of September,
the epidemic was extinguished, and on the same day the Bilston
Board of Health addressed the following letter to the Privy Coun-
eil :—

; “ Board of Health, Sept. 19.

¢ The Board of Health are anxious to convey to the Lords of the Coun-
cil, their grateful acknowledgments for the important and valuable
services rendered to the township by Dr. McCann during his sejourn
among them. To his unwearied diligence in the discharge ofhis arduous
and perilous duties, to his humane and unremitting attention to the poor,
and above all, to his wise and salutary arrangements for arresting the
progress of cholera in Bilston, the Board feel that, under God, they owe,
in a great degree, the present favourable change in the condition of the
inhabitants ; and so fully are the Board convinced of this, that they ean-
not refrain from expressing most respectfully, their anxious hope, that
measures may be adopted under the sanction of their Lordships, for ear-
rying into effect in other pluces where the pestilenice may unbappily pre-
vail, or where its approach may be apprehended, similar arrangements to
those from which they themselves, under God’s good providence, have
derived such signal advantages.

(Sizned) “W. Leicn, Chairman.”
By similar means, under the same superintendence, a similar re-
sult was produced at Wolverhampton, where cholera was prevail-
ing very extensively at rthe time that Bilston obtained this
“ melancholy pre-eminence in suffering.”

Of the correctness of this aceount we have received the following
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confirmation from Mr. Nicholas MeCann, who states:—That he
is a surgeon, and resides in Parliament-street, and that Dr. Fran-
cis McCann, who went down to Bilston, is deceased, and was a

relative of his. He died two years ago. He had been in India,
and was well versed in the treatment of cholera.

“ I was perfectly familiar,” continues this witness, * with his treat-
ment at the time, and adopted it. Whenever I was called in early
enough to take advantage of the premonitory symptoms, I usually found
his treatment successful, never once losing a patient. In the police
division, which was under my care, I scarcely lost a man; the order
being from me, for an early application upon any disordered or relaxed
state of the bowels. Some certainly were lost, where the premonitory
stage was not taken advantage of, according to the plan of treatment I
pursued. At the period cholera made its first appearance in Westmin-
ster, in the years 1831 and 1832, the opportunity then afforded me was
extensive, being connected with the largest and only dispensary in the
neighbourhood of Parliament-street, and also being surgeon to the
metropolitan police.

““ From my own observation and experience, I have arrived at the con-
clusion that in ninety-nine cases out of every hundred, the premonitory
symptoms (in other words, diarrheea) precedes each and every attack,
showing the necessity of making the earliest application for medical aid,
and the great danger the patient incurs in neglecting such a necessary
precaution,”

Mr. Hodgson, one of the two medical officers appointed
by the Government on the Board of Health at Birmingham, states
that in consequence of his connection with the Cholera Board, he
paid ‘great attention at the time to all the circumstances conected
with the disease; that—

“ The disease raged very much at Bilston, and went on to a frightful
extent, till the Government sent down to Bilston Dr. MeCann, who had
seen a zood deal of the cholera in India, and I believe, in Persia, When
Dr. McCann came to Bilston, he formed a cholera dispensary, or dispen-
sary for bowel complaints, and drew attention very strongly to the import-
ance of attending to the premonitory condition. He told me, and almost
everybody whom I have talked with who knows anything about the
subject, confirms it, that they never knew an instance of any person who
had the second stage, who had not the premonitory stage, perhaps only to a
slight degree. I remember hearing of some ladies being attacked who were
out at a party one evening, one of whom was dead the next day : but even
in those instances, if you could learn the particulars, you would find, I
believe, that there has been the premonitory stage of diarrhcea to a greater
or less extent.”

This witness being further asked—“Even though there were
only one or two motions in the day, you would regard one additional
motion as a premonitory symptom,” answers :—

¢ Any deviation from the usual healthy action of the bowels on the side

of diarrhcea, I should regard as the early stage, as it were the blossom of
the disease,
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““So that if a person was accustomed to have only one evacuation in the
day, in a solid form, and that were chanzed into a loose state, you would
still regard that as a premonitory symptom ?—I should.

* Whilst you were watching the cholera in Birmingham, did Dr.
McCann’s recommendations come to your knowledge ?—We were ac-
quainted with what was going on at Bilston, but it was after it was all
over that I saw Dr. MeCann, and conversed with him upon the subject.
I have always felt since that time that so far as my knowledge of the
matter went, that if cholera ever threatened this conntry again, it would
be a very manageable disorder, provided Dr. McCann’s ideas were fully
explained and acted upon, namely, that cholera consisted of two parts—
the premonitory condition, and the condition of collapse, and that if you
catch the disease in the premonitory condition you may stop 1t at once,
but that when it comes to the other condition there is great danger.

“ Dr. McCann’s proceedings, I verily believe, furnish a key to the man-
agement of this terrible malady. I ascribe to Dr. McCann the merit not
of having first said that there is a premomtory stage, and pointing out
that part of the history of the disease, but of having insisted upon, and
of having drawn particular attention to this point, namely, that there isa
stage at which you may stop the disease at once and readily, but if it
gets into the other stage, there is no known treatment upon which any
reliance can be placed. I conversed with nearly all the medical gentle-
men, who went to Bilston to attend the cholera patients there, and also
with many medical friends residing in the neighbourhood of Bilston,
where cholera prevailed, particularly at Wolverhampton, where cholera
was fatal in 193 cases, and they unanimously agree in opinion as to the
importance and efficiency of Dr. McCann’s views and proceedings.”

With regard, therefore, to the means of prevention to be
taken by individuals against an attack of cholera, should this
pestilence again return, the first and essential precauntion is instantly
to stop looseness of the bowels, The means of accomplishing
this are simple, if the proper remedies are employed immediately
the looseness comes on; and the proper remedies are aromatic,
opiate, and astringent medicines ; twenty grains of the opiate
confection, for example, taken in peppermint-water, weak brandy
and water, or the common chalk mixture, and repeated every
hour until the relaxation of the bowels ceases. By this simple
remedy, if employed in this early stage, the evidence ad-
duced justifies the expectation that the progress may gene-
rally be arrested of a malady which, if allowed to advance
unchecked to its second stage, is the most fatal and intractable
disease known ; in the treatment of which the most opposite modes
of practice—the most powerful and the most inert remedies—
bleeding, brandy, opium, calomel, ammonia, quinine, croton-oil,
cold water, the warm bath, the cold affusion, all varieties and
contrarieties of treatment possible, have been employed alike in
vain.

During the seven days which immediately preceded the
opening of the dispensary at Bilston, by Dr. MeCann, for the
treatment of bowel complainis, 309 deaths from cholera were
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recorded ; during the seven days which immediately followed the
opening of that dispensary, and in consequence of the prompt atten-
tion Lhat had been pald during that time to the ver y commencement
of the first stage of the disease, the deaths fell to 139; that is, the
mortality was diminished more than one half ina siugle weel:;
and from that period the prevalence of the disease continued
rapldlv to lessen, and the pestilence was totally and finally extir-
pated in the space of twenty-three days from the first adoption of
this plan.

““ Wherever,” says Mr, Nicholas McCann, “1 was called in early
enough to take advantages of the premonitory symptoms, I usually
found Dr. McCann’s treatment successful, never once losing a patient.
Where only a slight looseness of the bowels existed, with or without
pain, he gave at once a small dose of calomel, with rather a large one
of opium ; if the dejections continued, he administered the chalk
mixture, combined with aromatic confection, ammonia, and tincture of
bark ; if the contrary effect were produced, namely, constipation, small
doses of castor-oil were prescribed to regulate the bowels. An em-
brocation of heated turpentine and laudanum was at the same time
rubbed over the chest and abdomen, as a counter-irritant and sedative.

“In carrying out my friend’s views and his mode of treatment,*
continues Mr. MeCann, “ I made a division of cholera into two
stages : namely, the premonitory and the collapse, for, unfortunately,
but a short period elapses between the one and the other, particularly
if the former be neglected, which, he said, was always to be known by
the sensation of griping or uneasiness in the bowels, accompanied
sometimes with one or more evacuations than ordinary,

“ I, consequently, taking advantage of his experience, subdivided the
two stages, which led me to the following conclusions respecting the
premonitory symptoms of cholera :—

“ 1. That the appearance of true choleric symptoms (vomiting and
purging of fluids, neither feculent nor bilious, with cramps and great
dehnht}r} was preceded in the majority of cases which have occurred,
by a marked relaxation of the bowels, that is by frequent fluid Je_]ec-
tions, constituting the complaint dennminated simple diarrhecea.

¢ 2. That this diarrheea, in a great many cases, presented for a time
no peculiar charaecter, so that no medical man could conceive, when
called early to a patient labouring under it, whether an attack of cholera
was impending or not.

© 3. That in other cases the evacuations were, from an early period
more like these which take place in cholera than in diarrheea (more
fluid, whiter and less feculent), and that this character was assumed,
more or less, in many cases before the invasion of the usual choleric
symptloms,

““4. That cases of premouitory disease have been met with and
successfully treated by the ordinary remedies such as I have before
deseribed.

“ 5. It would appear that in England an attack of cholera has, sene-
rally speaking, been preceded by a relaxed state of the bowels, and that
the dejections connected therewith have, sconer or later, presented to
the medical observer some indications of the danger to which the patient
was exposed.
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“ 6. On this account an early attention to bowel complaints of all
kinds must, as a measure of precaution, be of the greatest importance
to persons located in distriets which are infected.”

“ I have now by me,” says Mr. Hodgson of Birmingham, ‘ some
of the packets of medicines which were given gratuitously to the poor,
and at a small cost to others. Various stations were appointed in the
town from which these packets were distributed. Each packet con-
tained three boluses, and each bolus consisted of 20 grains of opiate
confection. The patient was directed to take one bolus every hour in
a little warm water, or weak brandy and water, until the relaxation of
the bowels ceased. Also in each packet there was a small bottle of
strong sal volatile, of which a tea-spoonful was to be taken in warm
water, frequently, if the patient was cold, faint, or exhausted. Printed
directions, as to the use of these remedies and other matters, were en-
closed in the packets, and the patients were strongly urged to apply
immediately for medical advice.”

We deem the above to be the most promising evidence, regard-
ing the successful treatment of cholera, of any that we have
received ; and we therefore present it at the ecarliest opportunity.
In addition to medical treatment, the presence of the premonitory
symptom would of course suggest to the intelligent practitioner the
necessity of enjoining an immediate adherence 1o a strict regimen ;
together with warm clothing, the avoidance of cold and damp,
and the adoption of every means likely to maintain the health
and strength in the greatest vigour.

The following case, the exemplar of thousands and tens of
thousands, affords a clear and striking illustration of the mode in
which an attack of diarrhcea commonly comes on during the pre-
valence of cholera, and shows in a manner likely to make an
impression upon the mind, the extreme danger, under such cir-
cumstances, of delaying even for a short time the use of the proper
remedies :—

“I must call the attention of my readers,” says the Rev. W. Leigh,
of Bilston, “to the death of Thomas Lee, a miner, aged 39, a poor but
very industrious man. On the morning of Monday he found himself
unwell from a relaxation in his bowels and went to the Hospital for
adviee. The surgeon in charge gave him medicine, with a direction to
take it immediately. Having a large family of children to suppert by
his daily labour, and suffering no pain, he said to his wife on his return,
¢ The doctor has given me some physic, but I won't take it till Sunday—
I can’t spare the time.” She endeavoured to persuade him to do as he
had been ordered but in vain. He continued to go to his work as
usual with the bowel complaint upon him, but still without pain. On
the Thursday evening, four days from the first attack, he came home
for the last time: on the Friday he was seized with cramps and
vomiting, and on the Saturday he wasburied. I wish this unfortunate
case could be known far and wide—it shows so clearly the extreme
importance of checking the disease in the beginning. ITad not the
bowel complaint been neglected, in all human probability the man’s life
would have been saved : and the lives of very many more under the same
lamentable circumstances. The poor (the error is not confined to the



the premonitory Symptom. 25

poor) are apt to estimate the amount of danger by the amount of pain,
and so long as pain is absent, they consider themselves safe. This fatal
mode of reasoning was too evident at Bilston, and I cannot help
attributine the excess of deaths among the lower classes to this rather
than their poverty, or habits of living. The difficulty of impressing
this truth upon the minds of the poor was not removed till a Dispensary
had been opened, where they might apply for instant relief free of all
cost, in case of any relaxation in the bowels.”

“Suppose I were in charge of the health of a town,” says Mr.Hodgson,
““and the question was asked me, © Here is cholera in this town, what
shall we do? The course I would adopt would be this; I would stick
up notices about the town to this effect—* Let every body who has re-
laxed bowels, or who has had more than one motion in a day, call at
the dispensary ;’ then, when they called, I would advise them to avoid
the use of fruits and vegetables, and to attend to the general state of
their health, and I would give them aromatic opiates, and in that
way I believe we should stop the disease.”

Dr. MeCann himself says:—

“T1 neither recommend nor countenance, anywhere, the estab-
lishment of Hospitals for the treatment of bowel complaints, but
Dispensaries simply, that is to say stations, where the poor labouring
under such complaints may receive without delay, or trouble,
or. expense, proper advice and treatment and medicines for the
same ; and by the word proper, I here mean advice and treatment under
the eye of a qualified medical practitioner: for the indiscriminate
administration of drugs by ignorant and unprofessional men I held to
be absurd and injurious at all times, and more especially so in times
like the present, when the life of every man whose bowels are
unduly relaxed kangs as it were by a thread wherever cholera
prevails. Norcan any difficulty exist with respect to mediecal aid,
for the country is full of well-educated professional men, ready and
willing to devote themselves to any duties, however hazardous or
laborious, if they be properly treated. Establish, therefore, and open
without delay, a public dispensary; engage medical men, and treat
them liberally, but see that they do their duty; and if any difficulties
should arise relative to organization and arrangement, an application
to the Central Board of Health will, doubtless, procure for you any
assistance necessary to remove them.”

In the advice thus given by this distinguished physician to the
Chairman of a Local Board of Health, which had been esta-
blished under the immediate apprehension that cholera was
about to invade the district in question, we entirely concur.

Under the circumstances in which the nations of Europe are
again placed, with the advance made by cholera on its former track,
and with the extraordinary prevalence in this country of the very
diseases, namely diarrheea and influenza, which, in 1832, preceded,
in so remarkable a manner, the general outbreak of this pesti-
lence, it appears to us to be highly important that these views and
proceedings should be extensively promulgated, and that they
should engage in a special manner the attention of medical men.
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Founded on the evidence which we have here adduced, we have
to add to our former representations the further recommendation
that preparation be made for the establishment of dispensaries at
convenient stations, at which, should cholera anywhere break out,
the lmighlmuring inhabitants may immudiatu]}r apply for the
proper remedies and advice when attacked with bowel ecom-
plaints ; that properly qualified medical men be appointed to
such dispensaries, to give assistance night and day to whoever
may apply ; and that proclamation be made in every town, in
which cholera may be actually present, of the places where such
dispensaries are situated, and of the names of the medical men
appointed to attend them.

From returns to inquiries which we addressed to the medical
officers of the metropolitan Unions, with a view to ascertain the
present state of disease in their several distriets, and particularly
among that portion of the population in which cholera chiefly pre-
vailed aft its last visitation, we learn that diarrheea, in some locali-
ties, is, at the present time, co-extensive with typhus, and that in
a few it even predominates. It must be borne in mind that the
impure atmosphere which so powerfully predisposes to cholera,
when that disease is epidemie, predisposes to diarrhcea, whether
cholera be epidemic or not ; that diarrhoea is the constant precur-
sor of typhus, as it was in 1832 of cholera; that diarrhcea and
typhus frequently pass into each other, and that diarrheea, like
typhus, is never absent from certain undrained and filthy loecalities,
where it divides the reign with typhus, and produces the like mor-
tality. It was observed by Sydenham, who has left a record of
the epidemies that prevailed in London in the middle of the 17th
century for a successive period of 16 years, including the time im-
mediately before and after the great plague of Loundon, that a
prevalent epidemic destroys in a great degree all other diseases, by
assimilating them to its own nature ; and that in aceordance with
this law a remarkable change was noticed in the character of
fevers and other epidemics before the outbreak of the plague; the
type of disease in general approximating in several striking features
to the distinguishing characteristies of the pestilence at hand, some
time before that dreadful malady assumed, which it did suddenly,
its distinct and proper shape. The same observation was made
and recorded by one of the physicians of the London Fever
Hospital six months before the first visitation of cholera ; during
which period of six months the type of fever so entirely changed,
that typhus, which for a long time previously had been essentially
an inflammatory disease, became a disease of debility, so closely
resembling cholera, that the fever into which cholera patients com-
monly fell when that disease did not prove rapidly mortal, could
not be distinguished from the idiopathie or primary fever found in
the wards of the Fever Hospital when cholera was at its height,
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which had appeared there for the first time six months before, but
which has never disappeared since.

It is remarkable that a similar observation has been made by
the professors of veterinary medicine and surgery as to an analo-
oous change, namely, a change from an inflammatory type to one
of debility, which Ims taken place within the same period of time
in the general character of the diseases of all classes of domestic
animals ; that this is particularly the case with regard to all the
diseases properly considered E"I]IdLmI.G to which these animals are
subject ; and that this change is so camplete that it has been
found d,hsnlutely necessary tn alter the entire system of treatment,
and instead of using bleeding and other means of depletion, suited
to diseases of an mﬂ:zu'mm:\tq::u1_1,F type. to emplﬂ_-,r remedies of a
sustaining and stimulant character, suited to diseases in which
the powers of life are depressed and feeble : precisely the change
that has taken place in the wards of the London Fever Hospital.

It is this assimilating power of a predominant epidemic that
renders the present prevalence of diarrheea a subject of apprehen-
sion ; because though in the absence of Asiatic cholera, diarrheea
like typhus is a distinet species of disease, it is very readily con-
verted into cholera on account of its close resemblance to that
malady ; the organ first and prominently affected being the same in
both diseases ; the kind of affection in both being similar, and the
extension and mtu,rnmt_g:r of both being clearly and u‘reat]j,r increased
by the same local sanitary conditions, A remarkable increase in
the general prevalence of diarrheea, under circumstances which
threaten the re-appearance of f’«eiatic cholera, may, therefore, be
justly regarded both as prophetic of its actual and, perhaps, near

ppmach and as a predisposing condition hl;nhljv ﬂu ourable to its
rapid extension if it should come.

That some conception may be formed of the actual extent of
the prevalence of diarrhcea at the present time in certain localities
of the metropolis, we cite the following statements, rather as an
emmp!e than as a full account of the answers returned to our
inquiries by the medical officers of the metropolitan Unions, these
statements referring to the amount of disease among the pauper
population only. From the Lambeth return it appears that there
have occurred in this district within the last six months, chiefly in
seven short courts and alleys, 638 cases of diarrheea, together
with 77 cases of typhus and 72 of scarlet fever. In one district
in the parish of St. George the Martyr Southwark, there are
reported 113 cases of diarrhcea and 187 of typhus; in another
district 51 of diarrheea and 91 of typhus ; and in a single street
20 cases of diarrheea, 11 of typhus, and '8 of seatlet fover, ) In
Bermondsey, in 12 streets, with an average of 18 houses in each,
there were 120 cases of typhus; and in another part of the same
distriet, 50 of typhus to I8 of diarrheea. In Deptford there were
48 cases of diarrheea, with 30 in addition, that passed into
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English cholera, together with 186 of typhus and 88 of scarlet
fever. In Whitechapel Union, in 10 streets, of about 17 houses
in each on an average, there were 642 cases of typhus to 126 of
diarrhcea. In Christechurch Shoreditch, there were 426 cases of
diarrhcea, many of which passed into typhus, the amount of typhus
and scarlet fever together being 722. In Holywell, Long-alley,
and its neighbourhood, there were, of diarrheea, 210; of typhus,
259 ; and of scarlet fever, 30 cases.

In the suburban and less erowded districts it is stated-—that, in
certain spots in Wandsworth, diarrhoea constantly prevails, together
with typhus; and that in those places the same persons have been
repeatedly attacked in the course of the last six months. In the
pleasant village of Hampstead, where such an amount of disease
could hardly have been expected, there occurred 78 cases of
diarrhcea and 58 of typhus; and of these, 18 of diarrheea and
34 of typhus took place in one street of only 26 houses. In the

=

Hackney Union there were 269 cases of diarrheea to 66 of typhus;
in West Hackney, 44 of diarrheea to 3 of typhus; and in Totten-
ham, 62 of diarrheea to 12 of typhus.

.. As a specimen of the present sanitary condition of these districts
we quote from the returns the following statements :—In Lambeth
there are numerous open ditches of the most horrible description ;
and in general the cleansing, paving, and water supply, and con-
sequently the internal cleanliness, is either totally wanting, or
grievously defective. The whole district of Bermondsey is reported
to be intersected by open ditches of the most offensive character,
and abounding in several parts with “fever nests.”

The streets of St. Olave and St. Thomas are stated by the medical
officer to be “a disgrace to the civilized world.” Deptford is de-
scribed as ““ perhaps the worst regulated town in the empire in a sani-
tary point of view.” In the streets of the Whitechapel Union, where
disease has been so prevalent and mortal, there is neither sewerage,
drainage, cleansing, paving, nor a good supply of water. In ‘Wau&s-
worth there is no drainage, and the cesspools and privies are con-
stantly overflowing, In Hampstead the sewerage and drainage
are lamentably defective, and there is only a sing%e street of those
where the cases above cited occurred that is well supplied with
water. The characteristics of the streets of Hackney are stated
to be the presence of overflowing cesspools and privies, eow-
yards, and piggeries, with a loathsome ditch, which has been
causing disease for 20 years.

In this recital we distinguish the familiar names of the places
in which it is now notorious that cholera first and prineipally pre-
vailed. In onepart of the Lambeth district, for instance, in which
291 cases of diarrhcea and 58 of fever are reported in the last six
months, that is, in 183 days; in 1832 there were 336 cases of
diarrheea and 132 of Asiatic cholera, in 599 days; which makes
the amount of disease in 1847 about double that in 1832. The
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diarrheea and typhus now ravaging Bermondsey are prevailing
chiefly in 14 streets, several of which adjoin a most offensive mill-
stream, the receptacle of every kind of filth, the very spot in which
Asiatic cholera first broke out in 1832, and in the immediate
neighbourhood of which several hundred cases of this disease
occurred. In the Whitechapel Union, already alluded to for its
present enormous amount of typhus, there were in 1832, in those
very places, 140 cases of Asiatic cholera, one-half being fatal. In
Islington, which yielded in the last six months, chiefly in a set of
most abominable courts, 67 cases of diarrhceea and English cholera,
in 1832 yielded 272 cases of diarrhoea and Asiatic cholera.

The returns uniformly state that in the great majority of these
distriets little or no improvement has taken place since 1832. In
Lambeth the whole amount of improvement in 14 years is the
drainage of four streets, and a considerable extension of paving.
In Bermondsey there has been scarcely any improvement, and in
the worst parts of it none whatever. In a few portions of the
Whitechapel Union some additional sewers and drains have been
made ; but the great majority of its confined and crowded streets,
courts, and alleys remain without air, water, or any arrangements
for the removal of its aceumulated filth. Wandsworth and
numerous other places remain without a single sewer, and the
general result of our inquiry is that the improvements reported
since 1832 have not been even commensurate with the increase of
building and population, so that in the present sanitary condition
of the metropolitan districts, not only is there no reasonable ground
to suppose that were cholera to re-appear in them it would be less
extensive and mortal than on its former visitation, but on the con-
trary, as the density of the population is in many parts increased,
there must be a proportionate inerease in the density of the dele-
terious agencies in operation.

Instances, however, are recorded in which improvements have
been effected, in general with decided and striking benefit. The
reports present such statements as the following :—In the Holy-
well and Long Alley distriet, with 500 recorded cases of diarrheea
and typhus, within the last six months, in one particular place,
namely, Long Alley, which is a long, narrow, and close passage,
crowded with inhabitants, the drainage, contrary to the general
rule, has been put in good order, and this place has remained
exempt from disease. Two courts in Whitechapel, that were in
an exceedingly damp and filthy condition, and in which fever had
prevailed for some time in every house, ceased to be affected with
disease on being drained. In Dulwich, fever was arrested by
cleaning out drains. In Hammersmith, diarrhcea disappeared in
one street after the emptying of a cesspool that had overflowed, a
new drain having been built at the same time. In the Acton
district, no fever is reported, and only two cases of diarrheea, the
external and internal eleansing having been well attended to. In
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St. George’s Hanover-square, the cholera of 1832 prevailed in
19 streets ; of these two were mews; in 12 the sewerage and
drainage were bad, but now these are bad only in four ; eleansing,
which was then bad in seven, is now good in all ; paving is now

ood in all, the water supply having been good then as it is now.
In 1847 there were but three cases of typhus in three streets, and
16 of diarrheea in six streets where the house drainage is still bad.
The whole case of this parish is an example to prove that if drain-
age and cleansing were properly attended to, the diseases in
question would in all likelihood never be heard of.

Meanwhile, the influence of the contaminated atmosphere,
arising from the want of proper arrangements for cleansing, is
shown in a striking manner by the great mortality during the last
year of medical men, clergymen, and relieving officers, both in the
metropolis and in many provincial towns, who have fallen vietims
to typhus and diarrheea, though breathing but for a comparatively
short period this poisoned air. Medical men and clergymen, who,
in the discharge of their arduous duties, are obliged to live in such
districts in the metropolis, have represented to us, in foreible lan-
guage, the pernicious influence of this atmosphere upon themselves
and their families; some of them stating, that the feeling of health
is wholly unknown to them, and that their wives and children suffer
so much from the effects of vitiated air, that the attendance of
the physician is constantly necessary, and that a residence in
the country during some portions of the year is indispensable.
Mr. Garwood, the Secretary of the City Mission, thus describes
the effect of this atmosphere, even in ordinary times and seasons,
upon the working members of this Society—a select body of
men, not permitted to enter on their office without a pre-
vious medical examination as to the soundness of their health :
—<Through the neglect,” he says, ““of attention to the sani-
tary condition of the poor districts, our Saciutly are very great
losers, by means of the constant loss of service which they sustain,
in the failure of the health of their missionaries, Although we
admit none except between the ages of 23 and 45, and after care-
ful examination by medical men, and although as soon as they
are at all ill, they are allowed to lay by, have the best medical
attention gratuitously afforded to them by the Society, and receive
the privilege of going into the country to houses provided for the
purpose, and although further, they have a fortnight’s holiday
every year, even if well, and are allowed not to reside in the very
close parts, yet with all these advantages, and although they have
many of them previously been born and bred in poor districts, and
accustomed to hard and trying labour, a considerable number of
them are continually laid aside, and very many who promised
best have to give up altogether in a few years. Indeed, I may
say, very few of our missionaries, with all these advantages, can
stand many years’ work on the really bad districts of London,
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although 36 hours visiting each week is all which is required of
them, I mn:-.id:,r that we sustain as much loss of life and health
in prosecuting mlssmnﬂ.ry work in London as those Societies do
the object of which is to send missionaries to foreign parts, many
of which are notoriously unhealthy. And I cannot but consider
that this is a reproach to the metropolis of our country. There
are some districts, respecting which we almost feel sometimes a
question, whether we ought to expose the health and life of men,
l:y plaun-:r them on them ; and there are other distriets on w luch
missionary after missionary has broken down, when located there,
while even in a large number of our districts, the energy, strength,
and vigour of our IﬂlEb]DRﬂl‘lEh become lmpalmd b]r thelr constant
exposure to 1mpurc air.’

We are informed that the experience of the district visitors of
other charitable associations, of the effects of regular daily, or often
repeated visits within the same districts, is similar to that above
deseribed.

If these are the effects of such an atmosphere on men who were
previously in sound health, who are well fed, temperate in their
habits, and who do not reside in the worst part of these distriets,
can we wonder at the statement which they have made to us in
other communications—a statement which embodies the result of
their large and intimate observation and experience of the classes
for whose improvement they labour, that, < while the poor are per-
mitted so to live, decency, modesty, and religion, are no less set at
defiance, than health, economy, and comfort.”

In our First Report, we endeavoured to guard ourselves against
gwmn‘ countenance to thei 1mpression, that however cmnplun,ly any
principles of amendment recommended by our predecessors, or by
ourselves, might be adopted, the execution of combined measures
for their application could be any other than a work of careful
labour and time. The immediate adoption, however, of any
available provisional measures, thnugh it may be short of what is
desirable, can scarcely fail to be of advantage for the interval.

We have received much testimony, that the inspeetion of the
dwellings of the labouring classes during the former prevalence
of cholera, and the means of cleansing which were then afforded,
were attended with great benefit ; and these representations have
been accompanied by expressions of regret, that such inspections
and exertions should have ceased as soon as the epidemic had
passed away,

The report of the medical inspectors as to the extent and nature
of the accommodation for destitute cholera patients available in
the Union hospitals, shows that it is far less than we had reason
to expect in those establishments ; and the special accommodation

et to be looked for, greater; in providing which, the District
%nmds of Health might lend important aid.
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The Districc Committees already formed, suggested by the
pastoral letter of the Bishop of London, are hkel:,r, in the present
state of sickness and suffering in the depressed districts, to be
attended wtth highly beneficial results ; but the members of these
Committees, earnest to accomplish their benevolent objects, apply
for the needful counsel and direction ; for authority to take imme-
diate measures, and to defray necessary expenses.

We therefore feel it to be our duty to express a decided opinion,
that the present state of the health ofthe country renders it desirable
that the powers vested in the Privy Council by the Cholera Pre-
vention Act be revived and put into eperation; and that local
Boards of Health be constituted, and authorised to carry into
effect all practicable measures of external and internal cleansin
to promote the more effectual execution of the law in respeet to the
removal of nuisances dangerous to health, and to diffuse informa-
tion among the people as to the importance, should cholera return,
of paying immediate attention to the premonitory diarrhecea, as to
the proper medicine and the right mode of living to check this the
first stage of the disease, and as to the food, drink, and clothing,
calculated to put and keep the system in the best health and
strength. These measures would be desirable, even if there were
no grﬂundw to apprehend the return of cholera: the prevalent
epidemics having for some months past produced, and still con-
tinuing to pmduce a rate of mortality, such as has never before, or
at least never in recent times, and so far as we have any record, been
e.prnenced in the metropolis ; but the steady advance of cholera
in Europe, the rise and extr aﬂldlﬂ"ﬂ} spread of diarrheea since the
date of our IFirst Report, and the unexampled prevalence and
mortality of fever, of the same type as that which preceded the
first outbreak of cholera, appear to us to be decisive reasons why
this measure of precaution and prevention should be no longer

delayed.

In reference 1o measures of alleviation and prevention, we have
received evidence as to the effects of solutions of the chloride
of zine, of the nitrate of lead, and other substances, intended to
decompose noxious gases, The evidence on this subject will be
found to be of scientific interest, though it is to some extent con-
flicting, and the conclusions undetermined. Dr. Lyon Playfair,
Professor Graham, Professor Hoffman, and Mr. Cooper, concur
in attributing disinfectant properties to chlorine and certain acid
gases, in the case of typhoid fevers, but not in cholera; but they
deny to nitrate of lead and other so-called disinfectant salts or
any similar substances, the possession of qualities to effect more
than to deodorize decomposing animal or vegetable substances.
Dr. Lyon Playfair affirms, with respect to chlorine, that he lms
had abundant proofs of its power of diminishing and mltlgatmg in-
fection m thE case of typhoid fever: it destroys a.ll decaying emana-
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tions. Dr. Leeson and Mr. Grainger, on the other hand, consider
that the disinfectant salts have more powerful and more valuable
properties for decomposing the noxious gases. One of our
colleagues also has used the nitrate of leadt extensively in the
London Fever Hospital, during the late extraordinary prevalence of
fever, and from his observation of its effects, he is of opinion that
it has apparently assisted in maintaining the purity of the air;
so that, as compared with recent years, the convalescence of the
patients has advanced more steadily and with fewer relapses; there
has been less sickness among the nurses and the official residents ;
and erysipelas, a disease which is very apt to spread through a
hospital when the air is impure, and which, therefore, affords a
good test of its comparative purity, has not extended in a single
mstance, though several patients have been admitted with this
malady upon them. Mr. Sankey, the resident medical officer of
the hospital is also of opinion that the use of this fluid has eon-
tributed to the maintenance of the purity of the air of the wards.
Dr. Leeson, who adopts the same views, and believes that the
nitrate of lead affords an auxiliary not to be neglected, though
in common with every one who is competent to form an opinion
on the subject, he thinks its use should not diminish the strictest
attention to ventilation and cleanliness, was asked :—

“ Practically, if you, pro tanfo, diminish the impurity of the air, or
increase its purity, which are convertible terms, by suppressing the
smell in a flUE-Pi.tﬂL ought you not to see the effect of that in the
increased rate of convalescence of the inmates, or in some other way,
distinetly marked upon the patients? I think we do so, Our present
practice, contrary to that of former years, is to place our typhoid cases
indiscriminately among the other patients, and we then depend upon
good ventilation for the protection of the other patients.  We introduce
so much pure air into the wards that we largely dilute, and thus pass
off those noxious exhalations, whatever they may be, which, in the
close-crowded chamber, would, no doubt, have been the oceasion of
spreading the disease. We found that when we concentrated the
patients in one ward, the air was rendered so impure that it spread the
disease, and that it was more fatal than when we disseminated the cases
among the other patients. Now, we very seldom find it spread ; and
our mortality, as compared with former years, is very much di-
minished. ;

“ That is by dilution with the external or with purer air ?—Exactly,
and by increased ventilation, constantly removing the vitiated atino-
sphere. :

“ And increased ventilation alone ?>—Yes.

“ Would you say that, by increased ventilation, you put an end to the
smell by extending the dilution by pure air >—In a great measure,

“ And you trust tothat alone ?—I believe myself that is the most ef-
fectual method that can be adopted.

“* If you could not have ventilation, do you believe that if you intro-
duced some so called disinfectant substance which your medical and
chemical knowledge has placed within yourreach, youwould produce the

D
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same effect asis now produced by fresh air ?—We should not produce
the same effect but only purify theair to a certain extent ; because I have
already stated my belief, that what vitiates the atmosphere is not one sas
only, but a combination of several gases. I think itis difficult at the pre-
sent moment to say what may be due to particular gases, and what may
be the result of all the gases which are the products of putrefaction ; but
to the extent that you remove any of those deleterious gases, for instance,
in the removal of sulphuretted hydrogen and hydro-sulphate of am-
monia, you would remove two of the most deleterious gases, and in my
opinion, to that extent you would decidedly purify the air, and com-
pensate in some measure for the deficiency of ventilation.

“ Have you made the experiment of using nitrate of lead, or any
other substance, for that purpose ; and marked the consequence on the
health of the patients, as improvine them to the extent to which you
succeeded in subduing the sulphuretted hydrogen ?—We have such
excellent ventilation in vur hospital (St. Thomas’s), and we have paid so
much attention to the ventilation, that we have not thought it neces-
sary to have recourse to any of those disinfectant fluids; therefore,
I cannot speak to that.”

As to nitrate of lead, the result of Dr. Leeson’s experiments
was that it decomposed sulphuretted hydrogen gas, but had no
effect on phosphoretted hydrogen gas, which is admitted to be
injurious to health.

The following questions were put to Mr. Grainger:—

“ But even if these substances were ten times more efficacious than
you have any experience of, you would not, on that account, be less
serupulous in removing all filth and exerementitious matters as quickly
and completely as possible ?—Certainly not. It is most important
that every kind of filth, and every description of decomposing matter
should be removed, because as decomposition is continually going on,
unless the decomposing agents which are to check it are continually
applied, there will be the same mischief continually renewed.

“You say that you would remove from the neighbourhood of dwellings
all decomposing substances. Now, destroying smell as you do by
this agent, according to your reasoning you destroy the poisonous
eas. Then why should you remove all decomposing substances P—I
think there appear to be various obvious reasons :—First of all, the
difficulty of insuring the immediate application of the correcting agent.
Secondly, that if the decomposing matter is in any considerable bu]k
unless care is taken on the part of the person who applies the liquid,
and that he applies a sufficient quantity, the remaining portion of
matter not affected by the liquid will still undergo decomposition.

“ But where the bulk of the fieces is not very considerable, if care is
taken by the use of the liquid to extinguish the smell, why should the
fieces be removed in a hospital for instance >—In answer to that, I
should first of all repeat what I have already said. And secondly,
that in the report upon M. Ledoyen’s fluid it is not stated that every
smell, or that every gas connected with feculent and decomposing matter,
is removed. And until we know what is the efficient cause of fever, no
pathologist can undertake to say, but that certain gases that still remain,
or certain subtle matters which remain, may, although perfectly ino-




Late increase of Mortality surpasses Cholera in 1832. 35

dorous and although inappreciable by the senses, be either the efficient
cause of fever or a cause of its spreading.”

These answers appear to us to indicate correctly the present
state of practical information with relation to these fluids. Be-
sides their known uses in hospitals, for external applications, as
goulard for example, some of them have been used with decided
advantage for deodorizing, and rendering the feculent matter of cess-
pools inoffensive at the time of its removal.

We have directed our attention to the circumstances connected with
the late extraordinary increase of mortality among all classes of the
population, but particularly among the poor residing in the more
unhealthy districts. The country in general, and the metropolis in
particular, have been visited by two epidemics which have rendered
the mortality of the last quarter of the year 1847, higher than that
of any quarter of any year since the new system of registration
commenced. Typhus fever, which began to prevail epi&’emically
in April, successively increased in the summer and autumnal
months, and during several weeks produced four-fold its ordinary
mortality ; and its ravages still continue with little abatement.
Towards the latter end of November influenza broke out, and spread
suddenly to such an extent, that it is estimated that within five or
six weeks, it attacked in London no less than 500,000 out of
2,100,000 persons. Altogether the excess of mortality in 1847 over
the mortality of 1845, is 49,000; and in the metropolis there were
within 11 weeks, 6145 deaths above the ordinary number: an ex-
cess greater than the entire mortality produced by cholera in the 21
weeks during which it prevailed in the year 1832.

From returns whieh enable us to ascertain the cnmparativu
degree in which the several districts have suffered from the visita-
tion of disease, we find that the cholera districts, the typhus dis-
triets, and the influenza districts are the same, and that the local
conditions which favour the spread and increase the intensity of
these and all kindred maladies are everywhere similar. The
proof of this is found in the fact, that in the distriets in which we
have already shown that cholera principally prevailed, and from
which typhus is rarely if ever absent, influenza was twiee, and in
some instances four times as fatal, as in the more salubrious parts
of London.

We have already shown the influence of humidity and fog in
favouring the transmission and spread of cholera. From a careful
comparison of the facts connected with the prevalence and intensity
of influenza, it appears that there is the like connexion between
this disease and similar atmospheric conditions, and the considera-
tion of those conditions assumes greater interest when it is borne
in mind, that, from remote ages, influenza has preceded and
accompanied the great and mortal epidemics which have devastated
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this country at distant periods. There is reason to believe that it
preceded the plague of the Black Death in the fourteenth century ;
it is certain that it preceded the Great Plague of London; for
Sydenham states, “ that it committed great slaughter at the end
of March, 1665 ;" the winter having been exceedingly cold, with
a dry frost, which lasted till spring, when a sudden thaw took place
in March, probably with the evolution of much moisture. It fol-
lowed the epidemic typhus of London in 1803, and preceded it in
1837. It preceded the breaking out of cholera in the Polish
armies in 1831 ; it was epidemic in London from May till July in
1831, under very hot and damp weather, cholera breaking out in
Sunderland in October ; and it accompanied cholera, raging with
considerable violence through the following year.

The result of our investigations is in accordance with that pre-
sented by the history of epidemic influenza, wherever an authentic
account of its progress has been recorded, namely, that its spread
is intimately connected with an unusual degree of humidity, com-
bined with sudden and great alternations of temperature.

The historical accounts of influenza uniformly agree with
recent observations in connecting it with an unusual prevalence of
moisture and fog :—

¢« Short says, that thick “ill-smelling fogs preceded some days
the epidemic catarrh of 1567." In reference to that of 1580, it is
stated that ¢ after a long continuance of hot moist weather, attended
with southerly winds, at the rising of the dog-star came a cold, dry,
north wind; and from the middle of August to the end of Sep-
tember raged the malignant epidemic catarrh.’” ¢ Sydenham
attests, ¢ hat the epidemie catarrh of autumn 1675, immediately
succeeded cold and moist weather, which suddenly followed an
unusually warm summer.”” < De Jussieu says, that ¢ the influ-
enza of spring 1733, appeared in France immediately after offen-
sive fogs, more dense than the darkness of Egypt.”” ¢ Huxham
remarks generally that‘the cause of epidemic catarrh seems to
depend on a thick, moist, cold air.’” ¢ Dr. Hamilton tells us,
with regard to the influenza of spring 1782, that ¢ from the first
of January till the end of May, throughout most places in the
kingdom, the weather was uncommonly unfavourable, and the latter
month was remarkable in all the meteorological annals of Europe for
its unusual degree of cold and humidity, with a gloomy and uncom-
monly disturbed state of the atmosphere.”” ¢ The influenza of
spring 1803, was supposed to be owing to a cold and humid
autumn succeeding a dry and hot summer.” With regard to the
weather that preceded and accompanied the influenza of 1831,
““ an intelligent captain of a regular trader in the English channel
declared, that for thirty years past he had no recollection of such
a long continuance of a thick and foggy atmosphere, as he has
had occasion to observe within the last eighteen months, between
this country and the south of Ireland. He went so far as to
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state, that he had scarcely made one clear passage to Liverpool
and back again during this whole period.”

On 1eteumg to the neek’w returns of the mortality in the me-
tropolis for the months of November and December, we find that
the first great increase of deaths from influenza and diseases of
the respiratory organs, occurred in the week beginning with the
21st of November ; the total number for that week being 670,
while the number for the week preceding was 297. It appears
further, from the improved meteorological registers, which the
Registrar-General has presented, in connection with the mortality
returns, that on the second day before the commencement of the
fatal week, namely, on Friday, the 19th of November, the average
temperature was 23° below w hat it had been four days before, a
difference nearly as great as that between the mean temperat ure of
winter and summer. On Saturday the 20th, the thermometer
was still very low, and there was a dense fog the wholeday; and
from this time tothe end of the month, although the temperature
rose considerably, the air continued to be charged with an excess of
moisture, in the shape of thick heavy mists, with very frequent
falls of rain. Itis therefore probable that the sudden fall of
temperature and the extreme humidity of the atmosphere, were
intimately connected with the extraordinary mortality of the period.

From returns that have been received from the Metropolitan
Police Foree, which state the number of seizures among the men
employed in the force, for each day from the lst of November to
the 18th of December, it appears in like manner, that the period
of greatest severity occurred between the 18th of November and the
4th of December. During the first 17 days of November, on an
average, 12 were taken ill each day. On the 17 days following
(Nov. 18th to Dec. 4th) 598 were seized, which make a dail
average of 35. For the 14 days aucr:e,edmfr the daily average
was 17. In the course of the middle permd (Nov. 18th to Deec.
4th), every eighth man on the force was laid up. It does not ap-
pear that there was an extraordinary degree of malignity on
any one day, or that the epidemic had the character of an instan-
taneous shock, for while the average of the 17 days of extreme
severity, was 33, the greatest number on any one day was 48, this
number happenmg tm[:e, namely, on the 25th and on the 30th of
November; butalthough these two days would seem to have been
very oppressive from the moist condition of the atmosphere, they
were not, in any notable respect, the worst days of the period.

It thus appears that the sudden diminution of the tem-
perature, with the incessant evolution of mist, was the chief
antecedent of the epidemic; but that the effect was aggravated,
by the humidity that oppressed the atmosphere for a fortnight
afterwards, many who escaped unhurt from the first blow fallin
under the continued pressure, especially such as were not strong,
or were subject to more than ordinary exposure to the naked air,
or had to encounter it under a state of accidental depression.
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The conclusion that the extraordinary prevalence of influenza is
closely connected with a sndden change of temperature combined
with an excess of moisture, is strikingly confirmed by the
experience of Edinburgh and Leith. Dr, Stark, in his Report on
the Mortality of Edinburgh and Leith during September, October,
and November, 1847, writes as follows : -

¢ Influenza suddenly made its appearance on the 18th of November,
and within a fortnight, attacked more than half of the population. It
is important to note that this disease suddenly attacked great masses of
the population twice during the course of November; first, on the
18th, and again on the 28th day of the month. In both these cases,
the influenza appeared during keen frost, and an excessively damp
thick fog, which came on rather suddenly, after a few days of very mild
weather.”

Here the sudden and severe cooling of warm air, full of
moisture, threw out a large quantity of invisible vapour into
palpable fog ; and the cold and fog combined struck the popu-
lation with a blow that took almost instant effect. On the
18th the thermometer fell from 51° to 26°, which would
probably convert into fog more than half of the whole vapour of
the atmosphere. Air so loaded could not long be breathed
with impunity by any human being.

Dr. Stark remarks also that the more sheltered situations
suffered less than such as were high and exposed.,

The general characteristics of the places where the inhabitants
appear to have suffered least from the epidemic, are dryness,
warmth, and shelter from the humid atmosphere. Thus we
are informed, that in the model lodging-house, Glass-house Yard,
where a comfortable temperature and a good ventilation are kept
up, there were very few cases indeed. Mr. Bowie, the surgeon
says—

“ Whilst influenza was stated to me to be prevalent in almost every
family, and in almost every house in Glass-house Yard, in the model
lodging-house itself, where a comfortable temperature, as well as
ventilation, is kept up, we had very few cases indeed. The compara-
tive freedom from influenza was quite as great as the comparative
freedom from typhus, which I have before mentioned.”

So the better regulated prisons have, as we are informed, been
characterised by marked exemptions. In the Westminster House
of Correction, which is in a sheltered situation, and kept at a
moderate temperature, only six prisoners out of 700 were affected
by the influenza. Mr, Lavies, the medical attendant, attributes
the exemption ““ very much to the excellent drainage, the very
great cleanliness, and the thorough ventilation of the building.
He also considers that the liberal diet,* which he conceives is
required to keep up the stamina of persons exposed to the
depressing influences which operate on prisoners, has had a
beneficial operation.”

e — L

* The cost of this diet it appears, averages 3s. 2d. per head, per week,
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In the Pentonville Model Prison, which has a higher exposure,
one in every six of the prisoners were attacked ; whilst of the
warders and other attendants of the prison, who "’I'.I"L a stronger
and less susceptible class, but who, after performing their services
in the prison during the ci-r_l; Sltep outside the walls in common
habitations, and are otherwise more exposed to the weather, the
number attacked was one in two and a half.

In none of the prisons of the metropolis has a single death
occurred from influenza; a cireumstance of itself proving that the
attacks among the pusnners have been less severe than amongst
the general population.

On comparing the mortality from influenza in an aggregate of
ﬂraullv districts within a few miles of London with the mortality
in an {‘qll'll amount of population in the clay districts of the
suburbs, it is found that the proportion of the former to the latter
is as 19 to 47, or nearly as 1 to 3.

The mean age of death amongst the different classes during
the period of excessive mortality, accorded with what is known
of the different degrees of exposure to the noxious influences. The
mean age of young and old in the labouring class that died w1il]1n
the week emlmg 4th December was—males 20, females 30 ;
master tradesmen—males 32, females 39 ; of gentry —males JD,
females 52. For the week following, the average ages were,
labourers—males 24, females 26 ; master tradesmen—males 34,
females 39 ; gentry and professional classes—males 55, females 56.

The results of the examination of the comparative mortality
between distriet and distriet, are n accordance with the conclusions
deducible from the other evidence examined,

Looking at the increase of deaths in the five great divisions of
the metropolis, which took place in the six weeks following the
20th of November, over the rate of mortality of the week
November 13th to 20th, we find that, in proportion to the po-
pulation, the north distriets, including Marylebone, St. Paneras,
Islington, Hackney, and Hampstmd suffered most of all ; that the
south distriets were nearly as much affected as the north : that 13, St
Saviour, St. Olave, Bermondsey, St. George Southwark, Newing-
ton, Lambeth, Wandsworth and Clapham, Camberwell, Rother-
hxlhe Greenwich, Lewisham. Next to these, and considerabl
more exempt, were the east distriets of Shoreditch, Bethnal Green,
Whitechapel, St. George in the East, Stepney, PﬂpIar Still less
was the increase of mnrtahty in the erowded central distriets ; and it
was least of all, and comparativ cij, very small in the western dlE‘-f.l‘H:tS.
Calling this last increase 1, the inerease in the central distriets was
rather more than 2, in the east districts about 3, and in the north
and south districts about 4. 'With regard to deaths from influenza
in particular, the divisions stand in nearly the same order; but
the differences between them are much smaller. The west has
fewest deaths, and the east, central, south, and ]101'1‘.[! divisions fol-
low in succession.
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Now if we consider that the ordinary rate of mortality in
the north distriets is but little above the ordinary rate of the
west distriets, it is a very remarkable faet, that on the visitation of
the influenza the inerease in the north should be four times the
increase in the west. It is also deserving of consideration why the
densest part of the town should be much less severely visited than
three of the suburban distriets.

The marked prevalence of the epidemic t} phus in the suburban
districts, which we have already had occasion to notice, as well as
of influenza, and the .lppheatmns that we had received {rom the
inhabitants of several of them, called our attention to the circum-
stances immediately :1ﬁ':=t..tmg the condition of these districts,

We find, upon such investigations as we have been enabled to
make, that not only their condition, but the condition of the
interior of the metropolis itself, is powerfully acted on and de-
pressed by the state of the extensive marshes and ill-drained land
in their immediate vicinity. These influences have long been
observed by medical practitioners in the suburban distriets. Thus
Mr. Bowie, whose range of practice has included Poplar and the
distriets to the east of London, considers the parts of Essex adjoin-
ing London, to be healthy insummer; but during winter, the most
unlm'tlthv of : any places he knows any where near the metmpc-l:
After a rainy period, and during the drying up of the stagnant
moisture of the marshes, marsh fever, scarlet fever, and othe
analogous diseases prevail. The 1mi¢rhhﬂurhcﬂd uﬁ‘.’anstead itbelf
a clean village, inhabited by highly nm]wcm’ble inhabitants, 1s uni-
formly UIII]-E.‘dhh} in the end of autumn, and in the spring. The
overflow of the river Roden, which happens to some extent
every year after the snow of winter, and after heavy rains in sum-
mer, always causes, on the subsidence of the water, an outbreak or
an aggravation of marsh diseases. The agricultural labourers of
Essex ave rarely free from rheumatism. Influenza prevailed ex-
tensively there, and does so every year about the same season.
On the occurrence of an east wind, there is alw ays an increase of
catarrhal and febrile diseases in Lundcn which Mr, Bowie aftri-
butés, in a great measure, to the wet and miasma from these
marshes. Whenever any disease breaks out towards Dagenham,
Waunstead, or the marshy districts, the same disease s sure to
occur in the lower parts of London, near the river. The marsh
fever is not unfrequent in the squares of Somers’-town, and in the
neighbourhood of Tavistock-square, and other places in the hol-
low of the northern districet, which affords free access to the dele-
terious marsh winds, The eastern side of Blackheath 1s so in-
variably afflicted with these winds, that Mr. Bowie cautioned a
family against iaking up their residence there; and the conse-
quence of their disregarding his advice was repeated attacks of the
marsh illness, which at last compelled them to remove to the
other side of the hill, where their health became much better.
The result of many years’ experience has led Mr. Bowie to form
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a decided opinion, that the drainage of the marshes to the east of
London is, next to the improvement of the sewerage, the most im-
portant measure for the improvement of the sanitary condition ot
the metropolis.

‘We have been informed that a north wind blowing over the
Essex marshes, often produces aguish attacks on the other side
of the river. At Greenwich, fogs are reported to be frequent; east
winds bring them from the marshes farther down the river, and
west or south-west winds bring them from the marsh lands
towards Lewisham. At one time ague prevailed in the neighbour-
hood of the town; not on the marshes and lowlands themselves,
but along the brow of the rising grounds above the town.

As happens elsewhere, the inhabitants of these suburban dis-
tricts appear to suffer more from the vapours of the marshes than
the inhabitants of the marsh land itself. The population, dwell-
ing in houses situated between a marsh and a rising ground, are
always exposed to a large quantity of fog, when the wind from
the marsh blows over them, the obstruction of the high ground
serving to retain the vapours, or t{:-_rrml-'.u them aceumulate over one
place.

Throughout the urban districts there is a large amount of de-
composition constantly going on, from the action of the air on the
filth and impure remains that are allowed to accumulate ; and the
presence of warmth and moisture promotes the decomposition.
An accession of moisture to aid the process visibly arises both
from the defective drainage of the town itself, and from the
suburban marshes. Moreover, the diseases engendered by de-
composition, or produced from other causes, are aggravated b
excessive humidity, This effect has been experienced during the
period of epidemic influenza. The increase of mortality from the
two great classes of diseases, termed zymotic and respiratory, the first
including typhus, scarlatina, measles, diarrheea, remittent fever,
ague, influenza, &e., and the seccond, comprising pneumonia,
bronchitis, consumption, &c., over the average of the five winters
preceding, was as follows :(—

IncrEASE on Two GreEaT Crasses of Diseasg, during Eleven Weeks, or from
Nov. 20th to Feb. 5th.
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We have no direct means of deciding how far the defective
drainage of the site of the metropolis may have contributed to these
results ; but, judging from the comparative lightness of the attacks
in better districts, where the drainage is apparently good, though
not superior to what we believe it might everywhere be made,
we can have no doubt that the mortality of the late visitation, as
well as that of ordinary seasons, could have been very much reduced,
and that it may for the future be reduced, by proper external and
internal drainage.

Complaints have been made of the stagnant waters within the me-
tropolis in the shape of canals and ornamental waters ; and to these
are traced a considerable proportion of the mists that diffuse them-
selves at nightfall and in the mornings. It is a matter for serious
consideration whether some form of railway conveyance ought not
to be substituted for the canals, and whether the ornamental and
other ponds ought not to be filled up, or means taken to quicken
their flow, Within a town any water-surface is objectionable, and
stagnant water intﬂriﬂhl“_l,? attracts and gives forth foreign sub-
stances of an injurious kind.

The police, who perambulate the metropolitan districts at all
hours, testify, that where the drainage has been improved or ex-
tended, a diminution of mists and fngs has been perceived; and
that the higher grounds and sites, from which water most speedily
flows off, are the places where the evening and morning mists are
lichtest and of shorfest continuance.

It is reported by competent observers, that in the district
near Tottenham, as well as in other parts of the country, the
drainage, imperfect as it is, that has already taken place has
sensibly improved the climature ; there is less cold, less fog, and
less ague and rheumatism, in the parts where the improvement
has taken place, Formerly the cold morning fogs in the spring
and autumn ranged from eight to ten feet high near Tﬂttcuham
where the drains have been opened by rh-;mmncr scouring, and
deepening, they are not half the former height. Ttis repor ted to us
that agues and remittent fevers in Gravesend and the vicinilyhme
been ﬂrmt]y reduced, after the Lllamdge althmlgh very imperfect,
which has been a-::c-::mplnihud in the town and neighbourhood. It has
been remarked in travelling from one end of Enghnd to the other
during the last forty years, that fogs diminish in number and in
height in proportion to the drainage. The drainage which has
been carried on in some parts of Lincolnshire, has reduced the
fogs to full one-tenth of what they were forty years ago. The
diminution of these morning colds and fogs have a very beneficial
effect on the alacrity and industrial habits, as well as the health of
the population. Fever and other diseases from the decomposing
refuse lelt to accumulate amongst the more populous distriets, now
take the place of rheumatism and the intermittent fevers that
were formerly prevalent. It is stated to us that some years
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back, a great portion of the parishes of the Eastry Union was
under water from the end of autumn to the early part of the
following spring: then agues and fevers of all characters pre-
vailed to a very great extent. Although the malaria may not pro-
duce diseases of any decided character, yet, during a wet spring or
autumn, there are always cases of inflammation of the lungs, of
_bowel complaints and of rheumatism, both in their acute and
chronic forms.

It appears from the Statistical Account of Scotland, that the
effects of drainage in the Scotch counties have been very bene-
ficial to the health of the population ; the following notices, taken
as a few, out of many examples, will serve to show the changes
that have been produced.

“ Kincardine : Fordoun—so * much drainage that now no swamp ;
formerly agues common, now quite unknown.” Angus: Carmylic
——* health improved from draining.” Kinross: Kinross—‘agues

revalent sixty years ago in consequence of marshes, now never
met with. Oswell—* ague prevailed formerly, but not since the
land was drained.” Perth : Methven—- the north much improved
by draining.” Redgorton—* healthy ; no prevailing disease ;ague
was frequent formerly, but not since the land has been drained
and planted.” Moneydie—* healthy; an immense improvement
by draining.” Abernyte—* since the land was drained, serofula
rare and ague unknown,” Monsie—* healthy ; a good deal of land
reclaimed.” Auchterarder—* much draining, and waste land re-
claimed ; elimate good.” Muckhari—* great improvement in agri-
culture ; ague formerly prevalent, not so now.” And similar
statements are made from the rural distriets in all parts of the
country.”

A land covered with stagnant water, cannot be dried up by the
sun of an ordinary winter’s day ; still less can the ground be so
far heated asto put in motion the upward current of air that consti-
tutes the ventilation of the soil, and carries off watery and other
vapours. What would be a dry and pleasant day, with six or
seven hours of upward ventilation on a well-drained soil, is a day
of stagnant mist over a watery surface.

We have directed examinations to be made, as to the condition
of the suburban districts of the metropolis, and as to the means
of their amendment, by engineers and land-surveyors, practically
conversant with the improved modes of land-drainage; and in
presenting the results of these examinations, we are anxious that
they should be considered in connection with the fact already
stated, that during the worst period of influenza, the increase of
mortality in the north and south districts, was four times the in-
crease in the west districts,

It appears that in the northern suburb, and especially between
Primrose Hill, Hampstead, Highgate, and Holloway, there is a
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areat amount of low lying, wet, clay land, the drainage of which is
quite practicable, and which if effected, would render the atmo-
sphere much drier and more wholesome. Also throughout the
wholeextent from Hampstead to Homerton there is observable a want
of attention to ditches, by-lanes, and water courses; the water in these
being kept in a state nf'-t"lﬂlmlmn till carried oft mtoﬂm atmgqphere

The greater part of tlm 11ncl im the western suburb, or in and.
between the neighbourhoods of Chelsea, Fulham, Hdmmerumllh,
and Kensington, is occupied as market- gardtn grmlnd and well
cultivated and comparatively free from fogs. It is stated that
there are seldom any thick fogs so far up he river as Fulham.
But there are still some localities that might be much improved
by a better drainage. We are ml-:::rmed that on a number of
fields about Shepherds Bush, and between that and Hammer-
smith, the earth has been removed to the depth of from four to six
feet for brickmaking, and the ground being left in a rough and
undrained state, it has become a swamp; several acres of it are
covered with reeds and flags, which are allowed to rot where they
grow ; and a portion, amounting to about 70 aecres, has been eon-
verted into willow beds of about 12 or 15 feet width, with trenches
between them of three or four feet, filled with water. Along the
south side of the Uxbridge road, and also along the West London
railway, the process of forming swamps by excavating for brick-
clay is still going on; and no means are taken to prevent these
swamps from being a nuisance to the neighbourhood. It is stated

that ague frequently occurs, and that rheumatic complaints are
very prevaleéntamong the inhabitantsin these places. “On the road
sides between Shephenl s Bush and Hammersmith, a considerable
number of houses have lately been built, and some are in course
of building ; but no proper sewage is provided for any of them.”
The common ditch, which is the only sewer there is, is said to be
so shallow that the drains from the houses cannot be made more
than a foot below the level of the ground. We are also informed,
that on the north side of the Uxbridge road, near the Old Oak
farm, there are 20 houses and cottages, whose sewage is collected
into a shallow diteh, which isin a most offensive state. The market
gardeners in the neighbourhood complain of these shallow sewage
ditches, as obstructing the drainage of their lands.

The suburban districts on the Surrey side, correspond in cha-
racter with the northern, rather than with the western suburb.
Battersea is a flat, low, wet distriet. The surface drainage is in
a very neglected and defective state. The ditches by the roadside
are filled with impure water, and are made a receptacle for refuse
and rubbish of all =orts. It appears that on the Battersea fields
there are anumber of old brick clay pits, and a multitude of ponds
and ditches, and something like the course of a brook, all filled with
stagnant water and offensive to the smell, Onsome of the lower ]3 ng
parts of these fields near the course of the brook, the ground 1s of
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the character of a marsh or bog. On the south of Battersea, there
is a flat, low, and very wet piece of land, known by the name of
Latchmore, through which a sluggish water-course stagnates. The
water in it is nearly level with a great part of the surface of the
land, which is all exceedingly wet. 'This land is let in allotments
to the poor of Battersea parish, and we are informed that influenza
was very prevalent among this class of occupiers. ““I'he water-
course may be traced through the marsh to near Lambeth, stag-
nating and emitting offensive effluvia; the land along its whole
length is flat, wet, and unwholesome. The workmen in this district
suffer very severely from rheumatism. From South-ville towards
Camberwell, the Tand, from its lying I||cthr, and having a subsoil
of sandy gmn,l needs little draining ; but the lanes and by-roads
are in very bad order; and in various places sewage water runs
into the ditehes, and r-edur:as them to a very filthy state.” South
of Camberwell, and from the rising grounds about Herne Hill and
Champion Hill, commences the plastw clay surcharged with
water. Tnuaul-, Forest Hill the soil is cold and wet ; water runs
in streams from every field. South of these hills, or about Syden-
ham, and from thence down the valley of the river by Lewisham,
the land is ol an excellent quality, but all more or less charged
with water. Some of the back streets of Lewisham were found
exceedingly wet and dirty ; and the inmates of the houses bore,
in their saﬁnw shrunken countenances, witness to the unwholesome
state of the place.

With regard to the Plumsted marshes we are informed, that to
a very great extent, they are so wef, that anequal pool of stagnant
water could not afford a greater amount of evaporation. Although
possessing in the soil all the elements of fertility, the fields
produce only a coarse pasture grass, abundant in quantity, but
insipid and defective in nutritious qualities, when compared with
the grasses on drier land. It is observed that the wetter parts of
these marshes and the lines of ditches are covered with thick l'otr:.,
while the dryer portions are almost free of mist; and that the air
when so charged, has a chilly feeling, and a languid and depress-
ing odour, Aguc and influenza h.Jm, been unusually prevalent
there during this winter; and the pallid aspect of the people,
proves the unhealthy nature of the locality. There isno obstacle
to the drainage of these marshes ; and with the ditches filled up,
and hedges suhstltutcd instead, and with a complete underground
drainage, the unwholesome fogs would give place to dry air; and
the pestilential fields might be converted by cultivation into the
cardens of the metropolis.

On the Isle of Dogs, the soil is exceedingly rich, and the
pasture luxuriant, v.he.u the ground is dry enaugh to ].et it grow,
But the ditehes are IE])TH:&.LntEd to be in a most wretchedly

neglected state, < with the water dammed up in them, full of weeds
and filth, stagnant, and stinking abominably ;” being in a much

4
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more offensive state than the open sewers that receive the sewage
from the buildings and factories. Some of the lower parts of the
grounds “have the appearance of peat moss; which, however, is
not peat, but a mass of decayed grasses, 1eed~= rushes, and other
vegetable matter, almest resembling a dung heap. The margins
of many of the ditches are without grass, and trampled like a road
by the horses and cattle, impelled by thirst, yet \uath to drink,
traversing the sides of the ditch in search of purer water.” The
isle is exiremely cold in winter, and experiences strongly the want
of shelter. In summer, it is said to be offensively hot and close,
owing to the whole sur face of the land being a mass of i]bﬂd}fed
matter, and constantly in a moist state. If made sufficiently dry,
1t mzn‘ht become a piece of very profitable market- grmm{l and
'.v-:mlcl require no manure for many years. A portion of 1t, that
happened to be cut off by the East India Dock, was brought
under cultivation, and 1s now rented at 10/. an acre; whereas the
best of the land in pasture returns only 4/. 10s. an acrc-. But as
it at present stands, its value, even as grazing ground, has been
diminishing ; what formerly let at 51, i1s now let at only 4/, an
acre. It i1s reported to us, that by drainage and cultivation, the
whole might be made equal in value to the portion already taken
in, and would yield employment to nearly 1000 labourers,

It is calculated that the Essex and adjoining marshes contain
about 3,500 acres, or upwards of five square miles, of undrained
land in a constant state of unwholesome evaporation, and upwards
of 200 acres of ditches, many of them exceedingly offensive from
being aggravated by the addition of sewage-water. The follow-
ing is an abstract of a statement made to us on this head :—

“The marsh land along the River Lea from Stratford to the
Thames is of an excellent quality for market garden ground ; both it
and about half of the Plaistow Level, comprising together, about 1600
acrves, micht be more than doubled in value by drainage: and as
carden ground, twenty persons might be employed on it, for one
employed at present. About 800 acres of the Plaistow Level, and the
whole of East Ham Level, which contains about 1700 acres, might by
drainage, be very much improved for pasture, and rendered fit for
cultivation. As pasture land, the value would be increased at least
1. an acre; for although a less weight of grass would be produced,
the quality would be greatly improved, and it would yield a larger
amount of hay. The grass of the marshes is of a rich suceulent cha-
racter ; and cattle brought to feed vpon it are rendered feverish for a
month or two at first, and if in a sickly state they die. Butchers will
not purchase sheep or cattle that have been only a short time on the
marsh pastures ; and hence these cannot be made available, as they
might be, in feeding up for the shambles, animals brought from a
distance half-fed, or two-thirds fat. The same remarks are applicable
to the Hackney Marshes. The Tottenham Marshes, having a gravelly
subsoil, need little drainage other than a free outlet to the surface water ;
which is prevented by the mills aud canal locks that obstruct the river.’*
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By the thorough drainage of all these marshes, not only would
the metropolis be saved from a vast amount of noxious vapours,
but an additional value of many thousands of pounds annually
would be eonferred on the land in those distriets.
~ We have received evidence fo prove that the drainage of land
has a sensible effect in raising the temperature of a district. Such
increase has been proved, by comparisons made with appropriate
instruments, to amount, on some occasions, to six degrees of the
thermometer; and it is made manifest to the feelings of the inha-
bitants by the comparative absence of the evening chills that are
experienced in ill-draimed localities.

The field and road ditches, existing muywher over the
suburbs, have heon a subject of apeudl investigation by the
Uﬂmml&amn. We have received regarding them such reports
as the following, wh.Lh is drawn up by Mr. George Donaldson,
an experienced agricullural surveyor, who was requested by us
to examine various portions of the suburban lands.

“ The marsh land east of Greenwich is divided into fields by ditches
filled with water let in from the river by small sluices under the care
of the wall-reeve. These ditches are on an average 9 or 10 feet in
width, and about 3 feet deep of water. They answer the purpose of
fences, as well as watering places for cattle, and serve in some degree
for drainace.

“ Some of the workmen upon the marsh attending to cattle, &e.,
stated that in some states of the weather, where the ditches are not
kept well scoured, they smell very much, or in their own words, ¢ stink
terribly,” when the water is low. The smell arizes from the rotten
weeds about the sides of the ditch. They stated that at this season
there is little or no smell from the ditches, but to me it was quite
perceplible at the time I was speaking to them, although they seemed
unconscious of it.

*“ These ditches are a bad substitute for fences. Neat hedges would
take much less land, and they would give shelter, which is much
wanted. For the purpose of providing water for cattle, not one-fourth
of these ditches are necessary. The drainage could be much better
effected in a different manner.”

Similar accounts are given in respect to portions of other
suburban districts,

It must be recollected also, that the occupiers of the new sub-
urban dwellings have often no other means of drainage than the
common ditches, and that these ditches frequently perform the
office of sewers as well as of land drains.

We find, therefore, that a large proportion of the means of subur-
ban improvement, namely, that relating to the water courses
and the road ditches, would come within any systematic opera-
tions of public drainage.

At present the duty of elearing and keeping open the ditches of
roads, is charged upon the surveyor of highways, But the
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effectual drainage of the roads, as well as of any portion of land,
can seldom be carried on within the boundaries of a parish, and
are almost always wholly dependent on the general arrangements
for the whole natural drainage area, L}{tl.,Il_dlh perhaps beyond
the bounds of the county,

From examinations which we have directed to be made, we
find that in subservience to the larger drainage arrangemenits,
and with proper outfalls, the road drainage h!.r open ditches
may be superseded, by means of tubular tile drains, put in at pro-
per depths and inelinations, which the officers of the Commis-
sioners of Sewers, who will have charge of the general survey,
may with the aid of that survey determine accurately.

The objections to the present road drainage by ditches of the
common forms and sizes, are analogous to those we have made to
the common forms and sizes of sewers: namely, their unsuitable-
ness to small runs of water; wide bottoms intended to be flat, but
so irregularly shaped as to impede effectually the current of all but
very large floods of water with considerable flows.

If the road drainage were placed in its proper subordination,
as part of a system of drainage, the ditches, which are usually
only about two feet deep, might be lilled up, and the roads drained
into pipe drains of from four or five inches in diameter and up-
wards, according to the length of the road and its position in
serving asan outfall for the land dr ainage.

We are assured by persons engaged in carrying out agricultu-
ral improvement by land drainage, that the roadside tl1fciw~, comni-
monly form the most serious {)]J‘-:llul::tmns to their work. Covered
tubular drains, such as we propose as substitutes for the opew
ditch, would of themselves eifect extensive land dainage ; and
in some suburban lands, closely intersected with by-ways and
public footpaths, which should be deep drained, would sometimes
supersede the necessity of any other drainage.

My, Smith of Deanston, long since abolished all open ditches in
his own farm, with great advantage. Mr. Josiah Parkes, concurs
with other practical witnesses, in our view, that the drainage of the
roads, by covered drains, would greatly benefit the 'uzhflcent land.
The extent of this drainage by the covered drains would, of course,
be dependant on the ll{.-l?ltll of the road drain, and the purmeabllny
of the adjacent land. On a very stiff clay soil, a road drain might
not act more than from 12 to 15 feet on either side of it. But in
freer soils, several practical witnesses agree in stating, that a single
drain would frequently drainfrom one to two chains. Mr. Parkes
mentions an instance of one drain, from five to seven feet deep,
which drains a field of about 20 acres. The road drains would
commonly serve as excellent outfalls for the drainage of the land ;
and Mr. Parkes, and other land surveyors, think it would be of
great advantage to the farmers, if they had the right of carrying
drains into them.
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Mr. Parkes attests the fact (in which other experienced drainers
examined by us concur), that a proper covered drain, of the same
depth as an open diteh, will drain a greater breadth of land than
the ditch can effect. The sides of the ditch become dried and plas-
tered, and covered with vegetation, and even while they are free
from vegetation, their absorptive power is inferior to the covered
drain. A mile of double road drains would drain from 15 to 20
acres of the adjacent land; and the increased value to the land
itself would, considering the common rates of charge for land
drainage, be worth the expense. A piece of land surrounded by
roads, as often happens in the suburbs of towns, might be com-
pletely drained by the road drains.

On a mile of road, having ditches on both sides, the extent
of evaporating surface of stagnant moisture with decomposing vege-
table and animal life, would be from three-quarters to an acre per
mile ; that is, three-quarters of an acre in extent could be gained
as dry road or as cultivable land.

The wall-reeve of Poplar Marsh, states to us, that the area
of open ditchies or sewers within the open part of his district of 520
acres is 21 aeres; or in the proportion of one acre of water to 25
acres of land. He states that he is of opinion, that the whole of
the 21 acres of open ditches and sewers might be made available
for grazing and other purposes, if pipes were laid and the ditches
covered 1n.

Mr. Donaldson states, in reference to the marshes east of
Greenwich—

* I have made a rough estimate of the ditches upon these marshes,
taking care that my statement shall be within the actual measurement.
I find upon an area of 450 acres of land, that there are 13 miles of
ditches. The surface of the water in these averages 9 feet in width.
"The entire water surface is therefore 15 acres. The average of the entire
width of the ditches is 11 to 12 feet; there is thus 181 acres of land
occupied with ditches out of 450, or oze acre of ditch to 24 acres of land.”

It appears that there are nearly, if not quite, 70 miles of open
ditches, amounting to upwards of 60 acres, the greater portion of
which serve as sewers, within the districts of the Surrey and Kent
Commissions of Sewers.

If stagnant and open ditches were abolished in places where
agricultural improvement is backward, as it generally is in the
marshy distriets, the good that would be seen to arise from the
drainage of the land situated near the road drains would, with
proper facilities, tend to the voluntary extension of general land
drainage, for which the new and extended surveys that have been
propesed would be of very great importance,

The following diagrams represent the appearance of the ditches
along with hedges, which sometimes have ditches on both sides.
The lower diagram gives the view of the position of the tubular
drains. The road water may be discharged either through a layer
of bmkenﬁstnnes or permealﬂ’e gravel, to stop any silt, as at A,

E
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or through a small earthen vessel, as at B (into which silt would
fall and be arrested, and which could be cleaned out conve-
niently by hand, from time to time), and enter the drain below
by a drain-pipe acting as a gulley shoot. In general the space
occupied by the ditch may be advantageously added to the road,
as at B. In other cases, where there 1s a sufficient width of
road, it might be given to the land. '

Section of Road, with open Ditches,

o

Ditch. & IHERKARY M Ditch.
Section of\ Road, as propoesed, with covered Drains.
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Mr. Stewart, a land surveyor and land agent, who has been
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cxtenswely occupied in the draining of land, and has been recently
engaged in the drainage of some lands between Greenwich and
Wﬂulmr.h states that the lands in the suburbs of the metropolis
are all very full of water, and excessively in want of drainage,

Being asked—

¢ Have you, in the course of your experience, observed the effect of
the drainage of land in preventing ague or marsh fever ?—VYes, every-
where ; there cannot be the slizhtest doubt of it. In the very disirict
now in question, some years ago, I recommended to the late Mr. An-
cerstein to erect some habitations on a particular spot of land on his
estate. He asked me whether I was aware that no one could live on
that spot without getting the ague. He at various times has had servants
there, and all of them were obliged to be taken away on account of the
ague and aguish fevers. I replied, that the infliction of the ague was
owing to the want of drainage, and that if he would allow me to drain
the laud I should not Uh_lec,t to live there m}rs:ﬂf He dld alluw me
to dram the land, and to erect g
buildings upon it, and there hag~
case of ague, or anything rese

““ How far do you believe
vegetable production, or for
health of the population, by
an idea of the improvementa

suburban lands may be unpmver] for
he' he koo& to speak of the
sqbu Iaud d'rEl'lﬂE!."‘t ?+1 can give
speus Ihe-:wﬂrttﬁ nfiza About five
years ago, I cut only one drain, uE}Bf.h.B viver bank, and took in
about 20 acres. The land has heeu a n'ardener at double
the former letting. Generally speaking, by proper drainage the low
and wet lands may certainly be advanced in value from 25 to 50 per cent.

*The Commissioners have been led to inquire, as to the practicability
of superseding the road drainage by open ditches ; and substituting
drainage by covered tubular tile drains. Do you concur in the
eligibility and the practicability of the proposed substitution ?—I do
indeed, most fully : there is no doubt of its answering perfectly, by
proportioning the pipes to the quantity of water which they will have
to carry ; but I do not think that it will be requisite to have very large
pipes in any one case for the purpose.

“ What do you expect would be the effect of such drainage, independ-
ently of other land drainage, in the districts with which you are
acquainted ?—I do not think the other drainage would be complete with-
out it. If you are about to drain the land in any district, it wounld be in-
consistent to leave the ditches as they generally are, say about 2 feet deep.

“ On the low lying lands you would drain very deeply would you not ?
—Yes, where there is the means of sufficient outfall; in some of those
lands I have found it necessary to drain as deep as from 6 to 8 feet.

““To what depths have you been accustomed to drain agricultural
land ?—I never sink the drains of the outside of fields less than
four feet if I can get an outfall to that depth. I often go double, and
sometimes three times that depth.

*“ How long have you practised this deep draining ?—All my life,
where I have had the power.

** Then to allow the ditches to remain along with such land drainage
would only be leaving stagnant surface moisture >—Nothing more.

“ What would be the effect of stopping up the open diiches in the
district beiﬁ een Woolwich and Greenwich, on which you have been en-
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gaged ?—The effect of deep tile drainage of the roads in those parts
would be, first, to get rid of the dreadful stench of the stagnant water
aud rotten vegetables in the ditches, which is at times enongh to make
any man sick, and does so. The health of the population would
therefore be greatly improved by it. In the next place, the roads
would be easier kept in repair, because they would become more solid.
At the height at which the water stands in these ditches, very often
within a foot of the surface of the adjoining land (sometimes higher),
it keeps the road soft, and the land adjoining much wetter than it ought
to be, often a quag.

““ Where the fields are small, and the roads very near, would not the
deep tile drainage of the roads very often suffice for the land drainage ?
—Very often it would, provided the subsoil is composed of gravel, sand,
or matter pervious to water. I have now in hand some land where
one roadside drain, if it were laid deep enocugh, would drain the whole
field, the subsoil being shingly gravel.

“ With respect to road drains, what would be, as a general rule, the
best minimum depth to be of service to the adjacent lands ?>—1I should
not wish to go less than four feet and a half, and 1 would prefer to go
six feet; but three feet would be better than none,

* Will not the extension of the road drainage be of peculiar advan-
tage in the case of small ownerships, or small occupiers ?—No doubt ;
it will be of very oreat advantage.”

I'rom particular as well as from more general reports, it ap-
pears then that the excess of water and moisture in the marsh and
ill-drained lands, so injurious to the population, is detrimental to
the health and value of stock, to %’E‘getaljlf: production and to good
husbandry ; and for its amendment, needs only facilities and pro-
visions formed with reference to the interests of agriculture, apart
from all views to the health of the suburban or of the urban po-
pulation.

The chief impediments in the way of the effectual drainage of
these marsh lands appear to be those common to agricultural dis-
tricts, namely, the division of the natural drainage area into owner-
ships of different description and extent, and the sub-division of the
ownerships into different occupations; the want of such powers
and identity of interests as would cause the execution of proper
works ; the want of means to resist exaction from the occupiers
or owners of outfalls, and the possessors of water rights in the
lower districts ; and the want of a disinterested and competent
authority, to compel the adoption of a common plan of works, to
distribute charge of contribution in return for benefits, and to
protect reversionaries. Provision would require to be made for
compulsorily taking up, on granting compensation for, the rights
of water power, the use of which for mills is now being generally
superseded by the application of steam.

To show how the proposed change from ditches to drains might
be accomplished, and the saving that would arise from it, we sub-
join Mr. Donaldson’s estimate of the operation:—

“ With reference to the annexed plans, I beg to state in explanation,
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that T take as a sample a by-road of averaze width, with 12 feet of
roadway between the ditches; the ditches being supposed to be 3%
feet in width at the surface, and 2 feet depth. Ditches of such depth
are of no use for drainage ; they soon hecome partially filled with rub-
bish, which obstructs the flow of the water in them, and thereby keeps
the adjoining land wet.

“ Instead of these ditches, the plan would be to substitute a pipe
tile-drain of 4% feet depth, with pipes of 3 or 3% inch bore, jointed
with collars, which secures a perfect junction of the pipes.

 And along the roadside, just over the drains, there should be a
channel 10 inches wide and 12 inches deep, filled with gravel, with
oully-shonts of 12 inches square, from the channel down to the drain pipe.
The gully shoots also are to be filled with gravel ; one gully-shoot for
each 5 yards along the channel, as shown on the plan; and by these
channels and gully-shoots the surface water will percolate freely into
the drain. The roadway being rounded a little, the rain water falling
on it will run off to the side channels, and sink into the oravel with
which they are filled.

Longitudinal Section of a Road-side Drain, with Gravel Channel and Gully Shoots.

““The road fences being mostly of post and rail, they might be placed
near the channels, leaving for the roadway a width of 151 feet, instead
of 12 feet as before; and the extra 3% feet of width occupied by the
ditches, might be laid to the adjoining fields.

“ By this the land-owners would gain 1 rood 311 poles per mile of
roadway.

¢ The annual cost of scouring the ditches by the roadside is not less
than ld. per rod of 5} yards, or 2I. 13s. 4d. per mile ; which, valued
so low as ten years' purchase, amounts to 26/. 13s. 4d.

“Upon level land with a gravel subsoil, such as the distriet about
Hammersmith, Walham-green, Litile Chelsea, Earl’s-court, and Bat-
tersea, the road-drains would effect the drainage of the adjoining lands
to the distance of 100 or 120 yards on each side of the road ; that is,
allowing a fall of 3 feet in 100 yards for the water percolating through
the gravel towards the drain; and I am of opinion that less fall would
be found sufficient. At this rate, each mile of the road-drains will
effect the drainage of 80 acres of land, which, at the very low estimate
of bs, an acre of improved annual value, makes for the whole 200
a-yvear, amounting at 25 years’ purchase to 500/

“ These items may be set against the cost of the road drainage,
The cost of the road-drains will necessarily vary a little in different
districts, with varying distances for cartuge, &c. I estimate the pro-
bable cost per mile of single drains as follows :—
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£ 5 d
To cutting and filling of drains, 320 rods at 9d.

TEE PO S v 15 i dEm e s e e g L PR
To 5280 pipe-tiles at 90s. per 1000 . . . . 2315 0
To 5280 ditto collars at 30s. per 1000 . . . 716 B
To 250 cubic yards of screened gravel, carting

and pufting in channels, and at 4s. 6d. per

) 1 RSt s o1 B hi

Total v il o 9906 8

Or, per mile of doubledrain . , . . . £199 13 4

In comparing the cost and benefit of such drainage, the account
per mile will stand thus :—

£ g bl
To land reclaimed from ditches, 1 rood 313
poles, at 4/, rental per acre, at 30 years’ pur-
chage'' .. .74 53 8 6

Purchase value of the annual cost of f:learin'g
gitphpss. . o it IR N e e i s e e ey i 1) Sy
Improved value of 40 acres (one half) drained 250 0 0

e

330 1 10
By drains as above . . . . o e oear EO0 DS
Trofit:. -0 2 A0SR 2 h

Upon soils of a more retentive nature, where the drainage would not
be so extensive, the road-drains would serve as main drains for the
adjoining land, to the extent of 220 yards on each side of the road on
level land, or one side of a road on a declivity.

*The average proportion per acre of the cost of main drains is about
123

“ Therefore on level land where the road drains will answer to drain
on both sides, they will serve for the drainage of 160 acres per
mile, which, at 125, per ancre, amounts to 96/

““ And on such land the account would stand thus— °

- RN -

By cost of road drains as above. . . . , 199 18 4
Toland reclaimed . . . . . £583 8B 6
To cost of ditches saved. . . . 26 13 4
To value of drainage toadjoining land, 96 0 0

— 176 1 10

Balance . . . 8811 8

““In this instance the actual outlay for better roads, with a facility
for drainage and getting quit of the offensive and unwholesome ditches, is
only £22. 11s. 6d. per mile. But over the greater part of the lands in
the suburbs where such drainage is most required, the soil is of that
aravelly porous nature which, as above, shows a positive profit to the
land-owners from the road drainage.”
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The subject of the application of town manures will be one for
detailed investigation hereafter ; in the mean time it may be ob-
served that, in respect to the heavy undrained eclay lands, the marsh
lands and the lands generally surcharged with moisture, their pre-
sent condition unfits them for the adv antagmus rccrpimn of manmures
in any form. For the immediate application of the rich manure of
a city, it is peculiarly important that the soil should be permeable
and absorbent, so as to receive it in the liquid form—the only
form in which large masses of it can be conveyed, the form in
which it is generally considered to be most productive, and is
most rapidly and completely absorbed, with the least loss from
dec:umpusm{m and exapumtmn—pmc&:ees which are so extensive,
injurious and offensive when manure is applied in the solid form as
““ top dressings.”” The improvement in the condition of the land
in the immediate vieinity of the urban distriets, for the reception
of manure, must be one means of relief from the present necessity
of throwing away large masses of it into the river.

We believe that, by the course of amendment now described,
the effect on the sanitary condition of the urban:districts would be
considerable ; that the influence on the population of the suburbs
would be equally beneficial, and still more immediate; and that
the increased attractiveness of these districts would tend to relieve
the interior of the metropolis itself from overcrowding.

The usual answer to the inquiry, why nothing is done to raise
the value of suburban grazing or tillage land by means of drainage,
is, that the land will, sooner or later, be required for building
purposes. But on all recognized principles of sanitary legislation,
the ereetion ﬂf{lt\'e“ing-hnuscﬁ on marzh or undramed land must for
the future be prohibited ; and drainage must always be enforeed as
an essential preliminary to building. The general works requisite
for draining the roads, and adapting the land for ftillage, will
commonly serve to prepare it for building purposes, and will in the
mean time be highly remunerative. It has, however, been proved
by evidence, that from the sub-division of ownership and various
other causes, the land is often retained in a state of marsh, not-
withstanding the loss of produce thereby occasioned. But when
land is allowed to remain in a marshy condition, with pnc—ls of
staonant surface water, and animal and 'l.egetable matter in a state
of ﬁemmpm]tmn aiving off exhalations injurious to the health of
the population, it comes within the principles of the law in relation
to other nuisances having the like effects, and, we apprehend, calls
for the application of an efficient legal remedy.

We now beg leave to submit the chief conclusions which appear
to us to be deducible from the investigations we have made since
we submitted our First Report.

Having received much additional information as to the progress
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of cholera towards Europe, and as to the means of its prevention,
we find—

That the disease, as it has recently appeared in Persia, in
Trebizond, and in Russia, is unchanged in its general character,
and that it is at the present time, according to the latest informa-
tion, in a similar position to that in which it was in 1831, when
its progress was arrested by the frost, previously to its advanece upon
Europe immediately after the thaw took place.

That the more recent experience in Russia has led to the
general abandonment of the theory of its propagation by con-
tagion: a conclusion in which, after a full consic Twatmn of the
evidence presented to us, we fully concur.

That the views which we adopted in relation to the inexpediency

of special Cholera Hospitals, except in cases of peculiar necessity,
have been confirmed by the coincident adoption of the same con-
clusions in Russia,

That we have received much information, tending to establish
the conclusion, that cholera is not the sudden disease which has
hitherto been supposed; that the commonly known form of the
malady is, in reality, its second stage ; and that its first stage is
manifested by the premonitory sxmpmm of diarrheea, which is
commonly unattended to, but w hich, if met by the strict observance
of proper regimen, and b:,r appropriate medicine, may be arrested

B :
before passing inmthe more violent and fatal stage of the disease.

That, in addition to our former recommendations, we further
recommend, that preparation be made for what appears to us to
be one of the most important measures of alleviation, the establish-
ment of local dispensaries, where persons affected with the first
stage of the disease, as manifested by the premonitory symptom,
may be immediately placed under the proper treatment for arrest-

ing the further progress of the malady.

Having examined, as Elﬂ?:-t‘:l:,’ as the time and means at our dis-
posal would permit, the late extraordinary increase of mortality in
the metropolis, amounting in eleven weeks to 6145 deaths above
the usual average, an excess of mortality during those eleven
weeks grmter than the entire l'I'IDI‘tdllth from the n.'tm'.lem in the
metropolis during the 21 weeks when it prevailed in the year 1832 ;
we find—

That of this excess of 6145 deaths, 1522 deaths were regis-
tered as deaths from epidemic influenza, but that the deaths
from epidemic t}rphus, and from pneumonia, bronehitis, and
the whole class of diseases of the lungs, commonly brought
on at all times by eold, damp, and atmosphL ric impurity, have also
been very numerous; the number of deaths from typhus having
been during the eleven weeks 999, and the number above the
average from diseases of the lungs (apart from influenza) 2655.
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That sickness and mortality from diarrheea and from typhus of
precisely the same type as that which preceded the former visitation
of cholera have been excessive amongst the population of the low,
ill-drained, ill-eleansed, and overcrowded neighbourhocds that
are marked as the cholera tracts of 1832.

That the climatorial changes observed, as antecedents fo this
recent excess of mortality in the metropolis, have been an excess
of humidity in the air, and rapid and extreme changes of tem-
perature : and that such excessive humidity has been the chief
observed anfecedent to former visitations of influenza.

That the inmates of a model lodging-house, and the prisoners
in the chief prisons in the metropolis, where the drainage, cleans-
ing, dryness, ventilation, and warmth, are better than ordinary,
have been distinguished by proportionate immunity from typhus,
influenza, and other epidemic diseases, affording an exemplifica-
tion of the freedom from such disease, which would probably
follow the extension of similar sanitary arrangements,

That in the lower, the ill-drained, and the worst cleansed dis-
triets, in the close streets, courts, and alleys, chiefly occupied by
the poorer population, typhus and other epidemics are now preva-
lent, with an increasing frequency and intensity, constituting, in our
opinion, the state of evil contemplated by the Countagious Disease
Preventive Act, which authorizes the appointment of local Boards
of Health, with powers for cleansing and the adoption of other pre-
ventive measures,

That seeing the advantages derived from the visits and exertions
of such Boards in 1832, and the probable length of time which
must elapse before new and combined works of drainage, cleansing,
and water supply could be executed, we recommend that Boards
of Health should be immediately constituted, with a view to carry
out, more especially in the districts where the visitations of epi-
demics have of late been most severe, such measures as may be
practicable, as well for checking the progressoftyphus and other
prevalent maladies as for making preparation against the pro-
bable invasion of Asiatic cholera.

Having observed the excessive mortality in the northern districts
and certain of the suburbs, as compared witn the central portions
of the metropolis, we directed our attention to their sanitary
condition, and we find—

That large tracts of suburban land, namely, the Poplar Marsh,
the Isle of Dogs, the Essex marshes, and the Greenwich and
Plumsted marshes are in an exceedingly bad condition; and that
much of the uplands in the other suburbs consists of stiff undrained
clay land, excessively charged with moisture.

That these marsh and undrained lands are extensively inter-
sected with open, ill-kept, and stagnant ditches.

That there being no systematic land drainage, and no proper
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pre-appointed system for the drainage of land intended to be used
for the sites of houses, or of new suburban dwellings, when new
dwellings are constructed, a great part of the drainage from the
suburban houses is carried into these open stagnant ditehes.

That in one of these marshes the proportion of open ditch is
184 to 450 acres, or one acre of ditch to 24 acres of land : stag-
nating and giving off emanations from the dccnmpamhm: of animal
as well as E'Lgi}t']hlb refuse ; and that in the Surrey distriet of sewers
alone there are nearly 70 miles of uncovered dif[:]l!?":- and open
watercourses, mmplcunml of as being stagnant, as receiving house-
clramagt,, and as giving off much offensive moisture.

That marsh diseases prevail at times amongst the agricultural
population of the Essex, Plumsted, and other marshes; and that
after the wind has prevailed for some time from these ill-drained
lands in the direction of dwelling-houses, marsh diseases are con-
stantly noticed among the adjacent population.

That there is no doubt that the mists and humidity arising from
the suburban ill-drained land is carried amidst the habitations
of the ac]jﬂiuing districts, and exercises at all seasons a pernicious
influence on the health of the population,

That there are perceptible differences in the amount of epidemie
disease, in the agricultural suburban districts, according as they
are well or ill drained ; and that where drainage works are pro-
perly carried out, the amount of humidity and mist is speedily di-
minished.

That the excess of moisture on the marsh and ill-drained land
is detrimental to the productive power and value of the land, and
to good husbandry.

That the operations for improving the land by drainage are
obstrueted by the exceedingly impei fect drainage arrangements ;
unlv some of those arrangements lJUlng while ;111 of them oucht
to be, within the ffeneral drainage jurisdiction of the Commis-
sioners of Sewers.

That powers should be given to the Commissioners of Sewers,
enabling them to cover in all open ditches; to drain roads ; and to
substitute for ditches, tubular drains, in connexion with the general
drainage levels.

Thatifsuch drains are properly laid down, and connected with
the general drainage works, the quantity of stagnant surface water
will he :llmlmﬂhed to a ‘.{-i y important extent; the roads will be
kept drier, in consequence of the greater depih of their drainage,
and the more rapid discharge of surface water; the lands ad-
jacent to the roads will be greaily relieved of surplus moisture ;
and valuable outfalls will be formed for the land drainage, which
is now much obstructed by the state and construction of the open
ditches used for the drainage of roads.

That 1n connexion w ith the generaﬂ drainage works, under the
direction of the Commissioners of Sewers, facilities should be given
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to owners and occupiers, for the drainage of the lands adjacent to
the suburban districts by advances on loan, repayable byinstalments,
with the advantage of the general survey, and the aid of the super-
intendence of the officers of the Commission.

That where land continues in a state of marsh injurious to the
health of the population, compulsory powers of drainage should be
given and exercised in relation to it.

That however perfect the drainage of the interior of the urban
districts may be, the beneficial effects on the population must be
greatly diminished, unless the drainage of the suburban land be put
in proper relation with it,

All which we humbly certify to Your Majesty.

(Signed) RoseErT GROSVENOR, (L. 8.)
Epwiny CrADWICK, (L. S.)
T. SouTHWOOD SMITH, (L. 8.)
Ricuarp Owen, L. 5.)
Ricuarp LauserT JONES, EL.S.)

Guwydyr House, Wiatehall,
19¢], Feb., 1848.
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60 Birmingham comparatively free from Cholera in 1832,

MINUTES OF EVIDENCE.

No. 1.
Joseph Hodgson, Esq.

You are a surgeon of eminence at Birmingham ?—I am a surgeon in
Birmingham.

How long have you been acquainted with Birmingham ?—I have
resided tl'lt‘TE in the practice of my profession about 30 years.

Therefore, you were in Birmingham during the time that the cholera
visited England, in 1832 and 1833 ?— Yes, I was. I was one of the
two medieal officers appointed at that time by the Government on the
Board of Health in Birmingham.

Then, on account of that, as well as other reasons, you took especial
note of everything with regard to that disorder at that period —No ;
I cannot say that I took especial note. I did not write down ﬂn],.flllmg=r
but I paid particular atfention to the cholera at the time. We had an
inspector and other officers appointed, and it was part of my duty to see
what means could be adopted for the purpose of preventing this disease
from coming in to the loculity, and to secure the safety of the inhabitants.

Have you not made it a special object of your inquiry, by reading
the publications or watching the evidence in relation to it, in your own
general experience ?—The circumstance of my being on the Board of
Health brought my attention a good deal to the Euh_lect I do not
know that I have read more about the cholera than all medical men
ought to do. I may have done. I do not know that I have very spe-
cially turned my attention to that subject ; but, however, in consequence
of my connexion with the Cholera Board, it was my duty to pay, and I
did pay, great attention to all the circumstances at the time, and I de-
voted myself to seeing that the town was purified, and we did what
we could to prevent the cholera from coming into the town.

Will you be kind enough to state to the Commission what the phe-
nomena were that struck you with regard to the appearance of that
disorder and its spread, and its intensity in Birmingham and the
neighbourhood ?—With regard to Birmingham, it was remarkably
free from the disease; there were very few cases indeed of what was
called Asiatic cholera in the town : from Birmingham only 31 cases in
all were reported to the Board of Health in London during the whole
time that the disease existed in England. To what that immunity was
owing I cannot say. The town is peculiarly siluated, it isa remarkal:l:,r
h&ﬂlth}r town ; or, at least, it has been till lately; it is now in an indif-
ferent state. Fever has got its footing there, and when fever once gels
into a town it is, I must say, like getting vermin into a house, you can
searcely get it out again.

During the time that the cholera was prevailing in this country, and
that Birmincham was so free from the cholera, was it severely felt in
the neighbourhood of Birmingham 7—Yes ; r.hml"h Birmincham was
s0 free from the disease that scarc:ely a case of Asiatic cholera could
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be suid to exist in the town, nevertheless, at Bilston, which is only ten
miles from Birmingham, it raged more than I believe in any other
place in Great Britain. Bilston at that time contained 14,700 inhabit-
ants, of which number 3568 had the cholera, and 742 died of that
disease in less than seven weeks. One in four of the population had
the disease, and one in five of those who had the disease died.

Were any precautions taken to prevent the diseasespreading between
Bilston and Birmingham ?—None. And there were communcations
constantly between the towns; coaches and other conveyances went
through. I do notsuppose the people came quite so much to Birmingham
as atother times. I was going to mention this. The disease razed very
much at Bilston, and went on to a frightful extent, till the Government
sentdown te Bilston Dr. MeCann, who had seen a good deal of the cholera
in India, and I believe in Persia, or abroad somewhere ; and when Dr,
MeCann eame to Bilston, he formed a cholera dispensary, or dispen-
sary for bowel complaints, and he drew attention very strongly to what
I am aware the Government directions, and, indeed, the directions
circulated in Birmingham drew attention to, viz., the importance of
attending to the premonitory condition, as it is called. The cholera
consists of two stages, if T may so term them ; one the premonitory
stagre, and the other, which has been called the stage of collapse, or the
Acsiatic or spasmodic cholera, or blue stage. The first stage consists
entirely of diarrhea or discharge from the bowels of matters which
are feecal and generally bilious. This continues for a greater or less
time, and more or less excites the attention of the patients, Sometimes
they will have two or three evacuations in the day, but they are of a
loose kind ; and in other instances they will have half a dozen or a dozen
or more evacuations in the day; this continues for some time. Dr.
McCann told me, and almost everybody that I have talked with who
knows anything about the suhject confirms it, that they never knew an
instance of a person who had the second stage who had not had the
premonitory stage.

Dr. McCann paid particular attention to the matter, and examined
into it.—Yes; and since that time that remark has been confirmed by
almost all persons with whom I have had an opportunity of conversing
upon the subject of the cholera—medical men and others; in nearly
every case that I have heard of, there has been the premonitory stage,
though perhaps only to a slight degree. I remember hearing of some
ladies who were out at a party one evening, one of whom was dead the
next day; but even in such instances, if you could learn the par-
ticulars, you would find, I believe, that there has been the premonitory
stage—the stage of diarrheea—to a greater or less extent,

Even though there were only one or two motions in the day, you
would regard one additional motion as a premonitory symptom ’—
Any deviation from the usuval healthy action of the bowels on the
side of diarrheea, I should rexard as the early stage, as it were—the
blossom of the disease.

So that if a person was accustomed to have only one evacuation
in the day, in a solid form, and that were changed into a loose state,
you would still regard that as a premonitory symptom ?—I should ;
because when you speak of an evacuation from the bowels, it might
be an ounce or it might be thirty times that quantity ; the nuinber of
evacuations is not a proof of the effect produced upon the system,
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No. 1. Or of their former condition?—No; I was going ou 1o state, that
5 l'{.f“dfs'm’ from all T could learn, and all I have ever heard of the cholera,
—  this state of diarrhaea is the antecedent to the second stage—the stage
of collapse, if T may so call it, the Asiatic stage, or the spasmodic or
blue stage, as it has been termed. When Dr. McCann came to
Bilston, he gave public notice to an effect something like this—I can-
not exactly state the words—everybody whose bowels are disordered,
is requested to come to the dispensary. 'The population of Bilston
is a low population ; there are a great many workers in mines and
iron works, and so on. The people called at the dispensary, and
he gave themn, I believe, some astringent aromatic opiate medicine, and
told them to come again, or he gave them something to take away, and
told them not to take vegetables or fruit, and from the time he adopted
this plan the cholera ceased; it was catching the disease in the bud,
if I may so call it, in which stage it is easily arrested. Then comes
the second stage; the second stage is the Asiatic stage, the blue or
spasmodic stage, or the stage of collapse, which I believe is the best
word to use. Now, when we come to that, whoever will read what
has been done in our profession in the treatment of cholera, will, I
think, say that the medical profession deserves very little credit with
regard to it. Every kind of treatment you can imagine—all kinds of
opposite modes of practice were adopted—some bled, some gave salt
and water, or mustard and water, some gave brandy, some gave opium,
some rave calomel, some quinine, some cajeput oil, some croton oil
others used hot baths, and others cold affusion; and almost every
variety of treatment possible was adopted, and each had its advocates ;
so that it appears to me, thatin the stage of collapse, when you look
at the inconsistency in the medical treatment, the recovery depended
upon the vital power of the individuals suffering from the disease.
The immense discharge of serum from the blood reduces them to such
a degree that they cannot rally. To expect them to rally is like
expecting a person to rally in whom a great blood vessel has been
opened, and from whom nearly all the blood of the body has been
drained ; the material of life has been taken away to such an extent
that few only can sustain it, and those who do get through it appear
to do so more in consequence of the degree of vital energy remaining
in their systems than from any medical treatment that is applied to them.,
You had cases of cholera in Birmingham that were imported ?—
There were a few, but it was a most extraordinary thing that with a
population of 180,000, and within ten miles of the very worst seat of
cholera, if I may so say, we had so little of it. One physician, who
went to Bilston from Birmingham to attend the cholera patients there,
caught the disease; he came home and died of it in Birmingham.
Did you employ means for dealing with the premonitory symptoms ?
—We did. T have at home some of the papers that were connected
with the Cholera Board in Birmingham ; they came into my possession,
and T have some of the packets of medicines which were given gra-
tuitously to the poor, and at a small cost to others. Various stations
were appointed in the town from which these packets were distributed.
Fach packet contained three boluses, and each bolus consisted of twenty
grains of opiate confection, The patient was directed to take one
bolus every hour mixed with a little warm water, or weak brandy and
water, until the relaxation of the bowels ceased. Also in each packet there
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was a small boitle of strong sal volatile, of which a teaspoonful was to
be taken in warm water frequently, if the patient was cold, faint, or
exhausted. Printed directions as to the use of these remedies and
other maltters were enclosed in the packets, and the patients were
strongly urged to apply immediately for medical advice.

Had you in Birmingham many cases in which the premonitory
symptoms appeared ?—Not a great many ; but the people were very
much alarmed, and they came for those packets.

Had you more diarrheea than was usual 7—I cannot say that we had.
I think that the people paid more attention to the matter, but whether
there was more diarrheea or not I cannot say; there was no epidemic
of the nature of diarrheea.

But many persons did, in point of fact, come for those remedies ?—
Many did ; but I think they came more from fear than necessity.

You stated that very soon after that plan of Dr. McCann’s was
adopted in Bilston the cholera cases diminished in number ?—Yes.

The result of your observations upon the march of the cholera in
Birmingham and its neighbourhood was, that it was not communicated
by the constant traffic going on between Bilston and Birmingham, and
also that in the premonitory stage, so to speak, it was easily treatable,
but that if it once passed that stage and assumed the Asiatic form, so
far as you are aware, it was not treatable by any mode of treatment of
which you can give an accurate account 7—I should say this, that the
cholera, or the condition of prostration or collapse, is preceded by the
premonitory condition, which consists of simple diarrheea ; that in that
tsage the disorder is easily managed, and easily arrested and stopped ;
by using aromatic opiate and asiringent medicines and by attention
to diet it is very easily stopped in that stage; but when it has gone
to the extent of the stage of collapse, there is no treatment upon which
certain reliance can be placed. With regard to the other part of the
question you put to me, as to the communication between Bilston and
Birmingham, I do not know the extent of the communication between
Bilston and Birmingham, but communications constantly took place
between the two towns,

Whilst you were watching the cholera in Birmingham, did Dr,
MeCann’s recommendations come to your knowledge ?—We were
acquainted with what was going on at Bilston, but it was after it was
all over at Bilston that I saw Dr. McCann, and conversed with him upon
the subject. I have always felt since that time that so far as my little
knowledge of the matter went, if cholera ever threatened this country
again it would be a very manageable disorder provided Dr. McCann's
ideas were fully explained and acted upon, namely, that cholera consisted
of two parts—the premonitory condition, and the condition of collapse,
and that if you catch the disease in the premonitory condition you may
stop it at once, but that when it comes to the other condition there is
great danger. I wish to state that [ consider that very great merit is due
to Dr. Mcﬂann ; there is no merit due to me except that of pointing out
to my friend Mr, Chadwick the importance of Dr. McCann’s proeeedings,
which I verily believe furnish a key to the management of this terrible
malady. I aseribe to Dr. McCann the merit not of having first said
that there is a premonitory stage and pointing out that part of the
history of the disease, but of having iusisted upon, and of having
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drawn particular atiention to this point, namely, that there is a stage
at which you may stop the disease at once and readily, but if it gets
into the other stage there is no known treatment upon which any
reliance can be placed. I conversed with nearly all the medical
rentlemen who went to Bilston to attend the cholera patients there,
and also with many medical friends residing in the neighbourhood of
Bilston where cholera prevailed, particularly at Wolverhampton, where
cholera was fatal in 193 cases, and’they unanimously agreed in opinion
as to the importance and efficiency of Dr. McCann’s views and pro-
ceedings. I beg leave to call the attention of the Commission toa very
interesting narrative of the melancholy occurrences at Bilston during
the prevalence of cholera there by the Rev. W. Leigh, the truly
benevolent, zealous, and enlightened eclergyman of that town, which
fully bears out the statements which I have made. It was thought
by some of the medical gentlemen there that Wolverhampton, which is
only two miles from Bilston, would soon have been in as bad a state as
Bilston if Dr. McCann’s views had not been adopted in that town.
Was the period at which Dr. McCann adopted that plan such as to
give you perlect confidence that the stoppage of the disease was not a
stoppage arising from its having run its course, but was a stoppage
arising from the use of those means applied to the premonitory stage P——
1 have reason to believe that it was owing to his stopping the disease
in the premonitory stame—ot course these matters are not capable of
distinct proof—upon this as upon almost all medical questions you
must act upon the doctrine of probabilities. Perhaps [ may be allowed
to state the reasons upon which I have adopted the opinion that I have
now expressed, The tirst case of cholera oceurred in Bilston on the 4th
August, 1832 ; in 22 days from that time, 1812 persons had the disease,_
and of that number within that time 503 died ; on the 23rd day from the
commencement of the disease, the dispensary for bowel complaints was
opened, after which time the disease continued in Bilston 27 days.
During these 27 days, 1756 new cases occurred, of which number 239
were fatal; and of these fatal cases, 134 occurred in the first five days
after the opening of the dispensary. Afier these first five days, when the
dispensary had come into full operation and the people were aware of
its benefits, although the number of new cases continued to be nearly
as great as previously, the number of fatal cases very much diminished ;
and in the course of 20 days, the fatal cases aitogether ceased. Iudeed
during the first five days from the opening of the dispensary, the num-
ber of falal cases, as compared with the number in the preceding five
days, had decreased from 227 to 134; in the second five days, the
number was reduced to 59 ; and on the eighth day from the expiration
of that time, being the IBl.h day after the opening of the dispensary,
not a single fatal case was reported ; whereas during the seven days
immediately preceding that on which the I.il&-l'.lf.‘l‘lbd.l‘}' was opened, the
number of deaths dail}f had varied from 36 to 50. After that time,
namely, 18 days alter the opening of the dispensary, only eirht
fatal cases occurred during the existence of the disease in the town.
Now these facts show thd.t, after the 23rd day, some important agency
hud checked the fatal progress of the disease, and inasmuch as that
no other agency was konown to be in operation, and the new cases
during the subsequent ten days were as numerous, or nearly so, as in
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the ten days preceding the opening of the dispensary, it is fair to con-
elude that the proceedings then adopted, by stopping the disease in
its first or diarrheal stage, prevented its progress to the second
or collapsed and fatal stage. Such was the conviction of the profes-
sional and other attendants upon the cholera patients, not only at Bilston
but also in the neighbouring towns where these facts became known.
Again, the abiding of the disease at Bilston, where its attacks were so
numerous and so fatal, was shorter than in most of the towns of about
the same population both in that neighbourhood and in other parts of
the kingdom ; and it is reasonable to believe that this was owing to its
duration at Bilston having been cut short by some agency employed in
its treatment there, such having been the case, and no other cause of
its stoppage being apparent. In Bilston it continued seven weeks;
at Wolverhampton, Dudley, Wednesbury, Sedeley, Willenhall, and West
Bromwich, all of which are in the neighbourhood of Bilston, according
to the returns received by the central Cholera Board in London,
it remained a longer time ; and in Tipton, where it was very fatal, which
is an adjoining parish to Bilston, and from which place it was believed
to have extended to Bilston, it continued from June to October. Nor
was the disease extinguished in the country generally about the time
when it ceased at Bilston. It continued at Wolverhampton, Dudley,
Tipton, Walsall, and other places in the mining djstrict of Staffordshire
after it left Bilston, It appeared also after ils cessation in Bilston,
in Bedfordshire, Oxfordshire, Devonshire, and Cornwall ; then it occurred
in several places in the north of England, and subsequently committed
great ravages in various towns in Scotland. It first appeared in Eng-
land in November, 1831, and it disappeared, I believe, in December,
1832, having destroyed in Great Britain upwards of 52,000 of its in-
habitants. It may also be remarked 1hat no recurrence of the disease
took place in Bilston, which was probably owing to the inhabitants
having become aware of the importance of attending to the premonitory
condition ; in several places where it had existed in a severe decree, as
in Northumberland, London, and some other towns, recurrences, or
fresh outbreaks of the disease, did take place. The fucts which I have
now stated appear fo me to confirm the opinion, and I think I may say
to prove, as far at least as such events are capable of proof, that the
stoppage of the disease at Bilston was not owing to the disease having
as it were burnt out, or run its course there, but was a stoppage arising
from the means applied to its first or premonitory stagse,

You attach great importance to the adoption of means for checking
the disease in the premonitory stage P—Yes, and avoiding fruits and
veretables and acids. The medicines we gave in Birmingham, when
the cholera packets were not used, were a drachm and a half of opiate
confection to eight ounces of peppermint water, or chalk mixture. I
gave that very frequently.

You do not attribute the great immunity of Birmingham from this
disease to the following up that particular course of attention to the
premonitory symptoms, but vou attribute it to other eauses which you
do not pretend to explain ?—Exactly ; we were not so fully aware of the
importance of altending to the premonitory symptoms till after the
disease had disappeared at Bilston; my impression on this matier is
rather the result of the opportunities of inquiry that that visitation of
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the disease afforded than of any previcus knowledge. T would just
mention, that although the Cholera Board in Lﬁndﬂn and indeed all
writers on the SlthEEt, drew attention to the premonitory symptoms,
they did not insist upon it as being important in the way that Dr.
McCann did, as being in fact the condition which is very relievable, and
by attention to which The disease may be stopped. Cholera, as it existed
in England in 1832, I look upon it, isa particular condition of the body
pm:]uced by some speciﬁc cause or epidemic influence acting upon the
mucous surface of the alimentary apparatus, and occasioning a lowering
diarrheea which produces another condition of the body, which is the
collapsed state of cholera. The merit, in my opinion, which is due to
Dr. McCann is that of having pointed out the facility of stopping the
disease if you catch it at that early stage. Suppose I were in charge
of the health of a town, and the question were asked me, *° Here s
cholera in the town, what shall we do?” The course I would adopt
would be this; I would stick up notices about the town to this effect—
“ Let every body who has relaxed bowels, or who has had more than
one motion in the day, call at the dispensary;” then, when they called,
I would advise them to avoid the use of fruits and vegetables, to attend
to the general slate of their health, and I would give them aromatic
opiates, and in that way I believe we should stop the disease.

Would you not also advise the removal of all depressing influences,
by cleansing as much as could be done without producing a depressing
influence by the modus operandi ?—My opinion is that there isa condi-
tion of low health which is favourable to the reception and progress of
epidemic and contagious disorders of all descriptions, and that that state
of health is very much increased, and often produced by impure air,
by noxious exhalations from decomposing animal and vegetable matters,
by improper diet, by want of suitable nutriment, and by depressing
passions.

Therefore, while you would check any increased diarrhea which is an
indication of the disease, and while you would regulate the diet, you
would attach great importance to cleanliness, and the removal of all
those decomposing substances which have a powerful influence in de-
pressing the constitution ?—Certainly. It is a matter of importance to
keep the body during the prevalence of disorders of that kind in a state
of zood general tone and health, and of course the removal of all
those causes that I have named, which produce a low state of health,
is extremely desirable and important.

From any observations which you made at the time, or in reflecting
upon it since, could you at all point out anything in the condition of
Bilston, which made cholera so remarkably prevalent there ?—No; I
can no more account for the cholera being very prevalent in Bilston,
than I can account for its being absent from Birmingham. It is be-
yond any of the means of knowledge which I possess. I know Bilston
well; it is a black sooty place, but [ should not say that it was a
very unhealthy town. 1 dare say that the drainage is not particularly
good, but I can show you other places where the drainage is worse
than it is there.

It has been said, that it has not underground drainage?—That may
have been the ease; but T know many places where the surface drainage
is better than the underground drainage, the surface drains being more
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readily cleansed ; but in the case of defective underground drainage,
there is very often an aceumulation of noxious matters in the drains
which it is troublesome and expensive to remove, according to the
mode in which underground drains and sewers have generally heen
constructed.

In Birmingham, from the peculiar situation of the town, you have a
good natural drainage ?—The natural drainage is very good.

From the elevation of the town it may be said to have a hetter drain-
age than towns generally 7—VYes, it is 450 feet or thereabouts above
the level of the sea.

The inhabitants of Bilston have had the reputation of drinking more
ardent spirits than the inhabitants of perhaps any other place in the
kingdom. Is that the fact >—I do not believe it.  Bilston is in the
midst of Staffordshire, which is celebrated for its malt liquors ; and I
believe that the prevailing beverage of the lower classes of people
in Bilston and that neighbourhood is beer and ale. I do not believe
that the poor women and children, who were great victims of the
cholera, were addicted to the drinking of spirits ; of the 742 persons
who died of cholera at Bilston, 430 were females and children under
ten years of age. I may perhaps observe that, independently of the fear
that we have of cholera, there is that which, in my opinion, is far more
formidable than cholera, namely, the low fever which is spreading
through the country, and which, independent of its immediately fatal
effects, has a great effect in producing a low state of health, and in caus-
ing secondary disorders. Many poor people are brought to us in the
hospital with diseased joints and bones, and glandular and other
disorders, and when you ask them how the disease arose, their answer
very often is, It came after the fever.” That, in my opinion, is the
great enemy of this country in a sanitary point of view.

From your inquiries on the subject, do you consider cholera to be
contagious ?—1I think there can be no doubt that the epidemic which
prevailed in this country in 1832 was the consequence of a peculiar
atmospheric condition, about which we know nothing but its effeets.
In both stages of the disease, where the patients were much separated
from ome another, and had abundance of pure air about them, there is
great reason to believe that it was not contagious; but where they
were crowded together as in hospitals, or in close ill-ventilated rooms,
the persons of the patients and their excretions appear to have imparted
to the atmosphere properties which rendered it capable of communica-
ting the disease. When the poison in the atmosphere, if I may so term
it, was in this way concentrated, the digease appears to have been con-
tagious, but when it was diluted it was harmless. This seems to be
the case with contagious diseases generally, and is found to occur in
others, which, when the patients are separated or not much crowded
together, are not contagious. Thus erysipelas and puerperal fever,
when the patients are congregated together in the wards of hospitals or in
close rooms, become contagious, although under other conditions they
are not so. A certain degree of concentration appears to be essential
to cause these atmospheric poisons to produce their effects, as indeed 1s
the case with more material agents of that character. Perhaps my
meaning on this point may be thus illustrated: give a man a tea-
spoonful of prussic acid and you poison him; put a teaspoonful of
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prussic acid into a vat of water, and it will do no one any harm. So
it is with regard to contagion, concentrate it and it will produce the
disease, dilute it and it is harmless ; and its proper diluent is pure air.

‘Would you rely upon any of the various substances classed, either as
deodorizers, or as disinfectants, for extensive nse for sanitary pur-
poses > —In my judgment, they are useful; but I have not knowledge
sufficient to enable me to say whether they could be used for sanita'y
purposes by public bodies, by which I mean: whether it is worth while
for corporations, and other public bodies, to employ any of them to
mix with night-soil, or other refuse, for the purpose of rendering it less
offensive or lI'lJllIlLﬂ]S to health.

Have you used any of those substances yourself in hospitals,
otherwise I—VYes, to get rid of smells, I have used them a good tl{:di

Have you found great relief from the use of them?—Yes; in
aetting rid of bad smells.

On the principle that all those bad smells are injurious, it is a
good thing to get rid of them?—VYes; if you do not substitute any
thing that “is bad in their place.

Of which you cannot be certain?—Of which I have not sufficient
knowledze to be certain ; but I think it well to use them, and I do
use them, and shall continue to use them, because they lead to the
air being changed, which is a great point.

Which is the best substanece, in your opinion, to use.— Chloride of
lime is the thing which I have most used till lately; I have used
Burnett’s disinfecting fluid, as it is called, a good deal. 1 have not had
sufficient experience of the others tospeak of them. I have never used
the sulphate of iron; there are objections to that; it stains the things
and turns some of them black.

Are there objections to nitrate of lead?—I am not able myself to
give an opinion upon the matter. We are in the habit, of using
acetate of lead in our lotions, and I have never observed any injury
to the health of the patients from using it.

In all cases you prefer dilution by pure air to anything else?—
Yoes.

And the removal of the decomposed substances 7—Yes.

No. 2.
Nicholas Me Cann, Esq., states—

He is a surgeon, and resides in Perrliament-sireet, and that Dr,
Francis McCann, who went down to Bilston, is deceased, and was a
relative of his. He died two years ago. He had been in India, and
was well versed in the treatment of cholera: I was perfectly familiar
with his treatment at the time, and adopted it. Whenever I was called
in early enough to take adwnt‘!ge of the premonitory symptoms, I
m-.lmllj,r found his treatment successtful, never once losing a patient.

The treatment at this stage (the premonitory), where only a slight
looseness of the bowels existed, with or without pain, or sickness, was a
small dose of calomel, with rather a large one of opium, given ut once.
Should the dejections continue, chalk mixture combined with aromatie
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confection, ammonia, and tineture of bark was to be administered ; and

No. 2.

if the contrary effect be produced, namely, constipation, small doses of Nicholas

castor oil with peppermint, was to be given to regulate the bowels,
An embrocation of heated wurpentine and laudanum was to be rubbed
over the chest and abdomen as a counter-irritant and sedative.

One doctrine which he enforced was, that whenever any one was
seized with cholera, the patient should not be removed. In the removal
he thought vou lost stamina and time. He was decidedly against re-
movals anywhere, cxcepting however cases where the patient was
deserted. This was my own practice, and very fully earried out.

In the police division, which was under my care, I scarcely lost a
man ; the order being from me, for an early application upon any dis-
ordered or relaxed stale of the bowels. Some certainly were lost, where
the premonitory stage was not taken advantage of, according to the
plan of treatment I pursued.

At the period chelera made its first appearance in Westminster, in the
years 1831 and 1832, the opportunity then afforded me was extensive,
being connected with the largest and only dispensary in the neighbour-
hood of Parliament-street, and also being surgeon to the metropolitan
police.

In carrying out my friend’s views, and his mode of treatment, I
made a division of cholera into two stages: namely, the premonitory
and the collapse, for, unfortunately, but a short period elapses hetween
the one and the other, particularly if the former be neglected, which,
he said, was always to be known by the sensation of griping or uneasi-
ness in the bowels, accompanied sometimes with one or more evacua-
tions than ordinary.

I consequently, taking advantage of his experience, subdivided the
two stages, which led me to the following conclusions respecting the
premonitory symptoms ef cholera : —

That the appearance of true choleric symptoms (vomiting and
purging of fluids, neither feculent nor bilious, with eramps and great
debility) was preceded, in the majority of cases which have oceurred,
by a marked relaxation of the bowels, that is by frequent fluid dejec-
tions, constituting the complaint denominated simple diarrheea.

2. That this diarrheea, in a great many cases, presented for a time
no peculiar character, so that no medical man could conceive, when
called early to a patient labouring under it, whether an attack of
cholera was impending or not.

3. That in other cases the evacuations were, from an early period,
more like those which take place in cholera than in diarrhea (more
fluid, whiter and less feculent), and that this character was assumed,
more or less, in many cases before the invasion of the usnal cholerie
symploms.

4. That cases of premonitory disease have been met with and suc-
cessfully treated by the ordinary remedies such as I have before
described.

5. It would appear in England an attack of cholera has, generaliy
speaking, been preceded by a relaxed state of the bowels, and that the
-:lejeclinns connected therewith have, sooner or later, presented to the
medical observer some indications of the danger to which the patient
was exposed,

M*Cann,
Esq.

e
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6. On this account an early attention to bowel complaints of all
kinds must, as a measure of precaution, be of the greatest importance
to persons located in districts which are infected.

To carry out this view, a proclamation was issned at the instance of
my friend Dr. Francis M‘Cann, from Gateshead Board of Health, to
induce the people to apply for medical assistance, without loss of time,
on the first attack of diarrheea,

From my own observations and experience, I have arrived at the
conclusion, where that disease attacks individuals, that in ninety-nine
cases out of every hundred the premonitory symptoms (in other words,
diarthcea) precedes each and every atiack, showing the necessity of
making the earliest application for medical aid, and the great danger
the patient incurs in neglecting such a necessary precaution.

When assistance is not at hand, and cramps in the legs, arms, or
belly are felt, with looseness or sickness of the stomach, the treatment
suzgested by my friend at this particular stage might be adopted.
He prescribed a table-spoonful of mustard powder, mixed in half a
pint of warm water, a third part of which is to be taken every ten
minntes, until free vomiting be produced ; after the stomach has been
well cleared out with more warm water, thirty minims of tincture of
opium should be given in a glass of warm brandy and water, to be
followed up by the administration of five grains of calomel and two
erains of opium, small doses of both these to be taken at intervals of
every two hours, and the chalk mixiure, as before described, after
every loose evacuation, as also the form of embrocation to be rubbed
over the chest and abdomen.

My friend also strongly recommended free ventilation and clean-
liness of the apartment; he pointed out warm clothing and well-regu-
lated diet, as some of the chief means of restoring the sick and
preventing consecutive fever. He impressed the great importance of
keeping the apartment of cholera patients in the cold stage at a tem-
perature of 72° Fahrenheit, and when reaction had taken place, not
more nor lessthan 60°. He also advised the abstraction of afew ounces
of blood from the arm at this stage. The most prominent precautions
in guarding against such a frightful disease as cholera are :—cleanli-
ness, temperate habits, and warm apparel, whjch, in addition to an early
attention to the state of the bowels, cannof be too much impressed upon
the public mind.

.- With respect to the sanitary condition of the locality in which I
reside, I must beg e state that both drains and sewers are very badly
regulated in the several streets around me; particularly Crown-street,
Charles-street, Gardener’s-lane, and Princes-street ; the noxious effluvia
arising from these streets is of a very pernicious character ; so much so,
that a most respectable family whom I attend, and who resided in
Cannon-row, during four or five years, was scarcely ever free from' the
deleterious effects of a tainied atmosphere. Both adults and children
were constantly suffering from typhoid infection, sore throats, or low
fever, until they removed to a healthier locality, though not far distant,
where L attend them still; but on account of their improved health, my
assistance is now only required in ordinary cases.

This at once proves the foulness of the atmosphere, which must be
contaminated with impurities arising from bad sewerage and drainage
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and in these localities I do not hesitate to say that cholera would be
most likely to rage and become maliznant, for even at the present time,
from my own personal knowledge, these situations are selilom or ever
free from low scarlet-fever, small-pox, and measles, which frequently
assume the character of typhus.

I attribute these sad results to the deteriorating influence of the
generally contaminated air, although the streets are well supplied with
water from the Chelsea Company, whose secretary, Mr. Lind, was
good enough to give instructions, by the direction of his Board, that
the public might, during the summer season, have a sufficiency of
walter supplied gratis, to ensure the washing :md cleansing ofthe streets
from their superficial filth.

No. 3.
Dr. Lyon Playfair examined.

Public attention has been a good deal drawn lately to the different
disinfectants that are available in the case of epidemics. Have you, as
a Commissioner for Inquiring into the means of Improving the Health
of Towns, been led to pay attention to the subject of noxious miasmata,
and the chemical appliances available against them ?—1I have, both as
a Commissioner of Inquiry and as a chemist, the subject being of a
very interesting nature.

How would you define disinfectant substances >—What are com-
monly called disinfectants may scientifically be divided into three
classes; first, true disinfectants—that is, those substances which act
upon mlaqmata or infection already exhtm__,; secondly, disinfectants
improperly so called which act by preventing decay or the emanation
of miasm from organic bodies; and, thirdly, deodorizers, or those
which take away the odour without necessarily taking away the miasm
or infection. I would therefore class them as disinfectants, decay pre-
venters, and deodorizers,

Will you give examples of each class >—The true disinfectants are of
various kinds ; and therefore, before I can be understood, I must again
be allowed to make some preliminary observations. An agent so subtle
in its nature as miasm or an infection can only be combated by an
agent capable of reaching it, and in this respect somewhat as subtle as
the infection itself. Thus it would be almost impossible to act upon a
gaseous miasm or a gaseous infection, either by a solid or a liquid dis-
infectant, because these cannot penetrate into the recesses into which a
gaseous miasm can, and therefore a gaseous infection or contagion
can only be thoroughly combated by a gaseous disinfectant. It is well
known that decaying emanations have a great tendency to be absorbed
by porous materials, such as the walls of rooms, or by paper, and no
solid or liquid disinfectant acting locally can penetrate into those places
into which the gaseous miasm has entered. As an example of a gaseous
disinfectant, chlorine gas is one of the most common and efficient.
This body acts by destroying the nature of almost all decaying sub-
stances in a gaseous stale, and forcing them to enter into rapid oxida-
tion by means of the air. If oxidation be once effected, the character
of 2 miasm or infection is lost, and it ceases to be injurious to the
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animal system. Chlorine is a disinfectant, very applicable to some
miasms, though ofien inefficacious for others; for example, in cholera
it has not been found to be so advantageous as was expected. In
Russia, experience has not been favourable to the use of chlorine in
cholera. Sulphurous acid gas, obtained by burning sulphur, and ni-
trous acid, an acid obtained by boiling starch with nitric acid, bave
been found more eflicacious in many kinds of decaying emanations.
Chlorine for ordinary decaying miasms, such as those produced from
marshes or heaps of decaying matter, has been found generally effica-
cious, but it is not such a good deodorizer as many other substances.

You state that chlorine has been found to be efficacious under cer-
tain circumstances; where is the evidence, or what papers can be
referred to, to show the experiments and the results? How can we
consult the evidence 7—The papers which are most applicable to
the present Commission are Mr. Ramsay’s evidence with regard to
the use of chlorine and chloride of lime, given at Edinburgh. This
evidence was elicited during the late Health of Towns Inquiry : there
are also frequent cases of the same character mentioned in the Report
of the Health of Towns Commission.

Is there any evidence at all, even with respect to this gas, of its per-
fect and certain operation? Have you seen evidence that you deem
conclusive as to its certain action ?—No; certainly not, as to its cer-
tain action, but much as to its alleviate character.

In the case of cholera P—I have no personal experience in cholera.

But have you seen recorded, experiments which satisfy your own
mind ?—Not with regard to cholera. I merely know this from the
journals and experience of medical men in Russia.

Are you aware of the chemical composition in use in paper manu-
factories for bleaching paper *—Yes; it is generally sulphurous acid or
chlorine. j

Chlorine and sulphurous acid gas?—Yes, or chloride of lime. It
differs in different manufactories.

Were you aware that no cases of cholera ever occurred, either
amongst the paper-mills or in their immediate neighbourhood ?—No,
1 was not aware of it.

If such were the case, you would attribute it to the use of these
disinfectants —It might be so; but unless I knew the other eonditions,
I am not prepared to say that it wa: owing to that circumstance
alone.

Are you aware that in Paris, chlorine is used very liberally, but
that we have seen, with respect to cholera, no recognition by the
French medical men of evidence of its efficacy ?—Inall the papers that
I have read upon the progress of cholera, except in a very few
instances, chlorine does not seem to have been a specific against that
gaseous infection.

Are you aware of anything like satisfactory evidence of diminution
or mitigation of infection from the use of chlorine ?—In the case of
fever of the typhoid type, I have had abundant proofs, but not with
respect to cholera. Mr. Herapath, of Bristol, speaks of instances, and
states that his experience is favourable to its efficacy.

With respect to the class of gaseous disinfectants to which you attribute
this efficacy, would there be any danger in the use of them popularly ?—
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An indiseriminate use of chlorine, without understanding its nature,
would be injurious. If you trusted the evolution of clllurltw, by
giving the materials to a cottager, in order that it might be made at
pleasure in his own house, he might do himself much injury, by in-
cautiously allowing "the fumes to escape. In regard to chlorine,
though we have no evidence of its having been extremely favourable
to cholera, still as it is known to act in destroying decaying emana-
tions generally, I should be very much inelined to recommend its use

in the event of the cholera coming to this country; because, even if

it did not act specifically upon this caseous infection, still it would act

on other decaying emauations which are well known to favour the
progress of the disease. I would, however, recommend it to be used
by public scavengers, or a public hm]}r of eleansers. The most useful
results have followed this course in Edinburgh, during the various
fevers which have raged there. The public scavengers have been
employed to fumigate the rooms where fever was supposed to exist, or
those rooms where filth had been known to abound ; and also to white-
wash, very extensively, filthy rooms of cottages where infection had
prevailed, or was likely to oceur. In such cases, it was usual to put
a little chioride of lime in the whitewash ; several very decided cases
of its efficacy occurred whilst the scavengers were engaged in this
operation. In one case which I may mention, a house had been sue-
cessively inhabited by a number of tenants. and each succession of
tenants had been oblized to remove cn account of the fever. The
scavengers entered into this house by direction of the public authorities,
and whitewashed it, after which no case of fever appeared. This was
a clear case of fever having successively happened, and after the use
of the means, the fever Entlrc[}; left.

The house continued to be accupied by the same class of people ?—
Yes; so [ understand by the evidence. '

Have you not heard of similar results from whitewashine with
simple lime ?—Whitewash with simple lime is one of those things
which might be called a disinfectant ; because, where it comes in con-
act with the contagion, it is almost sure fo destroy it; but it is one
of those substances which only reaches the immediate sphere of its own
action. It cannot penetrate into the recesses into which the wsas
penetrates. Lime acts by causing the body quickly to decay, and
therefore in this sence, it is a disinfectant if it come into actual con-
tact with the infection. ;

Suppose a room very barely furnished, and the infection chiefly
remaining in the absorbent walls, would it not at once be almost
certain to be effectual if they whitewashed the room with lime ?—
Certainly, if contact ensued. In the instances to which I alluded,
the instructions to the scavengers were, to be apparently as careless as
possible 1n their habils of whitewashing ; thus they were ordered, in
washing the walls of the room, to scatter the whitewash all over the
furniture and the floor. That was done to oblige the people afterwards
to cleanse them ; so that the effect of the apparent carelessness of the
seavengers was to make a thorough cleansing of the whole house, and
a very favourable effect was thus obtained.

I presume that this scavenging process in Edinburgh, to which you
chiefly refer, was conducted under foremen of better intelligence than
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No.3. the ordinary scavengers that we meet here ?—The superintendent of
Dr.Lyon  the scavengers was a very intelligent man ; the scavengers under him
Playfir- were the ordinary class of labourers. I may mention also, that I have

seen the beneficial effects of this whitewashing in Bolton, where it was
done very extensively during the late distress, and the effect was highly
favourable, as is shown in the evidence in, and the Report upon,
Lancashire. When whitewashing is done on a large scale, it is
found to be a very economical operation: the expense per tenement
being not more than 7d., including labour, or 5%d. for materials ; and for
this small sum, the houses of the poor may be efficiently whitewashed.
I coincide with the experience of the superintendent of scavengers of
Edinburgh, that it would be a wise expenditure of public money to
whitewash gratuitously all houses under a rental of /., on the appre-
hension of an epidemic.

You are speaking more in reference to common fevers than to
cholera ?—I am speaking more in reference to fevers, and decaying
emanations generully, than to cholera; but I think it would be a
certain means of alleviation in case of cholera. At all events, it would
be a means of reducing the injurious effects of decaying emanations,
even if it had no immediate effect upon the cholera, and therefore it
would alleviale its action,

Should you not say that that which would be useful in the one case
must be useful in the other ?—So analogy would lead us to expect.

In reference to the whitewashing which you desecribe in Bolton and
Edinburegh, was there an infusion into the whitewash of a certain por-
tion of chloride of lime?—Only in the case of those tenements in
which disease was known to have existed ; but extensive whitewashing
was undertaken with a view to get habits of cleanliness among the
people, as the means of preventing contagion afterwards reaching the
place.

Would you recommend, that, in case any provision were about to be
made for cleansing, in order to avoid the spread of cholera, chloride of
lime should be used ?*—I think the whitewash would be sufficient
except in cases where infeclion has existed.

Where chloride of lime is used in houses, is the odour of it very
disagreeable 7—No; being mixed with the lime, it is very slight ; and
I may mention upon that point, that although chlorine gas cannot be
used extensively as a disinfectant by the poor themselves, yet there is

- one means of using it in private houses, and very easily too ; this is by
spreading out upon plates a quantily of chloride of lime, and placing
them in the different passages of the house. The action of the
carbonic acid in the air gradually evolves the chlorine, and this
chlorine spreads itself through the house with an odour so faint as not
to be disagreeable, indeed, mlher agreeable than otherwise; and in
that way it may be used heneﬁciull}f. Chloride of soda would answer
this purpose better than chloride of lime.

Could it be used in a room ?—Quite well; the smell is so slight that
it is rather agreeable than otherwise.

What are the simplest means of producing these gaseous disinfectants
on a large scale?—Chlorine may be made by mixing peroxide of
manganese with muriatic acid, and heating the mixture by a gentle
heat ; sulphurous acid is conveniently prepared by burning sulphur in
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a chauffer ; and nitrous acid by boiling sawdust or starch with nitric
acid.

Are those all the disinfectants on record ?—They are not all that are
on record ; but they are the principal gaseous disinfectants, easily and
n::n::uuum]cal!}r available.

You have now described the cheap gaseous disinfectants ; will you
state what are the liquid disinfectants with which the chemist is at
present acquainted >—The liquid diginfectants may be solutions of
substances containing those gases. For example, a liquid disinfectant
used in France is sulphite of soda, which contains sulphurous acid,
which I have described as a disinfectant, united with soda ; this salt is
a solid usually, but when dissolved in water it acts as a liquid dis-
infectant, and has been used for that purpose extensively in anatomical
theatres. Chloride of lime in solution, which contains chlorine zas,
easibly available, is also frequently used as a ligquid disinfectant.
Those are the principal disinfectants in the first class which are men-
tioned as disinfectants altering the condition of the body, though there
are many others that are used to prevent bodies from entering into a
state of decay.

Will you state what the value of these disinfectants is, as compared
with raseous disinfectants >—For the reasons I have stated already, I
think these liquid disinfectants are not so efficacious as substances in a
gaseous state, because they cannot penetrate every crevice and corner
into which the subtle miasm or infection can penetrate.

But when they do come into contact with the miasm they are equally
efficacious ?—Yes, no doubt of it.

You have spoken of gaseous and liquid disinfectants ; are there any
solid disinfectants %—There are some substances which, having a great
absorptive power for gaseous decaying matters, might be called dis=
infectants. For example, charcoal has a great absorptive power; burnt
clay and other such substances might also be mentioned.

That is used for filters >—Yes, for the purpose of removing the de-
caying and colouring matter.

Hus animalized carbon any preference over wood ?—It has, because
it e?puses a much larger surface, and it seems to act always by its
surface.

That disinfectant is employed to absorb decaying animal substances
in water ?—VYes.

Having described gaseous, liquid, and solid disinfectant substances,
will you deseribe those chemical bodies that act in prevention of decay ?
—The substances acting in the prevention of decay are very numerous ;
for example, all sorts of mereury, principally eorrosive sublimate, which
is extensively used for this purpose.

In what way is corrosive sublimate used ?>—Tt is either mixed with
the decaying substance, or the substance liable to decay is immersed in
it. If you want to protect wood from decay, and it is immersed in
corrosive sublimate, it does not readily enter into decay. Ifit is desired
to prevent night-svil from becoming putrid, and a little corrosive sub-
limate is added to it, putrescence is in a great measure prevented.

The corrosive sublimate arrests the decomposition ?—It arrests the
decomposition by uniting with the animal matter, and that animal
matter then does not enter into a further state of change. Arsenious
acid, or what is commonly called arsenic, is also very efficacious in
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that respect, and the more efficacious because from the very high equiva-
lent of organic matter, a very small quantity of either of those sub-
stances may produce a very ereat eflect. There are other substances
which prineipally by their mechanieal action prevent decay, such as
putting iron rust round wood or other decaying matter. It prevents the
mechanical contact with the air, and therefore decay is prevented. In
the same way lime-water is often used : lime-water, by absorbing car-
bonie acid, forms a crust of ecarbonate of lime round the substance, and
the mechanical access of the air is thereby prevented. But those are
not strictly substances which prevent decay by themselves; their prin-
cipal action is mechanical. There are some other substances which
have a tendency to unite with the particular constituents of animal
bodies and animal substances, and therefore act partially as disin-
fectants, but they are easily decomposed.  For example, salts of lead
and salts of zinc form insoluble components with many animal sub-
stances, but they are much more easily decomposed than the corre-
sponding compounds of arsenic and mercury. As an instance of this,
the Painter’s Colic may be prevented by sulphuric acid, or what is called
the Painter’s Lemonade, because the sulphuric acid is able to decom-
pose the lead salt formed by the lead with the animal compounds in
the body, whereas sulphuric acid has no effect upon the stronger
combinations of arsenic and mercury, the compounds formed by them
not being thus decomposed.

Hdunn’ deseribed these zaseous, lignid, and solid disinfectants, and
also those chemical substances which prevent decay, will you describe
the other class which appear to remain to be described—the substances
that, according to your view and the view of chemists, simply deodorize
substances giving off the offensive odour of decomposition ?—Those
substances which are practically used as deodorizers are salts of iron,
salts of manganese, salts of lead, salts of zine, and a variety of salis of
other substances.

How long have these been used >—Some of them have been long
used ; others have not been employed extensively. Sulphate of iron
has been applied for a very long time for that purpose. Salts of man-
oanese and zinc have also been so employed for a considerable time.
Salts of lead, or nitrate of lead, have not been used before 1845, so far
as I am aware,

Will you state in what way those substances produce the effect of
deodorization ?—Almost all those substances that I have mentioned are,
for the ordinary purposes for which they are employed, equally effica-
cious, and for this reason:—Some of them, such as sulphate of iron,
will not take up free sulphuretted hydrogen, and, therefore, will r:nt
deodorize sulphuretted hyvdrogen where it exists in a free state; but in
decaying animal matter the sulphuretted hydrogen is rarely if ever free.

That is to say, the gas that gives oft’ an offensive smell 7—Yes. It
is the hydro-sulphate of ammonia, and not sulphuretted hydrogen,
which will be very readily seen from this: in any place where mu]lt-
soil is, we perceive strongly the smell of ammonia distinct from that of

sulphuretted hydrogen, and they could not exist together without being
united, so that the deodorizing gas is almost always hydro-sulphate of
ammonia ; and from this circumstance happens the fact, that almost
all those substances are equally efficacious as deaclnrizars.

Supposing the deodorization effected, is there any evidence, and, if
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any, what, that the extinction of the smell affects in any, and, if any, in
what degree any noxious mizsm that may be supposed to be caused by
the decay of the animal substance ?—We may take as an example of the
most simple, and most puwmful of all disinf‘ectants, the heat of boiling
water., There is no miasm or decaying emanation that ean bear the
heat of boiling water without being totally changed in its ‘properties;
and no substance in a stale of (]eca}rc.m be enpuqeﬂ to the heat of boil-
ing water without the decay being wholly arrested. The heat of boil-
ing water may, therefore, be called the most powerful disinfectant,
and yet we well know that putrid beef may have been exposed to the
heat of boiling water, and the putridity thus arrested ; but the beef will
decay as much as ever after it has been exposed to the atmosphere for
some time and returned to its ordinary temperature. The arrest of the
decay has, therefore, only been temporary. So is it generally with de-
odorizers of putrid substances ; the decay of the substance may be
wholly arrested, or even prevented, but the other matter which has not
yet gone inlo a state of deeay will decay just as much as if those deodoriz-
ing substances were not present, unless such an extraordinary quantity
is applied as in fact to render its application wholly unavailable for
practicable purposes. These deodorizers, therefore, in cerlain cases,
instead of having a favourable action, may have a decidedly injurious
tendency, and for this reason : the odour is the best means of telling
us that there is danger of a decaying emanation. There may be a
miasm, as is often kuown, or an infection without the presence of any
odour.

It may be presumed that there are cases of fever and «f various
epidemics which are not accompanied with'the antecedent warning of an
offensive smell ?—Yes. Not accompanied with smell so far'as we can
ascertain from our senses. DMany persons are able to detect odours
from their senses being more acute than others ; in the same way that
many persons cannot hear the sound of crickets, while others hear it
very painfully. About 18 out of 20 persons perhaps have no idea of
the shrill seream of a bat, whilst iwo out of the 20 know that it is one
of the most piercing cries they can hear. Hence in all instances it is very
dangerous to trust to the senses merely. A deodorizer ought, in fact,
to be looked upon only as the perfumes about a century since, when
perfumes were used merely to conceal the odour of unwashed and filthy
persons. {Eau de Cologne does not prevent the town bearing its name
from being one of the most filthy in the kingdom; and a deodorizer
may often be only a convenient means of concealing filth where it
exists in abundance. It is going back in our lewledgr. to require and
use deodorizers. The progress of knowledge requires a removal of the
cause, which is now known and ought to be removed. If decaying
emanations were prevented by thorongh cleanliness and ventilation, we
would not require so clumsy an artifice for their concealment or mlu-
eation. In cases of hospitals, where nizht-stools have to be used i
crowded wards, deodorizers are uselful ; but I'speak of the subject gene—
rally, without reference to such eu.eptmns. People are at all times,
by eustem, too apt to neglect the warning of smell, aud, therefore, if it
were thus artiﬁﬁialljr prevented, carelessness of decaying emanations
would be still greater.

Have you had occasion to examine the various deodorizers of the
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class which have been called disinfectants 7 —1I have had occasion—not
in my official capacity—to examine them; but I have examined them
occasionally. In the case of nitrate of lead, or M. Calvert or
Ledoyen’s process, Mr. R. Phillips and myself have been called upon
officially to examine and report, and though it acted as a deodorizer, it
did not, in our opinion, act as a disinfectant, and, therefore, ought not
to be used as such.

It would be dangerous to use it as a disinfectant >—I do not know
that it would be dangerous to use it as a disinfectant, but it would not
have the effect of one.
~ How is it with respect to chloride of zine —Itisa most useful deodo-
rizer, but it does not answer the purpose of a disinfectant ; even if it
were one, it isa liquid, and not gaseous. I think that chloride of
zine and nitrate of lead are equally efficacious, perhaps, with this one
exception, that chloride of zine is so extremely soluble, that in that
respect it has the advantage, but as a deodorizer I would say that they
are both equally efficacious.

If you make a very strong solution of salts in water, and wet clothes
with them, and let the vapour escape out of these wetted clothes, do not
you think that in that way you get diffused subtle portions in a manner
closely approaching to a gaseous state, that is, that you get the vapour
if not the gas ?—T am sure that t.hlrzj,.I do not thus rise into vapours.
It is well known to chemists that there are one or two substances only
which pass from a state of solution into vapour, and of which the
water carries up some portions in suspension. Common salt is an
example, and also boracic acid ; but nitrate of lead and salts of zinc
are known not do so; not the qhwhlr_'st particle of those would escape.
A portion mizht be dissolved in water, the salt having previously been
weighed with the oreatest care, so as to ascertain its we;iﬂlt within the
thousandth part of a grain, and after evaporating the water, you would
find exactly the same quantity with not the loss of a thousandth part of
a grain of that which you had evaporated.

No appreciable quantity escapes ?—No.

But still some subtle portion might eseape, though you could not
weigh it ?— But that is an hypothesis unsupported by analogy, It is
more probable, from analogy, that it would not be so than that it
would. The cases in which substances do lose by evaporation are only
one or two exceptions to the rule; in all the other cases we do not
know of its occurrence.

Do these deodorizers, take, for instance, nitrate of lead, stop the decay
of animal matter —Nitrate of lead does so partially in the way I men-
tioned. It coagulates the albumen, and forms, with part of the
albumen, an insoluble compound, and, so far as it does that, it pre-
vents decay ; but the small portion which is added to a large guantity
of decaying animal matfer makes it only such as to be brought within
the class of deodorizers, because it probably leaves more than 99-
100ths uncombined with the lead, and therefore having still a tendency
to decay.

But if you found that these deodorizers destroyed smell, when
used in the way I have deseribed by evaporation from wetted clathes
diffused throuzh a room, how should you account for that if no
portion of the deodorizer in any way were diffused ?—I should ac-
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count for it simply from the circumstance, that in passing it through  Foas.
the room, it came into contact with the sulphuretied hydrogen, but in gi- Lyan
no other respect, in my opinion, does it do so, except where it comes — ——
into actual contact; when it acts in this way, all that it effects in the

case of a gaseous smell is to remove the sulphuretted hydrogen only,

not any of the decaying miasm, this substance not having the character

of the animal bodies with which only it upites. I may mention that

the use of nitrate of lead was communicated to the Academy of
Seience in 1845, by a chemist of the name of Monsieur Lemaitre de
Rabodanges. Itis given in the Transactions of the French Institute

of 1846, and it is also described in several journals of chemistry as

being known and employed abroad; for example, I now hold in my

hand the Annual for 15846, in which it is contained.

These annuals are circulated in England ?—VYes.

And this which you refer to is also circulated in England ?—VYes,
very extensively.

With respect to the operation of nitrate of lead in changing colour
when it meets with sulphuretted hydrogen gas, had it not been used
for that purpose for some time by chemists ?—Yes, so constantly that
I may mention that when I witnessed the experiments of the patentees
of this nitrate of lead in this country, without knowing what they were
doing, I had with me papers macerated with nitrate of lead, and
bottles coutaining solutions of nitrate of lead, merely to test whether
the odour was thoroughly taken away. That was before I had the
slightest idea of what substance it was that they were about to make
use of.

Were you told what the substance was P—No, it was kept a secret.

Did yon state your belief of what it was?—1I stated my belief that it
was salt of lead, having no opportunity of knowing what salt, as we
were not allowed to take a portion in order to test it. This salt is
commonly used in all laboratories for removing sulphuretted hydrogen.

You speak of the nitrate of lead having been confined to labora-
tories, are you aware of its having been used at all by families as a
means of ascertaining whether there was the presence of sulphuretted
hydrogen in their water-closets, or in their houses, from sewers ?—I
may mention that [ had constantly used it as a test for many years,
for the purpose of ascertaining whether any sulphuretted hydrogen
was coming up from the sewers or from the gas, but I do not know of
its having been used on the large scale as a deodorizer before 1845.

Chemists had used it, but you are not aware of its havine been
used generally by families >—No, nor am I aware that chloride of zine
or sulphate of iron were used generally ; for there was no knowledge
among the public of their action, although every tyro in chemistry was
familiar with it.

Does sulphate of iron act as a deodorizer ?—In reference to night-
soil and animal matter, where there is more ammonia than sulphu-
retled hydrogen, it has been used for many years.

With reference to the action of sulphuretted hydrogen, is not that
action strongly marked on common white paint ; the greater blackness
in privies of the paint of white lead than in other places ?—Yes, very
much so.

And also in cities by the rapid change of the colour of the lead
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paint 7—-Yes, especially where gas is. But it must be observed, that
sulphuretted hydrogen is very distinet from miasm. To take an
example : in gas works, where, from the decomposition of gas refuse,
there is always an abundance of sulphuretted hydrogen about the
works, in those very works it is matter of common report, that con-
tagious fevers are less apt to come than into other places ; at least, in
my inquiries in Lancashire, all the managers of gas-works stated that
as the resunlt of their experience ; so that the miasm and the éffect of
sulphuretted hydrogen are two very different things.

Supposing the development of ammenia in large quantities to be
injurions, can that be remedied by nitrate of lead or any of the other
deodorizers ?—DBy far the best substance for that purpuce is sulphate
of iron, which may be got on the large scale at less than a farthing a
pound, and is very eflicacious,

How would you use it ?—1In =olution.

What quantity ?—It depends entirely upon the state of decay. A
moderately strong solution should be put in till the odour disappears.
Chloride of zine “and nitrate of lead are also good; but I should re-
commend both the others for domestic use, in ]Jref'erence to nitrate of
lead, from this eircumstance, that they are not so apt to be dangerous
from ignorant nse.

Will you describe the danger altaching to nitrate of lead from in-
diseriminate use?—It is a highly poisonous salt. Painters who are
well aware of the effects of lead upon the system, and who are
handling the paints with that previous knowledge, are not able to
avoid the colic well known by their name.

Then the use of a strong solution of nitrate of lead in any quan-
tities, if repeatedly used, might be attended with bad effects?—
Yes, if repeatedly used, but if only occasionally used there would
be no danger. I conceive that you cannot leave a dangerous in-
gredient in the hands of ignorant people without dangerous conse-
quences ; the application of any dangerous remedy is always to be
carefully guarded.

Therefore, in point of safety, you would prefer zinc and iron 7—VYes,
but [ would prefer salts of manganese in many cases, on account of
their cheapness, and on account of their being rather favourable than
injurious to agriculture in the application of manure.

You have paid attultimi to the application of chemistry to agricul-
ture, which do you! think is most applicable to night-soil, with a view
to the use of the soil afterwards as manure ?—I think they are all
useful by retaining the ammonia, which would otherwise escape along
with the sulphuretted hydrogen. The strong acid in this salt retains the
ammonia, and prevents volatilization. They are all, therefore, equally
useful in this respect ; and from the small quantities in which they are
applied, their injurious action on the soil would be very little.

What would he the nature of their action on the soil?—1In some
cases : for example, in the case of sulphate of iron, it would be injuri-
ous by addine so much iron to soil in a state of protoxide, In other
instances, except that of manganese, it would be unfavourable.

What would be the effect of nitrate of lead ?—In too large guanti-
ties it would be unfavourable. As it is usvally applied, it would not
be either injurious or beneficial,
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You are aware that the abundance of town manure in large towns
destroys all the value of it, and that the main expense is the collecting
and carting of it, and iabour in the application. Should you, on the
whole, say, considering the expense of these cheapest applications, that
it would be worth the while of a practical farmer agriculturally to
employ any of the cheapest of these deodorizers?—Certainly, the
cheapest and equally effective fixer of ammonia for the farmer would
be common gypsum ; but this is not a very efficient deodorizer. The
farmer does not care for the removal of the smell. Should he wish the
odour removed, then the application of salt of iron and sall of zine, or,
perhaps salt of lead, which is a very expensive form of deodorizer,
would prove useful in retaining the ammonia, and also enabling the
cesspools to be opened more easily; but I thittk at the same time we
have made very little progress in puhﬂlc hygiene if cesspools be suffered
to remain in cities. The whole prozress of the recent inguiries into
public health has pointed to the necessity for their prevention; and it
is not a hopeful sign of progress in the public mind when we see
alleged inventions hailed with pleasure, when these relate to subjects
which have been repeatedly shown to be mathmsanhle in a healthy
community.

No. 4.

Professor Graham.

Brmargs o Dr. Pravratir's EVIDENCE.

He quite agrees with Dr. Playfair in his estimate of gaseous dis-
infectants, Tth' are the only agents which can possibly reach and
destroy miasms in the air. Trusiworthy observations are all against
any dependance upon chlorine as regards cholera. The poison of that
disease appears not to emanale l‘]l]‘EEﬂj from the bodies of the sulferers,
but to be extraneous in its origin, or at least to require extraneous sup-
port, and to be too extensively diffused in the atmosphere for such
means of combating it.

There are speculative objections to chlorine in particular. From the
enercetic chemical affinities of that gas it acts on the ammonia and
other matters, besides miasms in the air, and is thus wasted ; again, in
minuie quantity it is quite as likely to assist the action of contagious
acents as the reverse, in the way in which it is known to act in favour-
ing vegetation. Sulphurous acid gas (obtained by burning sulphur)
is jueferabTE: on theoretical grounds. No agent checks more effectually
the first development of \'rﬂ‘etuhle and animal life. This it does by
preventing oxidation. In the same w ay it renders impossible the first
step in putrefaclive decomposition and fermentation. All animal odours
and emanations are most effectually and immediately destroyed by it.
At the same time typhus in hospitals presents, I believe, a much better
field for the application of this gaseous disinfectant than cholera,

In the great chemical works of Messrs. Tennant, at Glaszow, it is
found that chlorine does not give an immunity from fever or cholera to
those actnally engaged in the preparation of it.

Whitewashing with lime, which covers up (or destroys) the sort of
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No.4. animal varnish in a state of decay upon the walls of inhabited rooms,
Profissor i undoubtedly a most beneficial practice,
LR TE TS - = ) =
Professor Graham concurs generally in Dr. Playfair’s conclusions.

N'L'I‘- 5‘ NU- 51
I. T. Cooper, 2
Esq. . J. T. Cooper, Esq.

Remarks oN Dr. Prayrair’s EVIDENCE.

There can be no doubt but that chlorine in some form or other is,
of all the substances with which I am acquainted, the best adapted for
the purpose of destroying or changing the character of putrid effluvia,
to which, [ believe, the noxious or poisonous matter given out by de-
composing substances, to be owing rather than to any specific poison or
miasm evolved by the decay of either vegetable or animal substances.

I should think the acid gases to which Dr. Playfair has alluded,
inferior in their action, but nevertheless useful, especially sulphurous
acid, as it is easily and cheaply obtainable.

If it be true that cholera did not appear in paper manufactories,
might it not arise from the extreme cleanliness observed in every part,
as much as from the presence of chlorine ?

I am of opinion that the pulml matter given out by dLEJjJII" sub-
stances, which is of course in a vaporous or gaseous state, is absorbed
by all porous bodies, and that whether chlorine or any other sub-
stance be employed to render it innocuous, the gaseous or vaporous
form is the best for the purpose, as stated by Dr. Playfair.

Salts of lead and zine, us indeed most metallic salts, are injurious to
vegetation, hence the employment of them in the sewers would render their
contents in some degree inapplicable to fertilization ; and as all the
sewers discharge themselves into the Thames, mischief might arise to
those who drink of that water.

I am of opinion that further evidence is required as to the statement
of Dr. Playfair, that boiling water is the most powerful of disinfectants.

[ assent to the npiniun that deodorizers may have an injurious ten-
dfnr.:jr, as the odour given out by decaying matter, like that of coal gas,
is the best test of its presence, and warns us of dmlﬂ‘er

What has been, in my opinion erroneously, termed marsh miasma
has no perceptible odour, and as far as I know, or have been able to
learn from persons living in aguish districts, has never been recognized.
' I should be inclined to give the preference to chloride of zinc as a
deodorizer.

It is difficult to conceive how chloride of zinc could act in removing
the noisome smell of a sick ward, but I have been assured by a very
high authority that such is the case.

I have knewn individuals who have been employed for years in an
atmosphere largely impregnated with sulphuretted hydrogen, as
in gas-works and in tanneries, without appearing to suffer Irom its
effects. In tanneries, incipient putrescence only takes place, and it is
animal matter only, or for the most part, that undergoes decomposition.
Vegetable matter which decays in the marshes and ditches, and in the
sewers (in the latter with animal matter), I think to be the probable
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cause of great mischief. Alsn, in those places where bones are collected — No. 5.
in large quantities, and where they undergo various operations, such as 1. T.Coope |
boiling, &ec., as far as my observation has gone, the individuals appear g
healthy. It appears to me, therefore, that the decay of vegetable matter

is fully as much to be dreaded in its influences on the animal system,

if not more so, than that of animal matter. The prevention of the
accumulation of either cannot be too strictly enjoined ; and where these
accumulations occur, if they cannot from circumstances be readily and
efficiently removed, cleanliness of the persons and their habitations with
fumigations of chlorine, or sulphurous acid, should be insisted on. Not

that it is my belief that by this fumigation we act on what has been
called miasm or infection, but that we act on the putrid snd other
tangible matters eliminated. These maiters, I conceive, depress the

vital powers, and render the system of the individuals under its influ-

ence more prone to the attack of disease, and especially to any disease

which may be supposed to arise from atmospheric causes.

Mr. Cooper agrees generally with Dr. Playfair’s conclusions,

Nﬂl ﬁi
Robert Bowie, Esq., Surgeon.

No. 6.

K. Bawie,
s,
Sarg on.

ReMmarks oN Dr. PrLayrair’'s EviDENCE. ity

I have read with much interest Dr. Playfair’s examination, and
think many of its points well worthy of being tested by careful ex-
periment.

For my own part I have always placed more confidence in the
proper admission of air, light, and regulated temperature, with a strict
regard to cleanliness, for the prevention of disease than I have in any
disinfectants with which I am acquainted.

As to chloride of lime, I attach but liule value to its power of pre-
venting either fever or cholera, for before the outbreak of fever in
Globe-street, Wapping, in 1831 (deseribed in my evidence), and during
its continuance, the wards were frequently sprinkled with a solution of
the chloride during the day, and fumigaled by meaus of the gas every
morning. If ever it onght to have succeeded it was there, for it smelt
thronghout the whole building, and had every chance of having a fair
trial, every officer of the asylum placing the greatest laith in its efficacy. .
It likewise failed in my own house, although used so plentifully as to 1
destroy a few flowers in our upper rooms, some of which we had pre- [
served for years. And I have smelt it in vessels where it had been I
used to prevent cholera whilst attending patients labouring under that } .

1
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disease.

Believing that bad smells during certain conditions of the atmosphere
are likely to excite disease, I am of opinion that the deodorization of
decaying matters is of considerable importance ; but I hope that by I
improved sewage and drainage, any experiments made for ascertaining !
disinfecting properties may be conducted at a safe distance from habit- i
able dwellings. ’ '

The lime-washing of the apartments of the poor I consider likely to |
be very beneficial ; but I think it would be desirable to get the occu- L
piers to do the laborious part themselves, encouraging glem by the F
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loan of pails and brushes, and the presents of lime,and a small quantity
of coal to dry their rooms, in order to prevent auy injurious conse-
quences from dampness of the floors or walls,

The sending of currents of heated air through badly smelling clothes
I have seen attended with most satisfactory results in the Eastern Asylum
for the Houseless Poor, where the plan may be seen at work daily.

James Young, Esq.

What is your profession ?—I am chemical manager at the works of
Messrs. Lennant, Clow, and Co. of Manchester.

Have you invented a process for disinfecting manure ; if so, will you
describe it ?—I will do so, making those IITEIJIHIHH.T}T remarks which I
think necessary for its com prehenamn

The present is a time when anything on the treatment of manures
must be acceptable, whether for preserving the various refuse matters
for agricultural purposes, or for preventing their decomposition in cess-
pools and such places, previous to their removal from the town to the coun-
try. One greatsanitary problem, the solution of which has occupied much
attention, is the prevention of decomposition in organic accumulations in
towns. This has been partially ac::nmphshed bv various methods, but
the expense in some cases, and the noxious pmdmts in others, have
proved a barrier to the adoption of any general plan. Any substance to
be generally used for this purpose must be cheap; and must not only
have the power of preventing decomposition in the organic matter to
which it is added, but must also be free from any noxious effects upon
the land or vegetables to which this matter may be applied as manure.

Beinz engaged in the manufacture of chlorine on a large scale, it
occurred to me that the chloride of manganese, which results from that
manufacture, might have all those qualifications. The refuse of the
chlorine process is principally chloride of manganese with a variable
quantity of perchloride of iron, and is at present considered a useless
product, one house throwing away 36 tons per day of this solution, of a
specific gravity varying from 1280 to 1300.

Havmp* made a numhc‘r of experiments during the summer, I an
satisfied that this solution has in a high degree the property of prevent-
ing decomposition in organic matter, several cesspools and other places
which gave out the most putrid odour, having been almost instantaneously
sweetened by its application, an effect heightened by a small quantity of
free chlorine which this liquor always contains.

I need scarcely describe to chemists the action of this salt, the prin-
cipal effect being that the chlorine combines with the ammonium of the
sulphuret of ammonium and the manganese combines with the sulphur,
thus forming chloride of ammonium, and sulphuret of manganese. The
former is well known as a valuable manure, and the latter being in a
floceulent state, will readily supply sulphur or sulphates to vegetables.
The salts of manganese and iron are peculiarly fitted for land, both being
employed by nature in feeding plants, both heing akin to earths, and
not possessing acrid metallic properties.

As there are at present in this country not less than 150 tons of this
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solution produced daily, which is 5}lbs. per annum for each individual, No.7.
from the experiments I have made I consider that this is more than sufii- 7. Yuung,
cient to deodorize all the cesspools in Great Britain. i

I may add, that after considering the matter carefully in the different
points of view which would naturally occur to a practical person, I
mentioned the matter to Dr. Smith and Dr. Playfair, both of whom

fully agreed in the views I had taken on the subject.

ND. Sl HU-H-
Richard Dugard Grainger, Esq., F.R.S. Hmlr] g
FR.S.

You are a teacher of general anatomy and physiology in St. Thomas'’s
Hospital ?—I am.

The study of the action of physical arents, such as light, air, heat,
and moisture on the human body, forms a proper part of your depart-
ment of science ?—1t does.

Have you also paid attention to the effect of impure air in producing
excessive sickness and mortality ?—Yes, I have done so, knowing the
vast importance of the question. I have always availed myself of any
opportunity which might occur, by direct inquiry and observation, to
ascertain the effect upon the human body of nexious admixtures with
the air, or of noxious air or atmosphere; and having had, I may say,
some experience in the largest towns in the kingdom, in Mauchester,
Liverpool, Birmingham, Nottinzham, and Londen, [ have had some
means of forming an opinion upon the suhject.

Have you studied the subject of disinfection ?—Yes, certainly, as to
the orizin of infection, and, it possible, its prevention.

Did you not make an official report upon one agent of so-called dis-
infection ?—1I did, in common with two other gentlemen to whom the
question was referred for examination. In conjunction with them I
made a report to the Government upon a liqguid proposed for use by a
French chemist, Monsieur Ledoyen.

You first examined the effect of this fluid on substances already in a
state of decomposition; what was the result of that examination ?—1In
order to test, in the most eflicient way, the action of this liquid, various
vegetable and animal substances in a state of putrefaction and decom-
position were prepared, such as decomposing vegetables and putrid
fish, and putrid flesh of other animalg and putrid feeces, the discharges
of the human body, which had been preserved in a moist and hot
atmosphere for some days, in readiness for the experiment.

Did you preserve them yourselves ?—Those were prepared expressly
in a hot and moist atmosphere. The liquid of Monsieur Ledoyen was
then applied successively to those various matters, and in each case the
offensive and penelraling stench arising was almost upon the instant
removed as soon as any action began to tuke place; this was most
striking, The general effect seems to have been, to remove the feetor
of putrefaction, and to restore, in every case, the original smell of the
matter, whatever it might be, so that when putrid fish was used, it tovk
away the highly offensive odour, or fetor, leaving, for example, the
smell of boiled fresh mackerel. With reference to the flesh of other
animals, it took away the feetor, and left a smell of an oily kind of cha-
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No.s. racter, the smell that belongs particularly to what is called adipocire.
. D. Grain- [ts effect was immediate and certain, and observed by everybody pre-
E‘;-,'.'I'I:'E.;'L" sent, there being a large number of medical men and others.

—_ Then in fact this fluid did not absolutely destroy the smell, but only
removed the feetor >—It removed the feetor, the special smell of putre-
faction in every case.

In those cases was the substance covered by the liquid, or to what
extent ?—In some cases the pieces of the substances being tested were
put into the liquid, dipped into it; in other cases the liquid was poured
upon them ; but some were immersed, and with the faeces it was poured
in and stirred. There were many other experiments subsequently of
immediate contact with the surface.

In some cases were not the feetid substances simply wrapped in
cloths saturated with the liquid?-—There were usome pieces that were
placed in wet cloths saturated with the solution.

Did you from that examination find this fluid to be possessed of any
peculiar efficacy, in preventing substances from undergoing decay
anid decomposition ?—It has the effect of retarding decomposition when
it is applied under favourable circumstances. It appeared to me that
if it were applied to large masses of the human body (for instance, to
the arm), then it checked, but did not prevent, decomposition.

For how long did it check it —I may mention that one experiment
was this: a fresh extremity of a human body, brought for the puar-
pose of anatomy, was injected with this liquid into the blood vessels,
and that was kept, [ believe, a month—for 20 days, at all events; and
then it was examined, and it was found to be preserved. It may be
said decidedly that it would have been in a worse condition if it had
not been injected ; it was preserved to a considerable extent, but it had
not entirely prevented decomposition. And my general conclusion
from that and other experiments of a similar kind was, that it does
act like various other substanees in retarding decomposition, but that
there are other substances which have been in use for some time which
are just as effective for that purpose. My conviction at the time was,
that it might, with other agents, be useful for anatomical purposes.

But not possessing any special or striking efficacy for that purpose ?
—No, not striking, but that it might be useful with others,

You made several experiments (o ascertain the effect of this fluid on
night soil, will you state what you regard as the more important of the
results obtained upon that subject—The effect of the liquid upon night
soil was in every instance without exeeption most marked and im-
portant. Various experiments were tried upon night soil in different
states of putridity. Upon_ some in the most putrid state, giving out
the most offensive, penetrating, and nauseating feetor, and in every in-
stance, without exeeption, where the liquid was applied, it removed, in
an instant, as soon as contact was made, that disgusting odour; and I
was particularly struck with this, and so was every person who saw these
experiments, all the by-standers, that what smell remained was fixed,
and not diffusible.

It did not remove all smell >—1It did not remove all smell. It seemed
to reduce the night-soil to the condition of night-soil that you find on
the road-side, in the country, which has been exposed for a long time
to the air.
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And even that smell you could not perceive at all uniess you went No.s
pretty close to the substance 7—Yes. I perceived, and so did others, R D. Grain.
that it was more fixed and less volatile. Kusmlnrr the Impurtance of °F Iﬂq’
this, I took every opportunity of asking different observers of various ——
ranks of life; who were present, what they thought, for I did not wish to
trust entirely to my own impression, and their opinion in every case
was, that not only was offensive odour removed, but that what remained
was remarkably fixed, and could not be perceived at a short distance.

How did you mix the fluid with the soil ?—The earlier experiments
consisted in mixing the liquid with the night-soil, by stirring.

In what proportions ?—In one case this quantity was applied ; there
were upwards of 2240 1bs. of night-soil, to which were added eight pints
of the liguid.

Did you know anything of the nature of the composition of the sub-
stance before you took it in hand ?—I knew it the day that the first ex-
periment was nade.

It being nitrate of lead, do you know the strength of it ?—I am not
~aware of the exact strength.

In the ease which you have now been deseribing, the fluid was inti-
mately mixed with the soil. Did you make any experiments with the
fluid merely poured on the surface of the night-soil ?>—Yes, I was par-
ticularly anxious that that should be tried, inasmuch as it occurred to
me that if it could be made to act as &H’ectually by that means upon the
night-soil as it had been done by admixture, there would be much
facility in the application of it for ordinary use. And particularly, it
occurred to me, that if a privy was about to be emptied, knowing the
horrible nuisance which that generally causes, it would be a great com-
fort to families and to the neighbours if, by the liquid being previously
poured into the privy by the servants, or by one of the mghtmen, some
days before, the feetor conld by that means be removed. It would of
course be of greatl advantage to the pﬂrties concerned. Therefore, that
experiment was tried at my soggestion, and in every instance it was
found that, when the liquid was freely applied over the surface of the
night-soil and of the walls, in an instant the penetrating and nauseous
feetor ceased.  Then, in nrder to try whether the bad smell could be
entirely removed, we tried an experiment, in which a portion of the
liquid was applied to a larze cesspool, and after an interval of three
days, the smell in the privy, which had been shut up, was absent.
Then, upon plunging a stick into the night-soil and examining it, the
smell at the upper part was that which I have spoken of before ; the
lower part was evidently feculent—of the ordinary feetor. Then, an
additional quantity of the liquid was added, and in two days afterwards,
buckets full were taken out, and it was observed by many who were
present, builders and surveyors of sewers, that the fawtor was gone;
that what smell remained was coucentrated, and did not diffuse itself
though the wind was blowing.

Was it in such a state then that you think it might have been carted
away in the midst of a crowded neighbourhood, in open day, without
occasioning any annoyance ?—As far as those experiments upon some
buckets full would enable me to speak, I should say, yes. As I could
not have an experiment, which would be effectual, of large masses and
cartage through atown, I asked a surveyor of pavements or sewers, who
happened to be present, what was his opinion ; and he, wlose duty it
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was expressly to look after matters of this kind, said that he was con-
vineed that it might be removed at any part of the day without ereating
a nuisance. And so also said the builder, upon whose premises the
experiment was performed.

What was the quantity of the liquid used in that instance ?—That was
the experiment where it was weighed. In the beginning, eight pints
of the liquid were poured upon the surface of a mass of night soil,
weizghing 22401bs,  Three days afterwards, eighteen pints in addition
of the liquid were added, and what I have described was the result.

You do not know the proportion of lead in solution ?—I do not
know the proportion.

Upon the whole, taking the result of all your experiments, have you
any doubt that this and similar decomposing fluids may be employed
with advantage in preparing privies and cess-pools for the removal of
their contents on any system of general cleansing which may be
adopted ?—I have no doubt that this and similar solutions of metallic
salts might be applied with the greatest advantage to the comfort, con-
venience, and health of the population in towns, and that so long as
privies are used, the employment of these substances will be found to
be beneficial in the highest sense of the word.

Did vou try any experiments with the fluid on privies in constant
use ?—Yes, that was also done, and with the same result ; where there
was a very offensive odour, by throwinzg down a small quantity of the
fluid, the feetor was removed, or, at all e\cnlg._ very much diminished ;
but I should say, that the experiments in private families were not Sﬂ
carefully performed as the more public experiments.

I'n water-closets in constanl use, where gases occasionally escape in
such quantities as to become offensive, do you think it would be
attended with advantage to pour down, from time to time, some of this
fluid to decompose the rases that are there formed ?—In that way, and
in various others {'mmecled with domestic economy of this kind, I con-
ceive that this and other liquids of the same character, might be used
with ereat advantage to the comfort and to the health of the inhabitants
of the house. Because, if you could interpose a quantity of this fluid
between the gas and the atmosphere, the former might be decomposed.
The gases upon which the foul smell depends, would be rlecnmpuwd
heture they could get into the air. And I believe, from some inguiry, that
however well water-clu%&tﬁ are constructed, it does happen certainly, in
most houses, from time to time, that there is an offensive smell. There
may be offensive gases escaping, and very frequently offensive and
poisonous gases present in the atmosphere, which cannot be recognised
by the smell ; of which I have seen distinet proof.

Have you made any experiments to test the power of this fluid in
purifying and removing offensive odours from a room ?—7Yes ; experi-
ments of that kind were performed where the atmosphere had been very
much contaminated by placing the faeces of patients in the hospitals in
small, close, and hot rooms, so that the atmosphere hecame highly
offensive, and a person could hardly remain in the room. Then by the
application of this fluid, merely to the atmosphere, applying it to the
air itself by wet cloths being moved about, the change was, in every
instance, most striking to everybody who saw the experiment; the
air became immediately relieved of all offensive odour.

Should you infer from that, that it might be made useful in removing
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close and offensive smells in the wards of hl‘:spitah?‘——l think, for -wNo.s.
reasons which I might afterwards give, there is nothing of greater . D. Graiu-
importance in laree hospitals, than to preserve, as much as pos-ible, a F{r s
pure state of atmosphere, because there is nothing which tends so mueh —

to the spread of disease as foul air; and this liquid, being proved to

remove some of the most noxious gases must, I conceive, be of advan-

tage in hospitals and similar institutions, in assisting other means in
maintainine a pure state of the atmosphere,

Do you think, particularly in the case of malignant fevers, and espe-
cially when the wards are crowded, that it must afford some help, and
must tend to gwe security to nurses and attendants >—Yes, It is my
opinion, as it is known to all medical men, that a debilitated and
unhealihy state of the svstem particularly predisposes persons to receive
disease ; that mnthmrr which will tend to keep up the health of the
'1tlEmId11tq medical or otherwise, of hospials, where there is fever and
other serious disease prevailing, would be highly advantageous, and so
far would tend to guard the attendants from their being affected by the
fever themselves.

It is stated by physicians of large experience, that in all diseases in
which the exeretions of the body become vitiated, and particularly in
fevers, where the excretions become poisonous in proportion to the
intensity of the disease, that persons employed in washing the body-
linen, and bed-clothes of the patients, scarcely ever escape an attack
of ferer if they eontinue that Emplu}menl for any considerable period.
Do not you think that the immediate immersion of the bed-clothes and
hody-linen in this fluid, or in similar solutions, would be likely to afford
some protection to persons so employed ?—Yes ; that is the conviction
at which I have arrived ; the foul linen of hospitals, in fever hospitals
particularly, is known to produce frequenily disease in perzons washing
that linen, and as this liguid will remove some of those poisonous
oases present in such linen, it must so far be beneficial.

Do you know of any instances in which it has appeared to be
employed with benefit of this kind, that is, in preventing the extension
of disease to the attendants ?—I have heard of such instances, but I
have myself witnessed no experiments upon that point ; the time during
which the investigation has been made is scarcely sufficient to test the
fact.

But you have never represented this fluid or any similar substance
to be a eure for fever, or to have any direct influence whatever on the
state and process of fever ?—Certainly not; and I am particularly
anxious to avail myself of this opportunity of having the conclusions at
which I and my colleagues have arrived placed upon record, inasmuch
as they appear to have been misconceived in various directions. As it
appeared, in the course of the inquiry, that this liquid had been spoken
of by some parlies concerned with it, as being a preventive of fever, I
and my colleagues, having fully investigated the operation of it, thought
it necessary to give an express caution that that was an erroneous opinion ;
and I should be happy to have this expression of our opinion placed on
record : it is contained in a letter which we addressed to Colonel Cal-
vert, relating to the application of Monsieur Ledoyen's Disinfecting
Fluid, proposed to be used in the fever hospitals of Ireland.
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April 27, 1847,

# There 18 nothing in M. Ledoyen’s Disinfecting Fluid that can arrest the progress of

fever, or influence the conmexion which the history of the human family shows is
nniversal and indissoluble between pestilence and famine, But though this preparation
can produce no effect on the primary, it may have some influence on the secondary
causes of fever, that is, on those canses which inerease its intensity, and favour its
spread when once generated.” * ¥ % ® % & But we must beg leave to give a distinet
caution against this preparation being spoken of as a remedy in fever; for if it be so
rﬂnsulere:i, it must lead to disappointment, and it will probably bring doubt on the
properties which it really possesses, and which are capable of being npl}hed in_various
ways to the publiec advantage."
—The conviction with which this letter was written was, that as the
efficient canse of t},rphur-. and similar fevers is not known, no person
acquainted with the science of medicine could presume to say, that a
disinfecting agent had been discovered; and I am anxious, as ** true
disinfecting agents” have been spukeu of as existing, it should be
placed on record, that, according to the opinion of the best physiolo-
oists and p;.l;hﬂlﬂrnstq 'the cause of fever is not known in its separate
form. T have an extract here from the work of Professor Chomel of
Paris, who says,

“ The causes of Lyphoid fever are enveloped in the greatest obsearity. We know
some of the circumstaneces under the influence of which it developes itself with a
marked preference; but the determining canse, the immediate action of which produces
it, escapes in the present state of science all our investigations,”

To that you agree?—I1 entirely agree. That was the opinion of
Professor Chomel in 1834 ; and it remains a correct expression of
the knowledge of the present day, that the eflicient cause of typhus
fever is not known; nobody knows what it is in its separate form ;
and, therefore, to speak of a disinfectant is to speak of applying an
awent to another agent which is not known, but which it is supposed to
control.

Whatever may be the effect of this fluid, or of any similar substance,
as a means of alleviation or protection, you do not believe that it
dispenses with the necessity of the immediate removal, from the sick
chamber, from the wards of the hospital, and from the neighbourhood
of a dwelling-house, of all filth and refuse, in short, of all ve'*eiable and
animal matters capable of undﬂgmng decumpnmtmn ';'—Certamij
not. The removal of all decomposing matter, of every matter which
deteriorates the air, is of vital importance in preventing the spread of
fever and all epidemic diseases ; and any substance, any agent, which
will effectively do this, as far as it will do it, must be of great advantage
in preventing the qpreml of typhoid fever. Again, as showing the
importance of [}l'E'EE‘l'HHIT the purity of the atmﬂbphere, and |1kewlse
showing the way in which therefore I conceive this liquid would be
useful, I would read a few lines from the opinion of Dr. Copeland, an
eminent English physician, who, in his Dictionary of Practical Medicine,
says, that there are a variety of dizeases which are caused by miasms or
exhalations from the soil, which do not propagate themselves. He
then goes on to add, * If, however, other causes are super-added, if the
persons labouring under disease from this source be confined in ill-
ventilated apartments, or breathe a close air loaded with animal
exhaldtmns, the disease may change its form and assume one of those
which arise from the second class of causes, that is, from animal effluvia,
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and thus become consecutively and conditionally infectious.”> That , g
seems to me to express in a few words the way in which those diseases g, p. Grin-
are propagated when once set up by the deteriorated state of the &g Faa.
atmosphere, and the way in which it may be expected that a decom- ~——°
pusing agent, by assisting in promoting the purity of the air, will not
indeed cure fever, but tend to prevent its extension.

But even if these substances were ten times more efficacious than you
have any experience of, you would not, on that account, be less scru-
pulous in removing all filth and excrementitious matters as quickly and
completely as possible?—Certainly not. It is most imporiant that
every kind of filth, and every description of decomposing matter should
be removed, because as decomposition is continually going on, unless
the decomposing agents which are to check it are continually applied
there will be the sume mischief continually renewed.

And you would use those substances, because,in relation to a subject
with reference to which our means of alleviation and protection are
confessedly deplorably deficient, you desire not to lose the advantage of
any help that can be obtained, whatever the amount of that help may
be ?—Certainly ; and I do not see that it is going back in our know-
ledge, or that it is improper in any way, that we should avail ourselves
of the help of aliguid, which has been proved to be efficacious as regards
some of the most poisonous gases with which we are acquainted ; which
has the advantage of being in itself entirely without odour; and which
has, as far as I am aware, no injurious action. On the other hand, some
substances are objectionable on account of their smell, and others, as
chlorine, because they irritate the orzans of respiration.

It is one peculiar advantage of the particular preparation you have
heen describing, that it is itself without odour ?—Tt is perfectly
inodorous, which in many instances, particularly in the internal appli-
cation of it, either in the wards of hospitals, or the rooms of houses, is
a great advantage.

Are the experiments which you have stated, all that you have made
upon this subject of deodorization P—What I have stated gives the sub-
stance of them ; they were greatly varied in number.

Were they the first experiments that you have undertaken of this
kind ?—Of this kind they were the first.

Have you made any experiments with any other substance ?—1I do
not recollect that I have.

You have not tried acetate of zine?—No.

Nor sulphate of iron P—No.

Nor any other substance?—I should qualify that answer with
reference to chlorides, which I have used, and seen used, again and
again in my own family, and elsewhere. With reference to various
forms of chlorine, that 1 have again and again known to be used in
various ways.

But what you have stated, you have stated in relation to a special in-
quiry which you were asked to make, relative to one particular substance,
without at all comparing it with other substances >—Entirely so ; not a
relative inguiry.

Therefore, whether there are any other substances which are equally
or more efficacious for this purpose, you have no means, from any expe-
riments of your own, of knowing ?—As far as this; since making that
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Report, I have witnessed experiments perfurmed with the liquid of Sir
Wiliiam Burrvett, and with the liquid of Mr. Ellerman. I was invited
to attend some experiments which were made with those two fluids.

What were the results in those instances. In what way did they vary
from the results as to this fluid ?—The experiments with reference to
Sir William Burnett’s fluid, were upon night-soil exclusively, and the
result was to take away the offensive odour ; but whether as efficiently,
with reference to the quantity used, as when the fluid of M. Ledoyen
was applied, I cannot say. The experiments which 1 saw performed
with Mr. Ellerman’s fluid upon night-soil, seemed to me to be. very
effective in removing the offensive odour, but it left a smell that I con-
sidered unpleasant, and that smell was a circumstance which seemed to
me to render it objectionable vpon that score for use in private families,
and in the interior of dwellings, or hospitals ; but, out of doors, I should
think it would be very efficient.

Was Sir William Burnett’s, without any peculiar odour ?—It has no
odour.

Have you tried sulphate of iron >—No.

Nor any of the other metallic compounds which are said to be de-
odorising ?—I have not tried them by my own experiments or obzerva-
tions.

Are you to be understood as assuming, when you speak of the puri-
fication of gas, that the diminution of offensive smell is its purification ?
—Not necessarily so; but if we know the nature of the agent which is
to be applied, and of "the matter (o be operated upon, we have the two
conditions for knowing whether the poisonous gas will be decomposed
or not. ‘And in the present case we have the necessary conditions for
arriving at a rizht conclusion.

Then you consider that the destruction of the smell is the destruction
of the poisonous gas P—With reference to certain known gases operated
upon by certain known agents we can then predict, and affirm that the
poisonous gas may, if the agent is fit, become decomposed, which in
this case was so.

You say that you would remove from the neighbourliood of dwellings
all decomposinz substances. Now, destroying smell as you do by this
substance, according to your reasoning you destroy the poisonous gas.
Then why should you remove all decomposing substances ?—I think
there appear to be various obvious reasons :— First of all, the' diffi-
culty of insuring the immediate a|‘rp[it4lim1 of the correcting agent.
Sf-cnmﬂ_‘,, that if the decomposing matter is in any considerable bulk
unless care is taken on the part of the person who apphf:t; the llquld
and that he applies a sufficient quanlity, the remaining portion of
matter not affected by the liquid will still undergo r!ecumpusitiun.

But where the bulk of the f@ces is not very considerable, if care is
taken by the use of the liquid to extinguish the smell, why should the
feces be removed; in a hospital for instance ?—In answer to that, I
should first of all repeat what I have already said. And secondarily,
that in the Report upon M. Ledoyen’s fluid it is not stated that every
smell, or that every gas connected with feculent and decomposing
matter, is removed. And until we know what is the efficient cause of
fever, no pathﬂ!ﬂﬂ'lst can undertuke to say, but that certain gases that
still remain, or certain subtle matters which remain, may, altlmLIrrh per-
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fectly inodorous and altogether inappreciable by the senses, be either No.8.
the efficient cause of fever or a cause of its spreading. R. ‘D. Grain-

Were you and your colleagues in perfect correspondence with respect *3p &
to what was the effect of the liquid upon the smell. Were your per- —
ceptions the same upon that point?—I believe I may affirm that the
reporters were all satisfied that the peculiar and offensive odour, the
penetrating and offensive feetor connected with decomposing matter, was
removed. No dissent was expressed to me at the time, nor have 1
heard of it since from either of my colleagues.

You say that the offensive smell was removed. Was there not a
distinct faint smell left, a smell very different from that of perfect fresh-
ness ?—I carefully examined with this express view highly putrid fish
which had been acted upon by the liquid, particularly mackerel, and I
found after the application of the liquid, that it had precisely, as far as
I could judze, the smell of fresh boiled mackerel. The smell of the
flesh of other animals and of human flesh, was of an ovily character, a
faint oily smell, and it was pronounced by those who were accustomed
_to anatomical processes, to be the smell of adipocire. The smell
of putrid fieces became, again, precisely as if they had been fresh dis-
charged, which is, of course, an offensive smell, but in this case the
smell was not diffusable, and it was of a different character from that of
decomposition.

Not penetrating so far 7—No.

And not noticible to the same extent?—Certainly not. At High-
gate a large privy containing nearly a wagon-load of nightsoil, was
operated upon by this liquid ; effectively stirred up and a sufficient
quantity applied ; that was done in the middle of the day, and within
two or three doors lived a pork butcher, whose wife told me that
she should not have known what was being done, unless she had been
informed of it, and she wished very much that they could have this
liquid applied to their privy to have it emptied ; whereas, if this night-
soil had been removed in the ordinary way, she said it would have
been, as it always had been before, a great nuisance.

There was no ease in which it did destroy all smell ?—I believe not.

Then, any smell being disagreeable and improper for a hespital or a
sick chamber, does not that afford a clear reason why all those matters
should be removed as completely and as quickly as possible ?—Qne
reason, in addition to the others that I have stated.

Is not the offensiveness of smell somewhat of a warning as to the
presence of an agent that is not compatible with health. Though the nose
does not always afford warning, yet, whenever the nose is offended, is
not it a warning ?—Seeing the perfect adjustment of all the works of
nature, [ have always myself been of opinion, as a physiologist, that
our senses are never intended fo convey to us any disagreeable or pain-
ful sensution, except for an object of preservation, or of safety of some
kind; and, therefore, my general conclusion is, that all matters that
have a noxious smell are injurious to the human being.

Is not it perfectly well known, with respect to the propagation of dis-
ease, that many diseases are propagated where that warning fails, or, at
least, is not perceived ?—I have no doubt that there are many noxious
agents, probably in minute quantity, which might produce most
deadly results. Seeing that the more subtle powers of nature are gene-
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R. D. Grain- niOXious which are not accompanied by smell, or, if they be accompanied

gery ¥%1+ by smell, it cannot be perceived under ordinary circumstances, ]::elng
—— 50 minute.

Do you think, from what you have seen with relation to Sir William
Burnett’s fluid, the chloride of zine, that it was, pro tanto, as efficacious
as the nitrate of lead ?—I may mention that I was merely present by
invitation, at certain experiments, where the liquid of Sir William Bur-
nett, M. Ledoyen. and that of Mr. Ellerman were tested, bat I had no
means of making comparative experiments, and therefore I am not
prepared to pronounce any opinion upon that point.

Without making comparative experiments with perfect accuracy,
what was your impression, or what was the impression of the observers,
as to the relative strength of the two fluids when applied in anything
like the same proportions >—No observation eame to my ears, that I
can remember as to the relative merits of the two fluids. The great
object seemed to me to be to test the efficacy of Mr, Ellerman’s fluid,
who was the performer of the experiments.

Ought not you, before giving an opinion decidedly in favour of any
one substance, to have made similar experiments as to the relative
strength of others, which might, for ought you know, be more power-
ful, and possess other ad vantages ?—If the question which was referred
to us had been to ascertain the relative merits of Monsieur Ledoyen's
fluid as mmpar&d with others, it would have been a very desirable
thing.

Would it not have been, quite irrespective of any reference, a desirable
thing, as a matter of science, on a subject so important as yvou consider
this to be to public health ?—Certainly. I conceive the subject to be
by no means closed. The investigation of decomposing agents has
only begun ; and I, for one, think that the areater the number of these
agents, “and the oreater the variety of them which may be discovered to
be efficacious, the better, inasmuch as they may be applied under
various circumstances. It is a most desirable thing to multiply their
number and to test their gualities.

If Sir Wiiliam Burnett’s fluid destroyed smell, pro tanto, to the extent
to which it did, so far you would say that it had the same properties
as this fluid, the nitrate of lead ?—1It would depend upon the chemical
constitution of Sir William Burnett’s fluid and on its chemical action
upon the matter to which it is applied.

Did you observe any effect of this nitrate of lead on the chemical
constitution of the matter to which you applied it; did you perceive
anything more than that the amount of the offensive smell diminished ?
—More than that, the appearance of the parts acted upon indicated
the presence of lead ; the matters were changed in colour, particularly
night soil, and, as i staled before, as the chemical composition of this
liguid is known, and the chemical composition of the matters to
which it was applied was known, we see perfectly what it would de-
compose. For instance, sulphuretted hydrogen.

Though it might arrest, it did not prevent, the decomposition of
animal matter 7—In the cases in which it was tried it did not prevent it,
but it retarded the prozress.

In the progress of decomposition, would not gases be evolved ?—Yes.
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Are you not aware that in the case of persons who are exposed to  No.8
the influence of decomposing substances there is a very deleterious B. D. Graine
effect upon their health?—Certainly ; nothing can be more noxious. 5@

Then this fluid may destroy smell, but not dentmjinn; the decompo- —
sition, or the gases evolved by demmpnmtlnn, it may, for any proof you
have yet to the contrary, fail to destroy the noxious qualities hitherto
observed in gases evolved from the decomposition of animal matter ?—
On the contrary, I contend, that in this case, it cannot destroy the
smell in any eother manner than by decomposing the zas on which the
smell depends.  In this particular instance we know for certain that it
does destroy the smell of one noxious gas by decomposing, and not
merely masking, the gas, namely, sulpharetted hjdrﬂf‘f'l?ll. I think,
therefore, the term, “ deodorising,” is misleading ; for it assumes, 1.1'111{'.
"the substance, to which the ward is applied, dne&- nothine but remove
the smell ; whereas, in the case of sulphuretted hydrogzen, we know
that it removes the smell, because it decomposes the gas. If all the
wases, the prodnct of decomposition, be known, they can be entirely
decomposed by appropriate chemical agents. Whether something re-
mains behind with which we are not acquainted no person at present is
in a position to pronounce, because that involves a fundamental ques-
tion which the prorress of science has not yet answered, namely,
what is the efficient cause of typhoid aud other fevers of that class.

With relation to the cause of fever, are you not aware that a person
may be placed under such circumstances as will be certain to produce
a fever ; could not you yourself place a person under such circumstances
as to produce a fever ™—The only evidence that we have of the kind is
from experience; and I will mention one fact illustrative of the influence
of cireumstances producing fever, that if a house is either built over a
privy, orclose to the side of it,sothat there is a constant evaporation of
the gases from the night soil given off in that house, it matters not
how often the inhabitants are changed, it is known o medical praeti-
tioners that different families goiug into houses so siluated will again
and again be attacked by typhus fever. But I should say as 1 did
before, that, not knowing the efficient cause of fever, all these obser-
vations are, after all, but an approximation to the truth.

Is not an immediate and invariable antecedent to be deemed a cause ?
Supposing, for instance, a certain number of individuals were shut up
in a close and ill-ventilated room, surrounded with night soil or with
oases evolved from decomposition of various kinds, might you net be
quite certain what would be the result upon them sconer or later?—
Experience has shown that when those conditions are present, typhus
and typhoid fevers generally follow ; but this is to us, at present, the
ultimate fact.

Has not experience equally well shown that in places where those
agents are removed; for instance, in places kept particularly clean,
free from decomposing matters, with a pure air, ty phus fever 15 effec-
tually kept out *—Unquestionably experience does show that.

Can you have any better proof of cause and effect than what is afforded
by the effect following the presence and not following the absence
of those things ?—That there is an aggregalion of mrcumsmnce*s for
the most part known, which produce f'ever and that the absence of those
aggregated circumstances will prevent its appearance, is perfectly true,
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and a most important truth, in which [ entirely concur. Dut inas-
much as when those circumstances are present they are numerous, and
their isolated action has not hitherto been detected, and the exact
character of some of them not even known, all that is quite consistent
with what T have stated, that we do not know enough of the efficient
cause of fever to enable any one to say that he has or can have a pre-
ventive of it.

From the practical knowledze you have obtained in the examination
of different towns, could not you undertake to say that in particular
districts it would be perfectly certain that durinr certain periods of
time typhus fever and other epidemics would prevail there?—Un-
questionably.

Have you not a perfect confidence that the removal of those circums=
stances, from which you infer i:hﬂ..m*-r,, will be attended with the absence
of disease >—Certainly. My opinion is, that as much might be done
for the prevention of the generation of typhoid fever by the removal of
the agoregate known causes, as has been done for the removal of inter-
mittent fever, by removing the known agpgrerate canses leading to
ague, and that when all those causes are known, as at the preseut time
most of them are, we may hope entirely to eradicate typhoid fevers.

The following passage is contained in a letter from a medical prac-
titioner, * I was passing the drain grating at the corner of Union-street,
Bond-street, when I perceived a most faint and disagreeable smell
arising from it. Being immediately attacked with nausea and an
indescribable sensation of illness, [ at once returned home and drank
half a wine-glassful of brandy. Afler a short time the indisposition
appeared to pass away, but the peculiarsmell of the drain slill remained
in my nostrils. I had to visit a patient, near Manchester-square, that
evening, and whilst in his house, T felt so ill that I immediately
refurned home and went to bed. At that time my head ached violently.
I had nausea, pain in my back, and an unpleasant taste in my mouth.”
It would be easy to multiply such instances. Is not that specific evi-
dence of the operation of cause and effect with reference to the form of
disease which yon call tvphus?—Yes, I think that that has all the
appearance of cause and effect. My conviction is entirely to that
effcct ; but there is no positive evidence, as the germs of the disease
mizht have been in the system previously.

Are not you aware that till very recently, it was the opinion of a very
large portion of the medical schools, decidedly, that such agencies us
these had no effect at all upon typhus ?—That is an opinion which not
only has been entertained very generally, but is still by many persons.
But on the whole of this subject there are most conflicting opinions. Thus
it has been very atmn“rly advocated by Professor Gardner, of Hampden
nt'EIJ.:'im:'j-’ College, in the United States, that the active ]1[*!!!-:'11114: of ma-
laria, in ;'Ill"“El'IEI'ﬂl sense, is sulphuretted hydrogen, and he brings forward
a number of facts in support of that opinion. With reference to the
remittent African fever of the Niger, it is, on the contrary, the opinion
of Dr. Pritchett, that sulphuretted hydrogen had unothing to do with
it; and Dr. McWilliam also denies the existence of wulphureticd hy-
dmgeu in the waters of the Nmer, and believes that it was not the cause
of fever. These conflicting opinions always have existed, and will for
some time doubtless exist.
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Are not the opinions which you have stated to prevail, mere hypotheses, No.s.
without any experience or proof?—My opinion is, that at present no L b Ej_m'“-
one is in a position to affirm what is the real and efficient cause of b
typhus fever. I have mentioned Professor Chomel as an example of ——
the prevailing opinions. He says that there are two opinions, one,
that the noxious agent acts upon the nervous system, and another,
that it acts by poisoning the blood. Now it is quite possible, though
I do not myself believe this to be the cause of the disease, that somz
electric state or subtle change of the atmosphere may be induced,
and that this is the eflicient cause of disease, and not the production of
poisonous gases. I believe, that at the present day, science does not
afford sufficient data for an answer to the question, as to what is the
real and efficient cause under which typhus fever will arise.

You mean that the aggresation of causes, supposing that asore-
gation always to occur, has always the same result, but that the present
state of knowledge does not enable you to pick out of that aggregation
the exact agent which produces disease ?—Certainly. We know that a
certain aggresation of circumstances will cause typhus fever, and that
the prevention of that aggregation of circumstances will prevent ils
oceurring ; but we do not know which is the efficient agent among those
numerous causes. [ may also observe, that in the works of nature gene-
rally, the most obvious phenomenon to human observation, that which
most commonly strikes a person amongst a number or series of
phenomena, is not generally the real and efficient cause of what results
—that is generally concealed, a circumstance inereasing the difficulty
in the present case.

Is it not sufficient that we know the force of the agoregation of canses,
without pretending to know the eflicient cause. For example, we know
that by the combination of sulphur, and carbon, and nitre, in certain
proportions, and an application of heat, we get the explosive force of
cunpowder. Why should practical applications be stayed, by specula-
tive hypotheses,—without trial—as to what is the efficient caunse of
the explosive force of gunpowder, the nitre, the carbon, the sulphur
or the heat 7—1I would not stay any practical application. It is with
aggregates we have to deal ; and, fortunately, we know practically, to
some extent, how to deal with them. DBecause in the present stale of
our knowledge, we cannot single out from the aggrezate the immediate
disease-producing agent, that is no reason why we should not do all we
can to act upon the disease-producing ageregate. To illustrate my
meaning, [ should choose the example of the composition of the atmo-
sphere rather than that of gunpowder. It has always been known, that
atmospheric air sustains combustion and life; but until the several
principles which enter into the composition of the atmosphere were dis-
covered, and obtained in a separate form, the particular principle which
sustains eombustion and life could not be known. Now we know, that
among the ageregate principles contained -in atmospheric air, the life-
sustaining principle is oxygen. What the disease-producing principle,
which is to typhus fever and other maladies what oxygen is to healthy
existence, we do not yet know; and [ think it is wrong to speak as if
we did know. But when true disinfectants are talked of as contradis-
tinguished {rom deodorizers, the possession of this knowledge is
assumed ; and this, I think, the present state of science does not warrant.

Does not that amount to an express statement that this particular
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fluid has not the quality of disinfection P—In the present state of
knowledge, I should say, we cannot answer whether it has the power of
preventing infection, or net.

You stated that it purified the atmosphere. Of course the best test
of the purity of the atmosphere is its effects on the health. Now,
taking a ward crowded with typhus cases, are there not the ready
means of preving the matter experimentally, by seeing whether, by
the use of this fluid, and the abolition of the fretid smell, the general
symptoms of disease abate when it is used, and increase when it is not
used. What evidence have you that it has an effect upon the health
of the patients —The evidence is of this kind. It has never been
affirmed by me or by my colleagues in that Report, that the fluid of
Monsieur Ledoyen had any other direct action than that of decom-
posing, for example, sulphuretted hydrogen. Then knowing that sul-
phuretted hydrogen is a very deadly poison, and that an atmosphere
mixed with considerable quantities of it has a most injurious effect
upon the health, I consider that the fluid purifies the atmosphere as
far as it removes the sulphuretted hydrogen, but I have never affirmed
that this liquid produces perfect purity of atmosphere.

Itis well known that persons recover more quickly, and that altogether,
the symptoms go on better in a pure country atmosphere, than they do
in an impure town atmosphere. Now if you purify the atmosphere
have not you the power immediately of observing its effect in the pro-
oress of the people in the hospitals 7—Yes. T have the strongest
conviction, that by purifying the air as far as you can purify it (which
is a conditional term), you will immensely improve the condition of all
persons labouring under disease.

Ought we not to have something more than that conviction, that is
to say, some positive evidence as to the effect on the sensitive people
who ought to be immediately influenced by the purification of the air
that they breathe, namely, the sick P—I believe that evidence of that
kind which has not been controverted, has been afforded in the brief
gpace of time since this liquid has been applied. It has tended to
improve the condition of the patients in the dysentery ward of the Fever
Hospital in Duablin. It is testified by the resident physician, that the
condition of the sick labouring under dysentery was much improved.

Have you not seen contradictions of those statements with relation to
the Dublin Hospital, by Mr. Wylde, one of the surgeons there ?—I have
not seen any contradiction of the fact, that in the dysentery ward, of
which a report was published in the General Report upon M. Ledoyen's
fluid, after the application of the liquid, the mortality was considerably
diminished.

Have you not seen it stated in the testimonials to Sir William Bur-
nett’s fluid, that the fluid did not prevent the spread of disease ?—I
have seen testimonials in favour of Sir William Burnett's fluid ; but I
do not, at this moment, remember their precise bearing on the point you
mention. I should mention that the only part of the Report for which
I and my colleagues must be held responsible, is the part to which
our names are appended. This Report contains a number of other
letters and statements for which I and my colleagues are in no degree
responsible.

Uu-‘rht there to remain a doubt as to the effect of this fluid in puri-
fying the air, when it may be tested by its perceptible effect upon the
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condition of patients?—I am not aware of experiments having been Ne-&.
tried sufficient to determine to what extent there is a diminution of R;;enr'}g::.h'
disease, in consequence of the application of this fluid. It would require "F.R.S."
an extended series of experiments, occupying considerable time, before

a physician would be able to pronounce that any particular agent had

greatly improved the condition of patients labouring under disease.

All that is affirmed in this paper is, that it holds ont a promise of benefit

with reference to the purification of the wards of hospitals. But I con-

sider that one very important object of this liquid is, its application to

the case of night soils and water-closets, and all contrivances of that

kind, where we prove positively, that it has a most important and bene-

ficial influence.

That it diminishes the offensive smell is clear ; but where is there
any evidence as to the effect on health, except inferentially, and that
inference founded exclusively on the unproved assumption that offensive
smells alone are the efficient causes of disease ?—It is founded upon
this evidence, that this agent clearly has the power of decomposing what
is known to all medical men, aud particularly to those who have been
engaged in sanitary inquiries, as a most noxious poison, the sulphuretted
hydrogen.

You consider that you cannot destroy that smell, without destroying
that poison ; that the destruetion of the smell is in fact the decompo-
sition of the agent upon which the smell depends ?—It is the result of
the decomposition of the sulphuretted hydrogen.

Where is the evidence, in the course of sanitary inquiries, as to the
specific effect of sulphuretied hydrogen ?—I must again observe,
that all these opinions, with regard to the cause of disease, are most
unsatisfactory, for the whole inquiry is uncertain. Nobody can say
whether you have an agent which will prevent the generation or even
the spread of infectious or epidemic diseases. But there are many
important indications that sulphuretted hydrogen is most noxious, either
in the production or in the spread of disease; there are numerous
experiments to show that it is a poison.

Will you refer to them ?—There have been experiments performed
upon animals, which have been compelled to breathe an atmosphere in
which a certain quantity of sulphuretted hydrogen was mixed, and which
have perished. Sulphuretted hydrogen, in combination particularly
with ammonia, is evolved in privies, and knowing that this is a
noxious agent, by experiment, and it being known by physiologists that
it is one of the most deadly poisons in nature, inferentially, it has been
presumed, that where it is present, it must have an influence either in
the origination of disease, or in the propagation of it.

If you remove from the atimosphere that agzent, do not you pro fanto
purify the air >—Unquestionably, pro funrto, and no furiher.

You have spoken of a long series of experiments, as being necessary
to prove the effect of pure air. If you take either a sick person or a
person in moderate health, from a town, and put him on the top of a
hill in a dry situation, will not the effect be manifest in a day or ina
week ?—1In some cases it will be so, and in many instances very speedily,
the im provement is striking and remarkable.

Is it not a matter of common experience that the going out of a
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crowded town even for a day into a pure air is immediately perceived,
at all events by the appetite P—In some cases it is; not necessarily =o,

If' a number of persons are taken out fora day into pure air, will not
the effect be perceived by the increase of appetite in the class?—TIf youn
mean by that to attribute it to the influence of breathing the pnre air,
exclusively, there is no proof of it. Another obvious Explsmatmn would
be the taking exercise.

bup;umnn you take them out in a carriage without a motion in the
way of exercise, or riding on the top of a coach, will not such an effect
be pmduced ?—Besides exercise, there is another cirenmstance which
also occasions the waste of the body—when a person passes from a
warm temperature into & cold one. Ifa person 15 on the topof a coach,
and passing through cold air, there is a loss in the body which must be
supplied by food.

Do you mean to say that taking an hour's walk in St. Giles’s, and
taking an hour’s exercise in pure country air, will produce the sume
effect ?—-Unquestionably exercise in the pure air will be more beneficial,
but I am not aware that the effects are so immediately produced. And
I must also say, with reference to any experiments upon this fluid of M.
Ledoyen, that it has never been applied under those circumstances
in which you could exclude, or pretend to exclude, the whole noxious
atmosphere. That is nowhere affirmed in the report for which I and
my colleazues are responsible; nor do I think that this point has ever
vet been accomplished in the impure air of cities, hospitals, privies, &e.
But our opinion was, seeing the decided advantage that it would be to
the comfort of persons with reference to the emptying of privies, and in
various applications in which the most offensive smells can be instantly
removed in a sick chamber, it had altorether such advantages that it
would be of great utility to the public to have it in general and com-
mon use, in combination with other fluids of a similar character,
invented by various persons,

Have any suzrestions occurred to you relative to the employment of
any of these fluids in preventing smells arising from drains '—Yes. It
appears to me, having lately had occasion to direct my atiention to the
construction of house drains, and the contrivances used to prevent the
escape of foul air from those house-drains through the sinksand gratings,
by the bell-trap particularly, and the syphon-trap, and other traps, that
the construction of those bell-traps might be greatly inproved by their
beinge made to contain, without increasing their size, more walter, and
that at night particalarly, when the water is to remain in the trap per-
haps for 12 hours during the night ; by a discharge of fluid like M.
Ledoyen’s, or any other having the proper chemical properties, being
made into the bell-trap and syphon, you would prevent the passage of
sulphuretted hydrogen (which is the canse of the smell of a common foul
drain) into the house ; the gas would be decomposed in its transit.

But inasmuch as, according to your evidence, the fluid does not pre-
vent the decomposition of animal matters where animal malters are
carried into the drains, but only prevents the smell, and as, therefore,
you do not prevent the evolution of gases arising from decompositior,
will you undertake to say that, by stripping them of that which gives
warning of their existence, namely, the smell, you do not mask the
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danererous element, namely, the gas, which is the result of the XNo.=.
decomposition that goes on without smell >—We have no proof R.D. Grai -
that this Liquid, if it cnuld be applied as fully as it was required, might ®Fg3"
not entirely prevent decomposition. In the experiment to which I re- —
ferred, where it was tried upon portions of the human body, the appli-

cution was of such acharacter that there was no certainty that it reacherl

every part of the body. 'Therefore, there is no prooft that, if applied

to a sufficient extent, it does not entirely prevent, as it certainly does

check, decomposition.

Could yvou practically have done that without disintegrating the
whole 7—It is impracticable.

You have no substance, even if it were efficacious to the extent yon
have described, which would entirely prevent decomposition?—I am
not aware that we have. But if it be considered an objection to any
agent which takes away offensive smells, that it leaves no warning of’
the presence of that which caused the smell, then no agents will ever
be used to prevent foul smells, arising from the present construction of
dwellings, and which are likely to continue, under the most favourable
circumstances, for a considerable period. The efficient mode of pre-
serving health will be, of course, to prevent, by proper precautions,
decomposition taking place.

With respect to this arent itself, the nitrate of lead, have you tried it
sufficiently to be quite sure that in itself it has no injurious effects P—-
That has nol been tried, but from the form in which it is used, and the
changes which afterwards take place when it is applied, when it becomes
converted into insoluble sulphuret of lead, it is not likely to lead to mis-
chief at all.

Being a liquid it cannot attack the zases?—I am speaking of it
after it is decomposed.

Are you not aware of the known effects produced by emanations
from lead, such as colica picforum’—Yes ; but in this case after the
nitrate of lead has been applied to the lllrrht-sml or other decomposing
matter it becomes converted into insoluble quiphuret of lead. 1 do not
see that any danger would follow the application of it.

Have you read Dr. Lyon Playfair’s evidence on this subject ?—I
have.

Wherein do you dissent from that, or wherein do you challenge any
of his facts ?—It struck me on reddmg Dr. Playfair’s evidence, that i
i5 likely to lead to disappointment, or even something worse by speaking
of true disinfecting substances. 1 think itis objectionable to class them as
disinfectants, decay preventers, and deodorizers, inasmuch as no patho-
logist, I believe, presumes to say, what is the efficient cause of typhoid
fevers to which these augents more particularly refer. And therefore, to
speak of a certain class of agents, such as chlorine, being true disin-
fectants, is mot in my opinion in keeping with the present state of
knowledge. Moreover, in the above classification, those substances,
such as certain metallic salts, which, although they may not be true
disinfectants, are, by the decumpumlmn they effect in certain noxiowus
oases, much more than mere deodorizers, would find no proper place.

You think that the efficient cause of fever is not known ?—1I am per-
fectly convinced that typhus fever occurs under certain conditions in
their aggregation, but that the operations of living bodies are so subtle,
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'No.8&.  that nobody in the present state of knowledge can say what is the
R. D. Grain- effective cause of typhus fever, and that he can therefore, remove it.

E"F":Ii",“g!“ Not being able {o say what may be the efficient cause, vou cannot

—  tell whether an agent of this kind will grapple with it?—In saying

that we cannot remove it, I should still say, that I believe we have the

perfect power of removing the aggregate causes, and amongst the

agorecaled causes the efficient cause, but no physiologist knows what

the efficient cause of typhoid fever is, and therefore, to speak of true
disinfectants, is likely to lead to disappointment.

Then yon dispute the statement that we must attack the gaseous
emanations with another gas?—That is not a necessary part of this
question. We have no evidence that the cause of typhusis a gas; it
may be some peculiar condition of the atmosphere induced by certain
circumstances. We cannot tell whal we have to attack.

You spoke of the purity of the atmospheric air as being affected
by these impure substances, of course the air is a gas?—I make a
most important distinclion between the efficient canse of typhus fever
and the spread of typhus fever. The efficient cause of typhus fever
may be present when a large number of persons are aggregated to-
gether ; out of those persons a certain number will become the subject
of typhus ; the efficient cause will take effect upon them, others among
them will escape ; but if the health of those who have escaped becomes
deteriorated, the efficient cause may then produce typhus fever in themn,
and therefore, anything which tends to lower the stamina of the con-
stitution, (and I consider noxious gases, particularly sulphuretted
hydrogen, and carburetted hydrogen, to be of this class,) will not
directly produce fever, but will indirectly produce that condition of the
body, which fits it to receive the impression of the cause of fever, and
in that way purifying the air is a most important safeguard to prevent
the spread of fever notwithstanding the cause of fever is not known.

You still think that this fluid, inasmuch as it purifies the atmo-
sphere does affect the spread of fever ?—Yes; because taking certain
actual known poisons, as syphilis, which requires for its effect upon the
human body a certain condition ; if a number of persons are exposed to
the poison of syphilis, some will be affected, and some will escape. And
50 it seems to be with respect to all causes of disease. A cause may
be present, but that is not sufficient, it will not act upon the living
body unless it is in a state fit to receive the impression. This suscep-
tibility to disease would, I believe, be lessened by this and similar
liguids.

If you erowd people together under almost any disease, will not the
effect of crowding them together be to spread the disease and aggra-
vate its intensily ?—If you speak of typhoid fevers, I should say, Yes;
and more or less as regards all other kinds of disease.

Puerperal fever 7—The evidence about that will not enable me to
form a general conclusion ; it often does become epidemic and infec-
tious ; so that the germs of it, whatever these may be, may, for exam-
ple, be carried by the medical attendant from a patient labouring under
the disease, to another patient till then free from it.

Are not you aware that it is found, that upon separating the patients
the amount of fever diminishes ?— Certainly.

During the late severe visitation of fever there has been an oppor-
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tunity of tryinz the effect of this fluid in the crowded fever wards. No.s.
What evidence have you as to its effect in preventing the evils usually R. D. Graig-
resulting from over crowding the wards, or in preventing the spread of Eelf-:lfél?"
fever ?—I merely regard the fluid of Monsienr Ledoyen, and all of the —
same class at present, as tending to prevent the spread of epidemic dis-
eases, by purifying the atmosphere,
You think that if the smell is put an end to, or diminished, there is,
pro tanto, a purification >—I think, when we know the gases which
cause foul smells, which we ascertain by observation and experience to
be poisonous, if you remove or decompose those gases you so far purify
the atmosphere, with reference to the extension of disease.
Has not carbonic acid gas, in some of its modifications, a less offensive
smell than sulphuretted hydrogen, and yet is it not attended with as great
or even greater mortality ?—The action of carbonie acid is of course that
of a deadly poison, if it is sufficiently concentrated. But that does not
appear to me to touch the question. Certain noxious gases have smells,
and certain noxious gases have not smells. I believe that when those
which have smells are removed from the atmosphere, you, pro tanio,
purify the atmosphere, with reference to the spreading of disease.
For anything that you have shewn to the contrary, may not the smell
belong to the sulphuretted hydrogen, and the efficient canse of disease
be carburetted hydrogen, or some other modification of gas without
smell, which this deodorizer does not touch ?—1It certainly may be so,
but we have no proof for or against that opinion. I would observe,
that many of the attempts that have been made to determine the cause
of fever of late years, have given sulphuretted hydrogen as the cause ;
but I place no reliance upon those inquiries at the present time.
May not those statements, with respect to the effect of sulphuretted
hydrogen, be of as good authority as the statements of those who see
no efficient cause of disease in the assemblage or aggregation of filth,
and all the excretw of a eity /—Indeed, much more so, inasmuch as
we know that sulphuretted hydrogen is a deadly poison to animal life.
Therefore, we have that in favour of that opinion, while the other opinion
is opposed to every kind of evidence.

No. 9. No. 9.
H. B. Leeson,
Henry Beaumont Leeson, Esq. M.D. . Esq., M.D.

You are teacher of chemistry and forensic medicine in St. Thomas’s
Hospital ?—I am ; and one of the physicians, thereto. :

Have you, as a chemist and physician, paid special attention to the
subject of noxious gases and emanations, and the means of decom-
posing them ?—T have had my attention particularly directed to the
subject on many occasions, not only as a_phgsmmn, but also as having
been very frequently engaged in various indictments for nuisance and
otherwise. : _

Will you state what are the peculiar compounds which occasion
the fietid and dangerous gases that arise from the decomposition of
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vegetable and animal matters ?—The fw!id ones are gemnerally sul-
]}hurcﬂcd hydrogen, sometimes termed bydro-sulphurie acid, phosphu-
retted hydrogen, cyanogen, hydro-sulphuret of ammonia, and am-
monia, the most th_t1d being sulphuretted hydroren and phr:-sphurctted
]l}drngen. Carburetted hj,rdm-rren carbonic oxide, and carbonic acid in
excess, may be enumerated as rl1lllreruu'~‘: but comparatively inodorous
gases. In a sanitary point of view the amount of watery vapour is
also important,

Which are the most dangerous ?—That is rather a larze question.
I should attribute the most [ieleierlmm influences to the :,ulphureltml
and ]:rhﬂ*p]lul'cltcd hydrogen, the eyanogen, and the hydro-sulphuret
of ammonia.

That is, of those gases with smell ?—Yes.

The vegzetable and the animal emanations are commonly conceived to
give rise to different classes of diseases, are they not ?—It is generally
supposed, and, in faet, coincides with observation and experience,
that where you have a ]d]’:"f_ quantity of decomposing vegetable matter,
there fevers of a remittent type are most prevalent; where, on the con-
trary, the decomposing matter is of animal origin, there fevers of a
typhoid character are most prevalent.

Are not typhoid fevers observable in places where there is no decom-
position of animal maiter ?—If you have reference to the origin of
the disease, I think it is difficult to say that they do exist, or do origi-
nate, where animal matter has not been in ur’lecnmpmm-r state.  But
I am rather doubtful of the decomposition of animal matter being abso-
solutely essential to the generation of the miasma, whatever it may
be, of typhus.

You are aware that typhus fever prevails extensively in pnrtiuns of
Ireland, are you aware of there being evidence that there is a coinci-
dent plevnlence of animal demmpmltmn ?—There is no ditch, or other
reservoir of stagnant water,in which a large quantity of animal matter
does not also exist, arising from animalcules and a number of liitle
insects, continually -:h:nn' and putrefying. The bog country of
Treland has, however, been considered as remarkably free from pa-
ludal miasmﬂtﬂ, aud I should be rather disposed to attribute the pre-
sent prevalence of fever to the diminished capability of resistance to
discase arising from famine and destitution,

When the ]}revalent character of a great mass of decomposition is
vegelable, why should you ascribe the main cause of the prevalence of
fever to the smaller portion, namely, the animal?—I am not prepared
to ascribe it to either the one or the other. I can only speak to facts ; as
to the more general prevalence of remittent fever in those places where
there is a large quantily of decomposing vegetable matter; and as to the
general prevalence of typhoid fever where animal malter is in a decom-
posing state.

You would include in the category of animal matter human fieces ?
—Yes.

Even when they come from a population who do not eat animal food
in any considerable pt‘uimrtiun ?—Yes.

Will you state the composition of the principal feetid and dangerous
gases !—The composition of the sulphuretted hydrosen consists of sul-
phur and hydvogen, phosphuretted hydrogen of phosphorus and hy-
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drogen, carburelted hydrogen "of carbon and hydrogen, ammonia
of nitrozen and hydrogen, carbonic acid and ‘carbonic oxide of
oxygen and carbon, evanogen of carbon and nitrogen. The com-
position of the hy dm-sulphurel of ammonia (or, as sometimes termed,
the hydro- qulpllate of amnmnla} is a compound of what is termed sul-
phuretted hydrogen and ammonia, the sulphuretted hydrogen being con-
sidered as an acid, and termed hydro-sulphurie acid.

So that they are, in fact, combinaiions of hydrogen with sulphur and
phosphorus, and so on ?—Yes; with the exception of carbonic acid and
carbonic oxide, hydrogen is a constant constituent. In eyanogen it
does not exist but is commonly combined with’ it, forming hydrocyanic
or prussic acid.

Have you paid any attention to the means by which those com-
pounds may be destroyed ?—Yes; they may be destroyed in various
ways. They may either be removed from the atmosphere by what is
termed fixation, or destroyed by entering into new combinations.  Sul-
phuretted hydrogen might be entirely removed from the atmosphere,
for instance, by substances capable of forming combinations with its
elements, as, for instance, the metallic salts. Then again, sulphu-
retted hydrogen might be destroyed by the action of chlorine, in which
case another zas, the muriatic acid, would result from the decomposition
of the sulphuretted hydrogen, and there would merely be the substitu-
tion of muriatic acid gas. The action of chlorine upon the sulphuretted
hydrogen would be to combine with its hydrozen. forming hydro-
chloric or muriatic acid gas. 'The action of a metallic salt capable of
fixing the gas would consist in the combination of its metal with the
sulphur to form a metallic sulphuret, whilst the hydrogen would be
united to the oxyg:n of the metallic oxide (the basis of the salt) forming
water.

So that, by one method the decomposition is effected by changing
some of the elements and making a new combination, and the other
is by fixing the elements of the moxious oases 7—Ye*;. In one case
the conmmmallnq aas is absolutely removed from the air, and the air
is purified, in the other case you substitute one de]elermus gas for
another.

What is the chief agent in changing the composition of those gases
by altering the component elements ?—Chlorine is one of the most
efficacions.

What is it that gives to the chlorine its peculiar efficiency ?—It has
a_very great affinity for hydrogen, forming with it hydro-chloric or
muriatic acid. It may also decompose water and thus set oxyzen at
liberty.

Is there any particular inconvenience in using that as a decomposer?
—We have found, as far as our experience in St. Thomas’s hospital is
concerned, very little benefit, in fact no benefit, from the use of chlorine,
because the irritant effects of the gas generated, the irritant effects of
the chlorine itself, are so deleterious that we find the mischief resulting
from the use of chlorine too great to be compensated for by any dis-
infecting properties it may prnhahly possess. Its corrosive properties
are also a serious inconvenience.

What are the agents chiefly used for the purpose of fixing certain of
the elements of noxious gases, so as to render the objects no longer
volatile and neither odorous nor noxious ?—DMetallic salts chiefly, but
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more particularly those metallic salts the base of which combines with

H.B. Leeson, the sulpllur

Esq_, M.D.

You witnessed the experiments with Monsieur Ledoyen's disinfecting
fluid at St, Thomas’s Hospital —I did.

Did you detect at once what the particular substance employed was?
—Yes

* How did you arrive at that knowledze >—From observing the effect
nl" the liquid npon the various substances to which it was upp]md I
observed a slicht white precipitate when it was mixed with water,
which I attributed to the production of sulphate or chloride of lead.
[ also observed a blackening, which induced me to believe that it con-
tained one of those metals which most readily combine with the sul-
phuretted hydrogen, and form with [it a black compound, which I
Jjudged in all probability to be a sulphuret of lead. I arrived at that con-
clusion because lead is one of the cheapest metals that could be em-
ployed. A similar appearance could be produced with nitrate of silver ;
but I was aware that they would not be likely to use nitrate of silver
for such a purpose, and, therefore, considering those metals which
were most suitable for such a purpose, [ naturally fixed vpon lead as
the pr::hab!e basis of the compound. I had, subsequently, an oppor-
tunity of examining some of the material to which it had been applied,
and from that I satisfied myself that I was correct. The acid with
which the oxide of lead was united, [ knew could not be the acetic
from the absence of its peculiar odour, and I therefore presumed that
the solution must contain either the chloride or nitrate of lead, the latter
being the more soluble,

You obtained the metal ?—Yes, and the nitric acid with which it
was combined.

What is the conclusion to which you came as to the efficiency of its
action upon the substances to which it was applied ?—That it was very
useful in removing the sulphuretted hydrogen; that it would decom-
pose the hydro-sulphate of ammonia, and fix any free ammonia that"
might be present.

So that it would remove the sulphuretted hydrozen, one of the
most foetid substances to which the unpleasant smell of decomposing
animal matter is to be attributed, and also the hydro-sulphate of am-
monia, which is another extremely fietid substance ?—Precisely so.

With regard to some of the other gases which are also feetid, and
which are given off from decomposing animal substances, I believe it
has no effect upon them ?—It has not.

Did it act upon phosphuretted hydrogen >—Not upon phosphuretted
hydrogen ; the phosphuretted hydrogen still remains.

Do vou think that the remaining odour in the night-soil, for ex-
.mele which there is after the appllcatmn of this substance to night-
soil, is owing to the phosphuretted hydrogen still rumamnw"—That
was my opinion.

You think that that is mainly what oives the natural odour to such
matter 7—Thal is a very peculiar smell ; it is a smell that is not dis-
seminated to the same distance as is the sulphuretted hydrogen ; it is
a smell that you would more particularly perceive on applying your
nose closely after the liquid had been applied, and that, I believe ,gives
that peculiar odour which is common to animal matler not'in an
advanced state of decomposition.
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That is not the first smell that one would perceive, provided the dis- No.9.

infectant had not been applied ?—No ; it is not. "ﬁﬁ- Leeson,
: 5. M.D.

Because the sulphuretted hydrogen being the strongest odour over- — Z_"°
powers the other?—7Yes,

Did you observe any experiments made with this fluid in relation to
the preservation of bodies for dissection ?—1I did.

What is, in your opinion, the extent of its preservative effect ?—I
think it has very little preservative effect.  As long as there is any free
nitrate of lead remaining it will go on absorbing the sulphuretted
hydrogen which may be genemted in the act of []Ecﬂlnpn&-lllﬂn. But,
beyond that, I think it has little preservative effect.

The ﬂecumpumtmn may go on and evolve not only snlphuretted hy-
drogen but other gases incident to decomposition ?—Yes. .

What is the quality of those other gases in a sanitary point of view?
—1I believe that they are injurious. My own belief is that any gas
existing in an atmosphere which is foreign to its proper constitution is
injurious, only that the gases act in different ways.

Have you given any written opinion or expression of your view as
to the application of this substanee ?—I have furnished Dr. Southwood
Smith and Messrs. Grainger and Toynbee with a written statement of
my opinions generally upon the subject, without going particularly into
the sanitary question.

In the decomposition, other injurious rases will be evolved, and the
application of this fluid only decomposes the sulphuretted hydrogen,
and prevents the smell arising from that one gas ?—That and the hy-
dro-sulphate of ammonia and the ammonia.

The hydro-sulphate of ammenia is a very important one, is it not ?
—1I believe that they are both very important. My own impression is
that the existence of those gases has a much more important part in
the production of typhus disease than is zenerally supposed. I rather
think, myself, that those gases, with the existence of which we are
positively acquainted, do exercise a deleterious influence beyond what
is generally supposed. It would be desirable before ascribing so much
to unknown and hypothetic agents, to observe and siudy the action of
those gases which have been actually proved to contaminate the at-
mosphere.

Will yon state any exemplifications of fact upon which that belief is
founded with respect to either of those gases P—Iu the first place, the
general effects of the gases themselves. I have had frequent occasions
to observe them, having experienced them not only in my own person,
but also having noticed their effects on other individuals. The general
effects of sulphuretted hydrogen are highly depressing to the animal
powers ; its action upon the human blood is most injurious, it net only
arrests ils function of absorbing and conveying oxygen, or in other
words, prevents the conversion of venous into arterial blood, but also
tends to promote the decomposition of the blood itself. Cyanogen,
carbonic oxide, and carburetted hydrogen, also act most injuriously on
the blood, preventing ils oxyzenation ; so also with carbonic acid, if too
largely respired® It is well known that venous blood which is returned
into the system without underzoving the oxygenating process, acts as
a poison, more particularly deﬂtrm'nhr the irritability of the nerves, on
the due stimulus of which, health is absolutely dependent. In Dr.
Christison's work on poisons, p. 809, he observes, At one time while

et
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in the practice of not using any precautions against inhaling the gas,
(sulphuretted hydrogen) in chemical researches, I used to remark
that daily exposure to it in minute quantity, caused in a few weeks,
an extraordinary lassitude, languor of the pulse, and defective appetite.
Strohmeyer in the like circumstances, was liable to severe headache.
Mr. Ta}lur says that the workmen in the Thames Tuunel, suffered
severely for some time from a similar exposure : many of them became
affected with giddiness, sickness, general debility, and emaciation, then
with a low fever attended with delirium, and in the course of a few
months several died. No cause could be discovered for their illpess
except the frequent escape of sulphuretted hydrogen from the roof.
The affection only disappeared when the communication from bank to
bank was completed, so that the tunnel could be thorousghly ventilated.”

Subsequently, at p. 810, Dr. Christison relates that ““in August,
1831, 22 boys living at a boarding-school at Clapham, were seized in
the course of three or four hours with alarming symptoms of violent
irritation in the stomach and bowels, subsultus of 1h'L muscles of the arms,
and excessive prostration of strength. Another had beensimilarly attacked
three days before: this child :hed in 23, and one of the others in 23
hours. 'On examination after death, the Peyerian glands of the intes-
tines were found in the former case enlarged, and as it were, tuber-
culated ; in the other there were also uleers of the mucous coat of the
small intestines, and softening of that coat in the colon. A suspicion
of accidental poisoning having naturally arisen, the various utensils
and articles of food used by the family were examined, but without
success, And the only circumstance which appeared to explain the
accident was, that two days before the first child took ill, a foul cess-
pool had been opened, and the materials diffused over a garden adjoin-
ing to the children’s play-ground. This was considered a sufficient
cause of the disease by Dr. Spurgin and Messrs. Angus and Saunders
of Clapham, as well as by Drs. Latham and Chambers, and Mr.
Pearson of London, who personally examined the whole particalars.”

My own observations would induce me to concur in the explanation
thus given, it is, however, proper to add the conclusion of the paragraph,
in which Dr. Christison observes, that * Their explanation may be the
only rational account that can be given of the matter; but as no detail
of their chemical inquiries was ever published, their opinion cannot be
received with confidence by the medical jurist and the physician, since
it is not supported by any previous accounts of the effect of hydro-
sulphuric acid gas,” (sulphuretted hydrogen). Whether the disease
in question arose from the evolution of sulphuretted hydrogen alone, or,
as is most probable, from a combination of several deleterious gases,
still as a case of disease evidently produced from {eetid exhalations
arising from the emptying of a cesspool, it presents o much maiter of
interesting consideration that I hope 1o be allowed to place helore the
Commissioners the reply of Dr. Spurgin to inquiries made by myself in
relerence thereto.

Copy of Dr. Spurgin's Letter.

# My Dear Dr, LEEsox,

“ THERE are some inaccuracies in Dr. Christison’s report, to wit, the date of the -
occurrence was in August 1829, not 1831. The first child I was called to was seized
with violent abdominal paivs, on the night of Thursday the 13th of August, accom-
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E:-nied by great prostration of strength, ending rapidly in death, for he had expired  No, 9.
fore my arrival at the house, which was about 6 v'clock on Friday morning. The gt 5 peeem
death was ascribed to severe inflammation of the bowels. You may juilge of my sur- Esq., M.D.
prise on being called to the same house on the fullowing Sumlay morning, under pre-  ——
cisely similar cirenmstances, exm:-lpliug that the seeond boy died about two honrs after

my arrival. To all appearance he was quite well the preceding evening. About 8

o'clock in the morning another boy was reported sick, in pain, and prostrate; then

another and another, until I believe every boy in the school, with but one exception,

was attacked before 9 o'clock. 'The alarm became very great, and extended to all the
neighbonrhood. I was unremittingly engaged in directingy the measures that were

pursued to combat the sickuess, diarrheea, and famntness. No deseription ean convey

an idea of the scone. The parents of the ehildren that could be summoned to the

spot, the friends of others, and several female assistants, were rendering such aid as they

could, but under great agitation and alarm, which it was extremely difficult to control,

By 1 o’clock the state of the children was such that it was thought desirable to send
specially for Drs. Latham and Chambers, who arrived about 3 o’clock. and after their ex-
amination of the children, they gave it as their opinion that there was but little hope for the

recovery of thirfeen of the number ; and indeed such was the degree of prostration, with

an absence of pulsation at the wrist, coldness of extremities, and sinking and pallor of
countenance, that no other conclusion could be formed, However, hy our perseverance

in restorative measures, by the exhibition of calomel and opium, by hot fomentations

anil 1mu]tices um}uell to the abdomen, by mnstard mtapla-sms to the feet, re-action

was at length established, and a rapid recovery ensued to all, excepting the two

patients hefore mentioned, who happened to be the sons of the master of the school.

% The post mortem examination was of course a matter of great intevest to every medi-
cal man present, nml'p-aﬂlt:u]urly to myszelf, who never could assign all the irﬂEJﬂl‘l‘B.TH:E to
inflamed patches of the lining of the alimentary canal which has been the fashion in
my day : for I regard them as effects rather than canses. The interier surface of the
iutestines presented here and there an drrifated condition, but not so the stomach ; awd
consequently I could not conceive that there had been any deleterions mixture with the
food.

“ As I had the immediate professional charge of the school, it wasto my great satisfac-
tion that I was able to disperse the children to their respective homes by nine o'clock
on the followine morning, Several of the l}:l.liEllls- remained under my care for several
days afterwards ; and it was this that afforded me the opportumity of tracing back to
the most probable canse of the mischief, by questioning one of the most intelligent of
the boys to this end ; from whom I learned that on the T'uesday preceding, viz. Auzust
the 11th, an old drain was accidentally discovered on some workmen digging near the
liouse ; and as the inmates had often been annoyed by noxious smells, it was at once
determined to have.the drain emptied, and the contents of it spreal over a part of the
garden, for the sake of manuring 1t.  In this operation the boys were engaged for that
afternoon, in common with the workmen ; and though the stench was bad enough. yet
none were deterred by it from lending a helping band.  One of the ushers of the school
was affected on the Sunday for several hours, but not so grievously as were the children.
The common workmen escaped the mischief ; but the two little boys who fell victims
to the noxious exhalation were observed to be particularly busy in the work of
removal.

& That this exhalation from the drain was the cause of the so-called eholera T eannot
entertain the slightest doubt ; but what the nature of the exhalation was, whether sul-
plnretted hydrogen gas, or any to us unknown gaseous agent, I cannot say. A re-
markable circumstance to be noted is, the length of time it lay dormant in the system,
answering, as it did in this respect, to the malaria, whence come remittent and inter-
mittent fevers; but whether sulphuretted hydrogen gas, as such, can, on its tainting
the animal economy, present this singular plienomenon, is more within your power than
in mine to determine. To me it is a question whether its effects are not more imme-
diate and ‘determinable. The instance in question presented no positively typhoid
feature; the durkened tongue, the trembling limb, the suffused and heavy eve, the
oppressed brain, the muttering, the deliriom, the subsuitns, were wanting. The dis-
order had more the character of a virulent English cholera, awd as bearing vpon the
circnmstances likely to favour the spread of the Asiatic form of cholera, I think the
instance here presented is one of weighty consideration, becanse, tainted as the animal
fluids may become by exhalations from drains and various filthy aceumulations, they
may be rendered less able to resist a more virulent taint, like that which visited Europe
in 1832-3. In conclusivn, allow me to observe, that the sanitary regulations now con-
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templated, and which are about fo be quickly acted upon, desirable as they are, will
yet lose much of their power, if unaccompanied by careful efforts on the part of every
individual of the community to be themselves eleanly in their persons and habits, and

especially in attending to all those rules of diet, regimen, and exercise, which are

necessary to the maintenance of a healthy condition of body.

“ You may, my dear Sir, make what use you please of t]m above observations, or of
any portion uf them. We ecannot but have one ohjeet in view in this most important
inguiry, and this cbject is in faithful hands with yourself, as can at all times be
testified by,

‘¢ Yours with respect and regard,
“ To Dr. Leeson” {Signed) “ Jonx Spurain.”’

Paludal miasmata have been observed in Italy and the shores of the
Mediterranean as well as in the West Indies, to occupy the lower por-
tions of the air; a very few feet in heizht is found to make consider-
able difference in the salubrity of the air. In the parts alluded to, the
around-floors are never occupied by those who can avoid so living, and
are commonly appropriated to the cattle, In some parts of the West
Indies the houses are built upon columns by way of avoiding the poison.
This and many other facts which might be adduced, would point to the
conclusion that the miasma consisted partly of a heavy gas;, and that
aas very probably, the carbonic acid given off from the surface of the
earth in those localities where the nature of the soil is suitable to its
production. Wherever paludal miasmata abound, fog or wvapour is
commonly observed, and probably contribute greatly to agaravate the
mischief by condensing, and as it were concentrating the deleterious
wases 3 the upper strata of the air being purified by the vapour con-
densing and as it were, washing out the deleterions gases. The re-
markable manner in which drainage improves the healthiness of such
neighbourhoovds depends, probably, partly on the lessened amount of
vapour in consequence of a dryer soil, and the greater dilution of the
deleterious gases with pure air, and partly by affording a conduit or
passage by which the heavy vapours or gases are thf:mteh'eq removed,
such removal being greatly facilitated b\' the presence of water to con-
dense and combine with the gases. I have never met with any position
where typhus fever was very rife where it was not accompanied by
the co-existence ol deleterious gases. 1 am rather disposed to doubt
the commonly received opinion as to the production of the typhoid
miasma, as it is ealled. The commonly received opinion with regard to
miasma is, that it is animal matter, particuiarly gelatine, in a state of
decomposition floating in the atmosphere, which when inhaled commu-
nicates a similar state of decomposition to the fluids of the human
body, and that putrefactive decomposition is set up in the same manner
as fermeuntation is excited by yeast. That is Liebig’s opinion with re-
gard to the nature of this miasma. If you were to ask me what is
the prevailing opinion as to the nature of what is termed typhoid
miasma, I should answer, that it is supposed to be animal matter in a
state of putrefactive decomposition floating in the atmosphere, which
communicates a sitnilar condition to the animal fluids with which it is
brought into contact. Now it would Le very difficult to demonstrate
the actual existence of those matters floating in the atmosphere in this
peculiar state of decomposition. I am aware that certain experiments
have been made with that view. Rain water, and water or ice, which
has been exposed to the air, have been analysed, and have subsequently
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yielded ammonia, which has been supposed to be due to animal mat-
ter. The actual existence of animalcules in the atmosphere as well as
of vegetable seeds, seems at first sizht evidenced by the fact, that when-
ever you provide a suitable nidus, as for instance, when you allow rain-
water to stand in a tub, or substances to become mouidy, there animal-
cules or fungi make their appearance: but this by no means proves
that the animalcules or fungi were absolutely derived from the atmo-
sphere, and certainly does not consist with the supposition that such
animal or veretable matter was in a putrescent condition. It micht,
however, be matter of speculation how far the contamination of the at-
mosphere by poisonous gases, might destroy animal and vegetable life,
and thus originate putrescent animal and vegetable impurities, and in a
similar manner, we might account for the putrescent condition of water
condensed from, or ice exposed to a contaminated atmosphere. With
rerard to the mere supposition of a certain quantity of animal matter in
a putrefactive state producing typhoid fever, I think the fact is contra-
dicted by this circumstance, that you can scarcely take any individual
who would not occasionally have about his teeth, or about his tongue,
or in the intestinal canal, a certain portion of animal matter actually
in a putrefactive state. That is an every-day occurrence, yet we know
that such condition exists without producing any typhoid symptoms.

May not a poisonous substance be so diluted as to lose its power ?
We know, for instance, that arsenic is a deadly poison taken in certain
proportions, but we know that it may be so diluted as to produce no
such effect, but that it may be taken with impunity, depending on the
extent of the dilution >—Therefore the argument, a fortiori, applies in
the present case. I am to suppose that that, of which I can obiain a
quantity, is to produce less effect than that, the existence of which is so
evanescent, so slight and subile, that I can only infer its existence
from the effects produced.

You mention that you found always the co-existence of typhus with
the existence of those gases, were those gases always present in com-
bination, or would you give any separate account of the gases >—TI am
speaking of neighbourhoods in which typhoid fever originated. The
localities are generally close, ill-ventilated places, in which localities we
find the existence of those gases on analysing the air. The gases to
which I more particularly refer are sulphuretted hydrogen, an increased
amount of carbonic acid, and ammonia.

Are you not aware that analyses are reported to have been made of
the atmosphere of the most crowded portiens of towns, which we know
are the seats of typhus and other epidemies, and that yet chemists have
not been able to detect any difference between the gases in those places
and the gases on the mountain tops, where the air is the purest ?>—
That is a current opinion, but which is really untrue, because I have
no doubt that if I were to analyse the air of this room, I should be able
to point out to the Commissioners differences in its constitution from
that of the air in the fields at some distance from town. The opinion
in question is based upon the observation that the relative proportion
of oxygen in a given amount of air has not been found to vary. But
the small quantity of air wsually employed for analysis, and the
methods in use for estimating the quantity of oxygen, are insufficient
to discover the very minute amount of per centage variation which
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results from the existence of olher impurities. Saussure (Annales de

H.B.Leeson, Chemije et Ph. xxxviii. 411, xL1v. 5) observes, that the proportion

Esq.. M.D).

—_

of carbonie acid zas varies at the same place within short intervals of
time, being greater at night than in the day, and more abundant in
gloomy than in bright weather. He found that 10,000 parts of air
contained at the least 3°7 parts, and at the maximum 62 parts of
carbonic acid. Of course, if Saussure’s experiments are correct, they
establish thie incorreciness of the statement in question, that there is
no variation in the composition of the atmosphere. The admitted
constant variation in the amonnt of watery vapour might also be cited
to the same effect; and if it be objected that these are abnormal or
aceidental impurities, we may reply that such are evidently the most
important to be considered in a sanitary point of view. The fact is
that the air, especially of a crowded eity, is constantly eontaminated,
and it is by no means difficult to prove the existence of such contami-
nation. The very circnmslance of the frequent existence of the sul-
phuretted hydrogen is shown by the discolouration of paint, just as it
was shown by hanging up linen dipped in M. Ledoyen’s liquid. It will
be found to be stated by Liebig, that he had frequently analysed water
which had been exposed to the air, and that he had found variable
quantities of ammonia, more abundant in cities than in the country.

Was not that put forward as a discovery of Liebiz’s, that the analy-
sis of water which had fallen throuzh the air, was to be considered as a
proximate analysis of the air itself?—The attention of the public was
more particularly diveeted to the subject by Liebig, although it was
well known previously, not only that there frequently existed ammonia
in the air, but also various otlier substances besides oxygen and
nitrozen.

The particular gases to which you refer are gases offensive to the
smell, are they not >—You are now speaking of gases which are really
deleterious ; I should not confine it to those wases. I believe that car-
bonie acid n‘:lq which is a gas not offensive to the smell, is also one of
the gases hj ﬁiuf.ll the air is greatly vitiated, and rulrlprml injurious to
human life. There is also an admixture with the air of solid matter or
small impalpable dust, derived from coal smoke and other sources,
which 15 more abundant in crowded ecities where coal is consumed,
aud which I believe to be a fertile source of pulmonary affections,
although such dust is destitute of smell.

Is it not a matter of frequent experience that typhus exists without
any perceptible smell which strikes the observation of persons in the
neighbourhood ?—1It has been stated that the miasma of typhus cannot
be smelt ; but before that statement can be borne out it must be deter-
mined what that miasina is. By some parties, again, it has been slated
that typhus excites a very strong smell, which is absorbed by means of
waler. !

But in those instances in which fever exists with no perceptible
smell, the operation of those gases which have a smell is excluded ?—
There is scarcely any gas, however offensive, but if largely diluted in
the almosphere, will elude the ordinary sense of smell. If you diluted
even the most deleterious gases very largely an ordinary person would

- be unable to detect them. I believe myself, having had my attention fre-

quently directed to the subject, that I can, when coming fresh to a
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locality, detect smells where another person living on the spot would
not notice smells inany way. Persons who live or remain long in places
where the air is constantly vitiated by any peculiar gas hecome alto-
gether insensible to its presence, whereas another person, eoming from
a fresh atmosphere immediately into that vitiated atmosphere, would
at once detect the close smell with which we are familiar in localities
of the description I am speaking of.

The question is, whether by abating obnoxious smells which render
certain gases offensive, you abate proportionally the obnoxious effects of
those gases?—Unquestionably you abate proportionally the obnoxious
effects, because to that extent you purify the air; the air is purer than
before.

Do you think that you would be safe from disease in a hospital or
any other place where there was no appreciable smeil ?—Nuo, that I
would not undertake to say, because we do not know at the present
time, with any amount of certainty, what peculiar combination or pro-
portion of noxious gases is essential to the production of any particular
disease ; 1t is completely surmise what proportion of disease originates
from other gases which are destitute of smell.

Is it not a matter well known that diszase has obtained in places
where decomposition has been going on, though there is no perceptible
or appreciable smell at the time to enable you to detect the presence of
any one gas ?—That could only take place where the products of de-
composition were largely diluted with the air; and I think it is possi-
ble, as I before said, that they might be so l-wnnr,l}r diluted with the
air as not to be ordinarily observed, and still exist in sufficient quantity
to generate disease. You may prove the existence of sulphuretted
hydmgeu and ammonia in the atmosphere where the smell will scarcely
enable you to detectit. The sense of tasle is sometimes more acute
than the sense of smell. Corrosive sublimate may be detected by the
tongue in calomel where the ordinary chemical tests would fail, that is,
with an equally minute quantity.

Practically, if you, pro tanfo, diminish the impurity of the air, or
increase its purity, which are convertible terms, by suppressing the
smell in a hospital, ought yon not to see the effect of that in the in-
creased rate of convalescence of the inmates, or in some other way have
an effect marked distinctly upon the patients ?—I think we do so. Our
present practice, contrary to that of former years,is to place our typhoid
cases indiscriminately among the other patients, and we then depend
upen good ventilation for the protection of the other patients, We
introduce so much pure air into the wards that we largelvdilute, and thus
pass off those noxious exhalations, whatever they may be, which, in the
close erowded chamber, would no doubt have been the oceasion of
spreadinz the disease. We found that when we concentrated the
patients in one ward, the air was rendered so impure that it spread the
disease, and that it was more fatal than when we disseminated the cases
amongst the other patients. Now we very seidom find it spread;
and our mortality, as compared with former years, is very much
diminished. .

That is by dilution with the external, or with purer air?—Esxaectly,
and by increased ventilation, coustantly removing the vitiated atmo-
sphere,

1
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And increased ventilation alone P—VYes.

Would you say that, by increased ventilation, you put an end to
the smell by extending the dilution ?—In a ereat measure.

And you trust to that alone ?—I believe myself that is the most
effectual method that can be adopted.

If you could not have ventilation, do you believe that, if you intro-
duced some disinfectant substance which your medical knowledge has
placed within your reach, you would produce the same effect as is now
produced by fresh air ?—We should not produce the same effect, but only
purify the air to a certain extent ; because I have already stated my belief,
that what vitiates the atmosphere is not one gas only, but a combination
of several gases. I thinkitis difficult at the pre.sem. moment to say what
may be due to particular gases, and what may be the result of all the
oases which are the products of putrefaction ; but to the extent that you
remove any of those deleterious gases, for instance, in the removal of sul-
phuretted hydrogen and hydro-sulphate nf'qmnﬂnnia, vou would remove
two of the most deleterious gases, and, in my opinion, to that extent
you would decidedly purify the air, and compensate, in some
measure, for the deficiency of ventilation.

Have you made the experiment of using nitrate of lead, or any other
substance, for that purpose; and marked the consequence on the
health of the patienis, as improving them to the extent to which you
succeeded in subduing the sulphuretted hydrogen 7—We have such
excellent ventilation in our hospital, and we have paid so much
attention to the ventilation, that we have not thought it necessary to
have recourse to any of thnqe disinfectant fluids; therefbre, 1 cannot
speak to that.

All you have to say upon the disinfectant fluids is, then, hypothelical ;
you having no evidence in support of your view ?—1I- have this evidence ;
in several localities where, I believe, disease has been the consequence of
the exhalations of those gases, there I have known considerable im-
provement effected by using some method by which those gases should
be got rid of, as, for example, in some localities in Deptford.

What materials were used —We used sugar of lead, thatis acetate
of lead.

Then the use of lead for those purposes was familiar to you before
you made these experiments 7—Yes, for the purpose of removing the
sulphuretted hydrogen. I am not speaking of nitrate of lead, but of
acetale of lead.

Have you used any of the other substances which are said to produce
the same effect, such as sulphate of iron, or salt of zine ?—1 have used
sulphate of iron. I cannot say that I have used salt of zine. Neither
of them are so useful for the purpose as salt of lead; for this reason,
they do not act upon the sulphuretted hydrogen unless there is an alkali
present ; you require to have the presence of ammonia, or some alkaline
substance, to enable the sulphuretted hydrogen to combine with the
sulphate of iron; if you were to pass sulphuretted hydrogen through a
solution of common sulphate of iron, it would not fix the sulphuretted
hydrogen. The same may be said of the salt of zinc, unless neutral ; but
if you first of all render them alkaline, or add something to subdue the
acid action of the salts themselves, they will decompose the gas.

Take a practical case: suppose the case of a hospital, or a ward of

"
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fever patients, or a single room with fever patients, and that they are .o,
obliged to have recourse to the nightstool, would you think it perfectly m.B Lecson,
safe, after using nitrate of lead, or any of those deodorizers which put Fsa. M-D.
an end to the smell, to let the fieces remain, or would you think it a
safer course to remove them immediately ?—1I should decidedly remove
them immediately ; there is no question that they might remain a ver
much greater length of time without producing ill effects, but, as I have
observed, the phosphuretted hydrogen would still remain.

Although, when you get rid of the smell, you proportionally purify
the air, do you not in fact remove one source only of impurity by the use
of those means, and permit other dangerous sources to remain, sources
even more dangerous, from their being less offensive, and equal care
not being taken to remove them ?—I should say, looking to what would
be the general conduct of persons. that there would be no very sreat
danger of their being thereby led {o expose fwces so as to produce
mischief, more than they do at present, whilst the actual removal of a
very considerable portion of the deleterious exhalation would be a
positive advantage. I think the benefit resulting from the removal of
a certain and very dangerous portion of the exhalation would be a much
greater good obtained than any chance of increased exposure resulting
from the idea that all danger was removed.

But yon think that, in any case, the preferable course would be the
removal of the feeces themselves ?— Decidedly.

And practically in your own hospital, instead of using any means of
purification, you think the most effectual purification is ventilation by
common air ?— Decidedly, and using plenty of water in cleansing the
wards, &c.

Do not you think that by placing some of this deodorizing substance
in the soil pans, and so on, the removal of the impurity would be
effected more safely ?—Decidedly more safely ; it is a beuefit as far as it
goes. And in emptying cesspools, a still more important benefit.

When you destroy the smell of sulphuretted hydrogen, and gases
of that kind, can you do that without decomposing the gas?—Certainly
not.

In all these cases, in so far as you destroy the smell, pro tanto, you
destroy the poison P—Decidedly. .

With respect to chlorine gas, it is given as an example of what is
called a true gaseous disinfectant, does it effect anything more than a
decomposition of the noxious gas upon which it acts ?—That 1s the way
in which it acts.

It does no more than that?—It does more than nitrate of lead,
beeause it substitutes one irritant gas for another ; it substitutes muri-
atic acid gas for sulphuretted hydrogen.

When chlorine gas acts upon any matter, which it is supposed to
disinfect, it does so by decomposing the substance on which it acts P—=
It does so, forming a new combination ; muriatic, that is hydrochlorie
acid, a volatile or gaseous substance.

When lead acts on sulphuretted hydrogen, for example, does it not
act in precisely the same way ?—It acts by decomposing the gas;
it forms a new combination ; it forms sulphuret of lead, which is an

insoluble substance, the metallic base of the nitrate of lead, that is,
12
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the oxide of lead is separated from the nitric acid, which remains in

M B. Leeson, golution. The melal of the base combines with the sulphur of the gas

Esry.,

—

to form a sulphuret, whilst the oxygen of the base combines with the
Liydrogen of the gas to form water, and thus all the elements would
be fixed, and would be no longer in a volatile condition.

But in both eases the noxious agent is removed by these elements
being made to enter into new combinations ?—I would rather draw a
distinetion, in one case it is altogether removed from the atmosphere,
in the other it enters into new combinations, and a noxious gas still re-
mains in the air.

Do you think that there is ground, in a scientific point of view, for the
distinction which has been drawn between true disinfectants and true
deodorizers ?—Until we are all agreed as to what this miasma or
infecting material is, it is lmpuw.,uhle to speak of anything as a true
disinfectant. Here is a passage in Liebig, in which you will find that
he says, ¢ Carbonic acid and sulphuretted hydrogen, which are fre-
quently evolved from the earth in cellars, mines, sewers, and other
places, are amongst the most pernicious miasms.”

Is Liebig a practical physician ?—I do not think he practises, but he
is an * M.D.”

So that until you ean decide what the miasm is, you cannot recog-
nise the distinction as a scientific one between a troe disinfectant and a
true deodorizer P—If we coincide with Liebig, that sulphuretted hy-
drogen and carbonic acid are amongst the most pernicieus miasms, then
anything that would decompose sulphuretted hydrogen or carbonic
acid, would be a disinfectant,

Have you read Dr. Playfair’s evidence given before this Commis-
sion P—I have.

He states, * In cases of hospitals where night-stools have to be used
in crowded wards, deodorizers are useful, but Ispeak of the subject
generally without reference to such exceptions. People are at all times
by custom too apt to neglect the warning of smell, and therefore, if it
were thus artificially prevented, carelessness of decaying emanations
would be still greater.” And Professor Graham says, * I concur with
Dr. Playfair Lnllmh in that conclusion.” “ Do you dissent from them ?
—I do. 1 dissent from them, because I must in giving an Dp:mmt
take an enlarged view of the subject. I must look at what is the
general practice at the present time, and what is likely to be the
practice, supposing the use of this or any octher similar material
to hecome common, and [ believe, as I said before, that the daun-
ger of deleterious gases being evolved at present existing, is so great
and so common, that anything which would contribute to the removal
of such gases would be a benefit, pro tanto, and I believe the hypothe-
tical observation that it would induce weneral carelessness, is not correct.
I do not think thai the general carelessness which would be thereby in-
duced would he to any great -extent. Common deceney would in
areal measure prevent it; and I think that even if there were a little
more carelessuess than there is at the present moment, it would be
by no means so injurious. I do not think that the amount of that
carelessness would be at all comparable to the benefit arising from the
gelting rid of those noxious gases. At the sume time, I should wish it
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to be understood that I attach more imporlance to any means of
rendering cesspools innocuous, than I do to the deodorizing of night-
slools.

Still you believe, and your opinion in that respect is in conformity
with your practice, that ventilation, &e., and cleanliness and the re-
moval of these decomposing matters themselves, is preferable ?—I do.
It is, however, to be remembered that even zoud veutilation vnly
improves the immediate locality, by removing from it into the atmo-
sphere at large any noxious exhalations ; and although by dilution they
are rendered comparatively harmnless, it would nevertheless be prefer-
able, if possible, allogether to destroy and remove such contaminating
influences from the air, especially in a crowded city, where such sources
ef contamination must be so m:uch more numerous than in a country
villagre.

Do you think that everything which has anoffensive smell is liable to
injure the human frame; in fact, that the nose was given us as an organ
by which warning was to be cumewd to man, that danger was in the
neighbourhood ?—The nose seems to have a double office, for it con-
tributes to our pleasure as well as to our warning ; at the same time,
with respect to any substances in the air foreign to its normal constitu-
tion, I believe that even pleasant odours, if constantly present in the
astmosphere, would be productive of disease ; the purer the atmosphere,
(it is generally admitted), the greater would be the sanitary condition
of the persous living in it.

Do not you think that the warning of the nose arainst substances
and emanations which give it offence ought to be obeyed ?—1I think so.

Either by the removal of the substance or of the person?—
Decidedly.

The nose will equally give warning of too much of pleasant smell 2
—The nose, as it is ordinarily tﬂlHllluIEd is by no means sufficient
to warn us of danger; in fact, it only warns us when the excess is very
great. It is also matter of daily experience that a short exposure to a
very impure and feetid atmosphere is not so frequently injurious as a
fﬂﬂger exposure to an atmosphere less obviously tainted.

It is supposed that many trades, emitling offensive smells, are not
injurious to health, what is your epinion upon that ?—There is a great
mistake upon that subject. I believe myself, from very exiensive ob-
servations in that respect, that they will all be found more or less to
shorten the duration of human existence.

Do you conceive the smell from a tallow-chandler’s to be offensive ?—
Yes.

Are you at all aware of the duration of life among tallow-chandlers ?
—I cannot say that I have gone into it with suflicient statistieal accu-
racy to enable me to form an idea. I have known cases of illness in the
neirhbourhood of a tullow-chandler’s, and yet I know individuals em-
ployed in the tailow-chandler'’s shop who have for many years existed
in the midst of it without any apparent injury to their health. We
find nenmallj,that when a constitution becomes inured to a particular
poison, its endurance of that poison is extraordinary ; that is the case
remarkably in cpium, and it has also been proved to be the case with
regard to corrosive sublimate, which is a very active poison, and we
know that many poisonous substances are good for medicine. We

Mo, 2.
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LI8  No evidence that Fever Us prevented in Gas Works.
begin with a small dose, and are gradually enabled to increase that

itself to the new state of circumstances.

That endurance of constitution which is found in some parlmnlar
cases, will not give such an indication of health, as the ronddy com piexmu
the huu ht eye, and the clear skin will give ?—In the case of opium,
dpmdediv not, but in some other cases it would be difficult to say.

Take the case of opium eaters, though as a class, they endure the
practice, cannot you pronounce upon the class of opium eaters, that
the practice of opium eating diminishes the duration of life ?—Un-
doubtedly.

And so with other classes 7—Most probably. I believe it is difficult to
say with regard to the butchers or the tallow-chandlers, that their actual
term of existence is not shortened. With regard to particular works,
there is an observation in Dr, Playfair's evidence to which I might,
perhaps, be allowed to advert, and that is, with regard to gas maunu-
factories, where a large quantity of sulphuretted hydrogen is constantly
being riven off, I observe that Professor Playfair repeats a common
opinion among persons connected with those works, that typhoid fever and
other fevers are not so rife in their neighbourhood as they are elsewhere.
I have been several times engaged in prosecutions against gas works,
and I have been also l:nga"ed in defending them, ;uul on one occasion
in which I was engaged in defending gas wnr],.s I was very anxious to
show this fact I"mln 51‘.11[:iﬁtic111 details. I, therefore, extracted from the
returns of the Registrar General the mortality in the neighbourhood of
all the was works around London, and I went on extremely well whilst
1 was in comparatively healthy districts, and I fancied that 1 should be
able to prove my position. I was anxious then to prove that the generally
received opinion was cerrect; but as soon as [ came into unhealthy
districts, when I came into those districts where, from the general
dampness and lowness of the districts, disease abounded, I found
that the mortality in the neighbourhood of the gas works was in-
creased beyond the mortality of the parts of the district lying equally
low.

Chlorine is a deodorizer, is it not?—I should not call it a deodo-
rizer, I should rather call it a decomposer.

Do you think it has the chemical effects which are asecribed to it, of
neutralizing noxions gases ?—It will decidedly decompose them ; it has
a decided tendency to decompose all compounds of h}drun'—‘n, aud
sulphuretted hydrogen would be decomposed by it.

Being in a gaseous form it ought to be particularly efficient, accord-
ing to Dr. Playfair’s evidence ?—Yes; but I do not quite agree with his
conclusions.

But still it has an effect in that way ?—It decomposes the zases, but
with regard to the substance operating differently whether it is in a
HEEIE state or in a liquid condition a “few observations are necessary,
ehlorine itself will not bleach unless moisture is also present ; if you
were to put a piece of dry cloth into chlorine it would not bleach it,
but if you were to moisten the cloth you wounld bleach it. The manner
in which a liquid substance acts is not in consequence of its being vola-
tilized, but in consequence ol its removing the gas, with which its
base combines, from the air with which it is immediately in contact,
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this air thus purified will immediately take up a fresh portion of the
contaminating gas, and thus the whole of the air will be purified, if
there is a sufficient guantity of material to purify it, by a sort of
chemical process, dependent upon the prineiple which is termed diffu-
sion. The diffusion of gases, or their readiness to flow into and mix
with one another, it is, on which depends the general effect in reaching
any particular part of the air. Chlorine gas will not reach the cavities
of an apartment readily, that I have proved myself. 1 once had ocea-
sion to destroy some vermin in a wall, and [ generated a large quantity of
chlorine in order to ‘get rid of them; but I could not do so, and I
was obliged to strip the wall to accomplish my object. Chlorine is a
heavy gas ; the diffusion of a gas takes place in inverse relation to its
specific gravity. The heavier gases, therefore, are less readily diffused
than the lighter gases. The action of chlorine gas in destroying any-
thing: contained in the air must be by means of its diffusion in the air.
If by means of rags moistened with a solution of nitrate of lead, you
remove sulphureited hydrogen from the air of a room, and there is a
further supply of sulphnretted hydrogen present, it will immediately
take the place of that which has been removed, and thus the air be-
comes the carrier carrying the impure air to the moistened rags from
every recess and crevice of the apartment which are thus as it were
exhausted. So that the actual facility with which the impurity will be
removed is entirely dependent upon the relative specifie gravity of the
cases and the air.

If it is applied directly to the substance, for instance, if the chloride of
lime were applied to feeces, you would expect as strong an action upon the
sulphuretted hydrogen, or other compounds of hydrogen, as if nitrate
of lead were applied ?—I should not think the chloride of lime at all
equal to the pitrate of lead, for this reason, the nitrate of lead would fix
the sulphuretted hydrogen and would remove it entirely away, nor
would any excess of the nitrate of lead occasion any smell, whilst chlo-
ride of lime not only smells disagreeably itself, but the reaction of the
muriatic acid generated by the decomposition, or any acid existing in
the material, would liberate chlorine gas, which isstill more offensive and
deleterious, Actual experiment with the two substances would convince
any person that the nitrate of lead is much the most effectual deo-
dorizer, at the same time it is proper to observe that chlorine
will act upon phosphuretted hydrogen, which nitrate of lead will not
decompose. ;

One physician says, * As to chloride of lime I attach but little
value to its power of preventing either fever or cholera, for before the
outhreak of fever in Globe-street, Wapping, in 1831, (deseribed in my
evidence), and during its continuance, the wards were frequently
sprinkled with a solution of the chloride during the day, and fumigated
by means of the gas every morning. If ever it ought to have succeeded
it was there, for it smelt thronghout the whole building, and had every
chance of having a fair trial, every officer of the asylum placing the greatest
faith in its efficacy. It likewise failed in my own house, although used
so plentifully as to destroy a few flowers in our upper rooms, some of
which we had preserved for years. And I have smelt it in vessels
where it had been used to prevent cholera whilst atiending patients in
that disease on board of them ? ’—1I quite agree in that evidence. I
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Esq M.D- heen aecasionally found useful in the case of some offensive sores ; the
annoyance and unpleasant smell arising from the material itself is so
areat that having failed to observe any great effect from it, as a disin-
fecter, it was considered useless to persevere in its employment for
that purpose. Liebig states that * chlorine is a substance which destroys
ammonia and organie bodies with much facility ; but it exerts such an
injurious and prejudicial influence upon the lungs, that it may be classed
amongst the most poisorous bodies known, and should never be em-
ployed in places in which men breathe.” I may, perhaps, here be
allowed to refer to the use of this substance in the expedition up the
(Quorra, in 1841, which, notwithstanding, terminated so disastrously to
the health of those engaged in it. In consequence, as I believe, of the
opinion of the late Professor Daniell, in common with other scientific
individuals, that the unhealthiness of the African coast is to be attri-
buted, in a great degree, to the jconstant exhalation of sulphuretted
hyvdromen, the vessels then employed were fitted by Dr. Reid with a
ventilating apparatus and what he termed a Medicator, containing chlo-
ride of lime, from which chlorine was to he evolved for the express
purpose of cl%tr-:nmﬂ' the sulphuretted hydrogen and other noxious
miasmata. The result is well known, and although corroborating the
opinion, that sulphuretted hydrogen is to be reckoned, as before stated
amongst the most noxious of miasmata, it cannot be wondered at, that
the substitution for it of another poisonous gas, viz., the muriatic acid,
proved neither palatable or sanitary to the unfortunate crew.

Nitrate of lead has been applied, under your own observation, to
sores >—Y es.

With what efficacy ?—It removed all the offensive odour, and so far
was beneficial. We constantly use for dressings, preparations of lead.
The common goulard, with which we are all fumiliar, is an instance of
the application of lead, and a common application. I think nitrate
of lead is rather preferable, hecause it has not the same faint odour
which is attached to sugar of lead, and the nitric acid contains a large
quantity of oxyzen ; the oxygen which enters into the composition may
have a good effect, it may assist in the curative process., Diluted
nitric acid is a well known beneficial application to ill conditioned
sores, oreatly promoting the healing process.

Did you observe the cholera when it was in this country?—Yes; I
attended several cases, and I am disposed to believe that it was not
contagions from observing the crowds of people who came into the
houses from mere curiosity, and I never heard of its spreading amongst
the people who visited the houses in that way.

Then you coincide with the view that we have taken in our Report ?
—Entirely; had it been contagious, in even a moderate degree, it must
have :ap,re.id rapidly from the numbers that resorted to the houses in
which it was,




Decomposing organie Matter connected with Health and Disease. 121

No. 10.
Remarks on Disinfection, by Dy. Robert Angus Smith.

Generally what we call an antiseptic will bea disinfectant. The preven-
tion of infection will depend upon the prevention of putrefaction. I
helieve we know of no infection without the presence of a putrefying
body. The origin and continuation of all plagues point to this fully and
satisfactorily, and the only difference of opinion seems to be whetherzases
can do it, or organic decomposing vapours only. I know of no case
of disease produced from chemical compounds in a permanent condi-
tion ; no disease produced by the constant exposure to them ; concen=
trated at times, and dilute at others. I know, on the contrary, cases of
long life and health under exposure to them. We cannot imagine a state
of the atmosphere in which there is no orzanic matter floating ; that is
to say, not ammonia, or other permanent gases, but organic matter, which
leaves charcoal on burning. Organie matteris given out by all animals,
and it is probable, that being a necessary state of things, and not removed
by health, itis also conducive in like degree to health. But when it col-
leets it is very injurious. In a crowded room it may be gathered, and
its concentrated qualities be observed, but even here it is not a pestilence ;
it becomes so only after the time necessary for decomposition to set. in.

This matter will of course act on the nose and the lungs chiefly, if not
entirely. On the nose first. 'This organ can tell at once when we are
cetting into impure air, but it ceéases after a while to be aware of it,
and we are referred then to the general feeling of the whole body, and to
the state of the system, for a true answer to the guestion, where are we ?
Odour, then, becomes a comparative thing, but its first occurrence
should be noted; we cannot smell what we are continually éxposed to,
and we cannot smell what we never pay any attention to; it is a sense
capable of education, but much neglected. A man in health has a
certain odour about him, he cannot be aware of it, but some persons,
and many animals, can; also persons in certain peculiar and diseased
conditions are aware of it. Health has, then, an odour, and this odour
is connected withorganic decomposable matter ; much more has disease
an odour, and much less likely to be free from decomposable matter.

The action of substances giving odours is very various; it is as
various probably as the other senses, and capable of throwing us into as
various states of mind. The quantities used are small, and our
general use of them has sanctioned the conclusion that powerful effects
are produced by odours given in the most minute quantities ; and also
that even in imperceptible quantities they are operative. We know that
there may be an action before it becomes a distinet sensation ; there
may be a change produced before we are so far aware of it as to express
it; and we have a right to conclude that if asmall quantity produce
a sensible effect, a smaller may produce an eflicient, although insensible
effect.

This action on the system may well be called an inner sense, it often
changes one stale of feelings instantly, and we wonder why. Its con-
tinued action produces disease. I have made these remarks, because
some persons are unwilling to belicve in the great power of forces,
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which they neither see nor feel, not considering that such are of all
others the most dangerous.

I shall mention first a few of the methods by which the atmosphere
is disinfected by nature, and then a few artificial ones.

Air I consider the great disinfecter, partly by its removal of matter
and partly by its oxidating powers. Tts mechanical properties are
more under due management than its chemical. The source of miasm
isin the ground ; this arises from the consideration that it is gaseous in
its erganation. If on the ground, then, it would be at least advisable
that our houses should *not be ventilated from the lowest stratum of
air ; why not go a few feet hicher, from 10 to 15 feet? The lowest
stratum must he the worst, and any summer evening will tell one that
the vapours condense there, and probably the greater part of the
miasm. In cases of yellow fever and ague it is notoriously so, and
often confined to the lower stories of houses. Ventilation, then, espe-
cially ventilating a house with a pure air, not from a cellar, is a most
important permanent disinfectant; perhaps not in the most rigorous
sense of the word, but nevertheless in a useful and practical sense.

Water is the next agent exlensweljr used by nature. Although moist
and 1t|I‘1.='1ll~'-~ bodies decompose in the most dangerous way, bodies wholly
immersed in water undergo a different and, it would seem, less noxious
decomposition. Water also acts from being a conveyor of air, by which
means the organic matter is oxidized, forming various pmdut.ts, and
among others nitric acid. Water .ﬂsu is a valuable agent in washing
the air, throwing down immense quantities of orzanic matter as food
for vegetables. Lakes, rivers, and seas are healthy, and springs and
rivulets also, but stagnant water, marshes, and mixed water and plants,
do not make wholesome climates. If heaps of rubbish are com-
pletely covered with water they become far less injurious, as the rising
and falling tide shew us clearly ; this is particularly the case when the
water is cold ; if it be warmed, the effluvia comes off’ with the vapour
of the water, This is a case which may somelimes oceur in towns or
houses. Oune evil is, the amount that penetrates into the soil ; this, if
wells are not near, is not a great evil, as it is so rapidly converted,
especially in porous soil, into an inorganic substance.

Soil is the next largest natural disinfectant, and in conjunction with
air and water is the most efficient of all. The organic matter is quickly
rendered innoxions or inorganic, especially if the land be drained ; if
it be not drained, the matter will then pass into a decomposition to be’
allied to putrefaction, instead of an oxidation. The same may be =aid
of all porous bodies, not merely that they absorb the organic matter,
but decompose it.

The drainage of a country is therefore an antiseptic and disinfectant.

The great remedial measures are therefore Lo provide air, water, and
land drainage.

But when these things are not done and disease does enter, a stale
of things has arisen, which has to be destroyed as quickly as possible.
For this, there are two azents which are partly natural, partly artificial.
Heat is a powerful agent of infection and disinfection. Like many other
changes, iufectious matter does not decompose, except under degrees of
heat which may be called temperate and warm. 1In the hottest iro-
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pical season of Egypt plague disappears. Dryness has probably a
areat deal to do with this, in a climate, too, where mummies have lain
under ground so long. At the same time, heat and dryness have
been always recommended in ague districts ; the great point so often
insisted on is not to sleep in the open air, and probably there is more
than one cause for this. Hot water suddenly stops many kinds of
decomposition, probably all, although it is not capable of removing
some compounds not gaseous which may be found. This I find has
been stated by Dr. Playfair in his evidence. That viclent orzanic
power which has killed so many in Germany, sausage poison, is de-
stroyed by hot water. Although perhaps we do not boil or heat meat
at all times to the temperature necessary, the uneven part of a piece of
beef is frequently red, a colour which is removed according to Liebig at
a temperature so low as 140° Fahr. This is the temperature at which,
if I recollect, Dr. Henry said that pestilential matter was removed,
shewing that about this point a change occurs in organised maiter,
making it incapable of its former decompositions.

Cold is another disinfectant, and of all antiseptics the most powerful,
preventing decomposition for an indefinite, if not an infinite period. The
iced up animals in the north are an example. It is however the one
which is least easily applied to ourselves; the system does not feel
invigorated by much cold, although braced by a little ; we do however
apply it, and perhaps mizht apply it still more to substances which we
wish to preserve. Anything liable to decompose or give out disagree-
able odours should never be kept warm. This isan ordinary occurrence
with beer, wine, milk and meat. It may be extended to putrid matter
of all kinds, which in many places is exposed to the rays of the sun, and
also spread over alarge surface, as it to let the air act more rapidly on it,
It is true this causes more rapid decomposition, but it also yields more
volatile matter. It is used by medical men. In seeking powerful ar-
tificial antiseptics and disinfectants for violent and extreme cases, we
are obliged, as in cases of disease, to administer what is of itself
to some extent hurtful to the body. It is important as much as
possible to avoid this. DBut the first consideration is with what are
we to deal. If it be a substance analogous to flesh, then have we a
difficult body to deal with, for flesh is not easily decomposed. Chlorine
does decompose it and give off nitrogen, keeping the rest, the fat
excepted, in solution. There is no doubt of its power to decompose
all iufectious matter and uninfectious also. Sulphurous acid gas will
also destroy it, but both are violent remedies, and all hopes of de-
stroying infection are small, unless a more easily-managed substance is
to be dealt with, Decomposing matier gives out mases and volatile
matter. This matter has always ammonia with it: it comes off al-
kaline ; and we probably destroy the one by destroying the other. IF
it be in conjunction with ammeonia that the miasm comes, then will an
acid remove it; if it be in a state of an organic alkali, containing
nitrogen, then will an acid combine with it. Chemical action, by
elementary substances, is not so rapid, although often more violent ;
if electric affinity be allowed to act in decomposing, it is better.

Chlorine must act in somewhat the same manner, in order to
combine ; and it even decomposes ammonia, an action not causing
any evil, but requiring, I imagine, strong gas. Chlorine acts on all
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metals, and not agreeably on the lungs. It rots the wood in bleaching
houses, and is generally mischievous. The wood of the dye-houses, and
the beams of print-works, are nut subject to rot, although with an equal
amount of moisture. It acts violently on the mucous membrane of
the nose, producing rapidly a catarrh when weak. Chloride of lime is
very different, and decomposes ammonia and many other compounds
ol nitrogen with ease, by interchunging on double decomposition. It
is a pity that it cannnot be introduced into the atmosphere. [ believe
if it could be it would be found efficacious. 1 do not know whether
it gives put pure chlorine only ; I am inclined to doupt it. Itsaction on
bleachers is to make them appear a ruddy, healthy set of men; but, at
the same time, I think it acts better as a solid in solmtion ; and as
liquids will penetrate zll places with ease, it may be used as a liquid
with areat advantage. I fear it cannot be introduced into the air well.
If it is decomposed, it rapidly gives out chlorine only; and it is, as fur
as [ know, only its long and gentle action that can be trusted to. I
agree, however, with those chemislts who recommend it, and would
recommend chlorine also, where, especially, people are not living, in fact
as a fumigzator.

I would say almost the same of sulphurous acid. It is a violent
agent, but its action on the system is proverbially deleterious. T think
it must make a valuable fumigator, and a most efficient washer. If
houses were washed with it it would go into the pores of wood, which
it is most difficult to enter by any of the ordinary methods. It is
valuable as being guseous also, by which means it acts as a bleach in
the works of woollen bleachers, and is very penetrating.

In purifying sources of bad odour these agents are all valuable.

If however chlorine acts as I suppose, I think any acid will act as
well.  Acetic acid is a useful and powerful antiseptic; it is mild and
agreeable, and.can be conveyed in any shape whatever into all places.
Pyro-ligneous acid is perhaps the best form of it. T am not aware of
this being tried to any great extent ; certainly if we may judge of its
results in many cascs of putrefaction, we should ascribe a great deal
to it. It could often be innocently used about the sick. All metallie
salts are more or less (disinfectant or) antiseptic: chiefly because they
contain acids which, in one form or other, combine with the nitrogen,
and prevents its escape. The metal combines with the sulphur, which
also prevents the formation of sulphuretied hydrogen. Any metallic
salt which is sanctioned by use, may be employed for this purpose.

I have shown in the Mem. Chem. Soc., 1847 (and I am told Boussin-
gault has since obtained the same results), that the salis of magnesia,
including the flocculent carbonate, are capable of fixing both the ammo-
nia and the phosphorus of organic matter, leaving a erystalline com-
poutd, clear and transparent, of phosphate of magnesia and ammonia.
This is valuable, because it preserves the ingredients most valuable for
farmers, and gives the maguesia in a state in which it is an excellent
manure ; but it does not keep the sulphur, and may therefore be consi-
dered as imperfect ; it will however arrest the evolution of it to a great
extent. I would not give it as a perfect body, however, without the
addition of a little metallic salt, such as I use to prevent sulphuretted
hydrogen, which is a bad gas although by no means the worst. [t
Prevents the formation of plosphuretted hydrogen, alihough 1 cannot
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attribule any extraordinary effects to this gas. It does not merely act as
an antiseptie, but I think one of its valuable properties consists in
breaking up the compounds quietly, and making them inorganie, retain-
ing them at the same time for further use. Muriatic acid thrown on
magznesian limestone is enongh ; it acts especially well on urine and
liguid manures. It is chiefly for the farmer and the manufacturer, not
so much for the house or hospital.

Any slight acid is a great preserver. The acid peat-bogs preserve
substances in them a long time. I am not aware as to the alkaline
peat-bogs, but I think preservation will probably not occur with them,
as they are not alkaline to any depth. Tannin is another substance
which is a wvaluable antiseptic, acting little on the organism, but in a
length of time doing its work eﬂ'mull.} Tan-yards have a great deal
of ﬁlth:f matter about them, but the tanners are reckoned healthy men ;
whether there be anything here on which we might lay useful hold is a
question worth answering,

The infectious matter of plague, cholera, and yellow fever is probably
not a true gas ; it does not diffuse.  Plague and cholera run up one side
of a street: and have been found not to enter a house till the door was
opened. Yellow fever can be shut out by protecting the side from which
the miasma is blown. Yellow fever may be blown away by a wind.
Other pestilences have also disappeared by wind (Hecker). There are
cases in which gases do not diffuse readily : what causes are in opera-
tion [ do not know ; sume may combine more readily with water, and
thus be prevented from acting as true gases. It is very probable that
emanations from organic matter combine with water also. Organic
matter of animal origin may be detected abundantly in the air. Ina
crowded room it is got in large quantitics, and fatty bodies and nitro-
genous bodies may be recognized separately ; w hen burnt, charcoal is
lsft, in quantities by no means microscopiec. [ cannot agree with those
who attribute the unwholesomeness of crowded rooms to carbonic acid.
Experiments with the pure substance have been contradictory in their
statements. The animal matler has far more power to act, and, like
other animal poisons, does not require to be given in large doses to pro-
duce bad effects. These vapours may then lie for a considerable time
full of the worst qualities, and we cannot caleulate to what place any
amount of vapour will go, the circumstances of the ground and the
atmosphere are so numerous.

When we say remove the cause and the disease will disappear, we
are right—both are the cause, want of purity is want of health. At the
game time, let us not forget that there may be extraneous agencies to
act on us, which make more impure that w hich is lmpure among our-
seives, and that to whatever pitch of cleanness we may ever arrive, as
lung as any one nation in the world is not so, we are subject to the seeds
of a pestilence, as we have, from sad expurienr.:e, in all ages learnt ;
and that, also, in whatever state our lands may be, until the land of
other countries is also removed from the state of producing pestilence,
we also are subject to be threatened with its seeds, and the lesson we
must learn is, to be doubly careful that when it does come, it may die
out from the excellency of our arrangements, which should leave
nothing on which it can feed ; however, I am not aware T.Imt miasma
from land has ever been found infectious.
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No. 11.
State of the Suburbs of the Metropolis.

My Lorp aAND GENTLEMEN,

PursvanT to your instructions I have perambulated, and {aken an
eye survey of the suburb and districts around the metropolis,and I beg to
lay before you the following remarks thereon ; commencing at Fulham,
and going round the northern side by Hampstead towards Hackney,
and from Battersea to Lewisham and Deptford, and then over the
marshes.

About Fulham, and up the river side towards Hammersmith, the
land is mostly occupied as market-garden ground, and in a hich state
of cultivation. The soil is a free loam; the subsoil gravelly, and
charged with water, to within from 8 to 10 feet of the surface of the
land.

On inquiry I was told, that the London fogs do not often go so far
up the river, but that there is sometimes light fog, which, appearing
towards evening, is generally all gone off by next morning. The dis-
trict lies very open, a few hedges for shelter and ornament would be an
improvement.

About Earl's-court, Walham-green, and Little Chelsea, the soil is of
a more retentive nature, rather wet, and capable of improvement by
better drainage, at a cost of about 4/ per acre, which would effect an
improvement in the annual value of the land of 25s. per acre. Liquid
manure might then be applied to the land with advantage.

Along the river side, to the distance of about half a mile from the
river, the land, though very nearly of the same soil, is much drier than
that farther from the river.

Between Hammersmith and Shepherd’s-bush, the surfice of the
land is very flat, and much in want of better drainage. Upon a number
of fields the earth, to the depth of from 4 to 6 feet, has been removed
for brickmaking ; and the ground being left in a rongh and undrained
state has become quite a swamp.

Several acres of it have all the appearance of a bog, being covered
with reeds, flags, and other aquatic plants common to such places.
A great part of it has been converted into ozier-beds of 12 or 15 feet
width, with trenches filled with water between.

I estimate the whole extent of these artificial swamps at about 70
acres ; about one-fifth of it being either so wet as to be worse than use-
less, or entirely covered with water. The whole extent of it is very
wet, producing a rank coarse vegetation; great quantities of which is
allowed to rot where it grows, producing unwholesome exhalations,
such as occasion ague and rheumatic affections ; and along the south
side of the Uxbridge-road, the process of excavation and brick-making
is still in progress. It would be well, if the owners or persons con-
ducting such works, could be called upon to provide sufficient drainage
for such places to prevent their becoming a nuisance to the neighbour-
hood. Cases of ague are of frequent occurrence in the district, and
rheumalic complaints are very prevalent.

By the roadsides, between Shepherd’s-bush and Hammersmith, a
number of houses have lately been built, and some are in course of
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building ; but no proper aqwa.g-,ﬂ: is provided for any of them. The No.11.

diteh, which answers the purpose of a common sewer, is so shallow as Mr. G. Do-
not to admit of the house drains being made more than a foot under "1%™

the surface of the ground.

On the north side of the Uxbridge-road, near to Old Oak Farm,
there is a row of houses and cottages, about 20 in number ; the sewage
from which is collected into a very shallow diteh, between the houses
and the adjoining field, which has a very unsightly appearance. It
was pointed out to me as a nuisance to the neighbourhood by Mr.
Norton, a market-gardener there, who states, that in consequence of
the ditches, which are intended to serve as common sewers, not being
kept clear and deep enough, much of his land is kept injuriously wet.

A better outfall for drainage may be obtained. The nature of the
soil is well adapted for draining, and appears to be injured for want
of drainage, which might be effected at a moderate expense.

I am of epinion, that an outfall may be got sufficiently low for drain-
ing even these old claypit swamps, so that they might be again brought
into cultivation.

There is a piece of land, about 50 acres in extent, between Acton
and Turnham-green, apparently rather under the general level and
very wet, so much so, as to be unfit for pasture; a great part of it is
in ozier-beds. Some of the drier parts of it are in pasture, and produce
a very coarse herbage of little value. If drained, it would be a piece
of the best land in the district, and it might very well be drained. In
its present state it is hurtful to the newhhnurhuad The brook, which
is the common sewer for the dr'unagf: of the district, runs by a very
circuitous course through lands belonging to various proprietors, and
through Hammersmith inio the river by the Hammersmith creek ; a
more direct main sewer with a betfer ountfall, may easily be obtained.
The labourers throughout the district state, that their cottages are very
damp in winter, and that they suffer very much from rhenmatism.

I was surprised to find the village of Chiswick one of the worst con-
ditioned I have seen, with respect to roads and drainage ; the roads or
streets having never been made or paved in any way, but just so much
of the natural surface of the ground left for the purpose of a street.
They are much cut up with carting, &c.,and covered with mud. The
village is well situated for drainage, but is sadly neglected.

I was there informed that small-pox has been very prevalent there,

‘and that sixteen children had died of it in one week lately.,

North of Acton is a ridge of higher ground by Hanger’s-hili, Old
Oak-common, and Wormwood-serubbs, towards Kensall-green; a
cold poor soil, with many springs of water. The water from these
springs is diffused throughout the gravelly subsoil of the level district
between that and the river, and keeps the whole district wet and cold.
By a few drains well plat:t'[] a great extent of this land might be laid \‘
dry, and thereby much improved at very little expense.

Respecting the roads, lanes, and byeways, to which you directed
my attention, I have to remark, that with a few exceptions, they admit
of muoch improvement. The water in the ditches keep the roads wet
and soft; and they are cut up with the cartage of garden stuffs and
manure. If better drained, they would be less expensive to keep in
order. The ditches by roadsides, though very ecommon, are of very
little use. They become a general receptacle for all sorts of light



No. 11.
Mr. (3. I}p-
naldson.

——

128 Northern Suburbs— Hampstead, Highgate, §c.

rubbish, which obstructs the water in them, which stagnating soon
becomes offensive, and keeps both the road and the adjoining lands
more wet than they would be without a diteh at all. By the sub-
stitution of agricultural drains, instead of the ditches, a greater breadth
of roadway may be obtained by Hlling up the ditches, and the roads be
much better drained.

These drains would dry a considerable extent of the land on
each side of the road, and would also serve as main drains or
outfulls for the drainage of a great extent of the land on either or both
sides of the road wherever draining is requisite, and there is very
little in the suburban districts which may not be improved by drain-
age; one of the greatest obstacles to this being the want of a proper
outfall.

Inthe neighbourhood of Hampstead, there are several hundred acres
of unenclosed land, which by drainage may be made very good market-
garden ground. 'There are many springs of water upon it, from some
of which water is carried to Hampstead and sold at a penny per paii-
full. The sewer water from Hampstead, streams of which are running
to waste in the ditches, might be advantageously applied to some of the
lands adjoining by gravitation.

The ponds near Hampstead—construeted I believe for collecting
water for the Hampstead water-works, appear to me objectionable,
receiving as they do a great amount of impurities washed into them by
rainwater from the surface ofthe commons. The ponds mear Highgate
are surrounded mostly with meadow and pasture land, a part of wi:u,h
had recently been manured with dung. It had rained heavily for some
hours, and I observed that the rain-water carried a gooed deal of colour-
ing matter from the newly manured field into the pond. I was rather
particular in noticing this, as it occurred to me that probably if it were
proposed to apply ||r11.1|rl manure to these fields, objections would be
raised against it, Ir;'a-t it should injure the purity of the water in the
ponds.

I was upon the low wet land between Highgate and Kentish town,
at sunset (on the Tth January.) It had rained nearly all day till with-
in half an hour of sunset, with a rather brisk wind, and the atmosphere
tolerably clear. Very soon afier sunset the ;muud became covered

with mist, rising gradually bigher, and in half an hour the low wet
fields were Lﬂ‘i’EIE{] with |t, to the height of 6 or 8 feet, where it had all
the appearance of a thick fog, while the drier land hﬂ.{i none of it.

The whole of the low lands about Kentish-town, and between Cam-
den-town and Holloway requires draining, if not for the improvement
of the land (and it would be much improved thereby) yet for the
salubrity of the district, which is one of the worst for damp and fogs in
the suburbs.

About Highbury, Ball’s-pond, Dalston, Hackney, and Homerton,
the land is of a gravelly nature, and dry enough if the field and road-
side ditches were kept clear and clean. The lanes and byeroads are
badly drained, and not kept in good order,

The district about Battersea is in a state which admils of much
improvement. ‘The soilis a dark-coloured loam on a gravelly subsoil.
The surface drainage is apparently much nezlected. The ditches by
the roadsides, filled with stagnant water, and made a receptacle for all
sorts of rubbish, are very unsightly. On the Battersea-fields are a
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number of old brick clay pits filled with water, and numerous other
ponds and ditches, and something like the course of a brook, all filled
with stagnant water, smelling offensively, and in one of the lower parts
of the fields there is a piece of bog. The drainage of all these, would
tend to improve the salubrity of the district. There is a flat low piece
of ground, south of Battersea, through which a sluggish stream of
water stugnates, nearly on a level with the surface nf Ihe land. Itis
known by the name of Laichmore. It is let in allotments to the poor of
the parish, under the management of the parish overseers. Some poor
men at work on the grnund told me that influenza had been very pre-
valent among them, and that the ground is very useful 1o them, but
would be a gre'\t deal more so if it were so dry that they could dig; i
during winter. The drain from this piece of land passes under the
South Western railway, where the culvert is hardly low enough to
admit of draining the land properly. I traced the course of the sewer
along towards Lambeth. It is a sluggish stream of impure water,
smelling disagreeably.

The water-course may be traced through the marsh to near Lambeth,
hl:l.ﬂual;mg and emitting offensive eﬂ'luud ; the land along its Whﬂlﬂ
length is flat, wet, and unwholesome. The workmen in tluq district
suﬂer severely from rheumatism. From South-ville towards Camber-
well, the land, from its lying higher, and having a subsoil of sandy
grawl needs little draining; but the lanes and h\.-ruads are in very
bad order; and in various plact‘:a sewage water runs into the ditches,
and reduces them to a very filthy state.

From Camberwell southwards, from the high ground about Herne-
hill and Champion-hill, commences the plastlc clay surcharged with
water; towards Forest-hill the soil is poor, cold, and wet, bul capable
of much improvement ; the water runs in streams fromn every field ;
ledges and belts, or clumps of plantation for shelter, and a ilmruu.rh
dmmnge are the means by which itisto be effected, South of these hills
about Sydenham, and from thence down the valley of the Ravens-
hourne by Lewisham, the land is of exeellent quality, but all more or
less charged with water; the southern part of Lewisham has a clean
healthy appearance, but near the bridge where the Kent-road crosses
the river, there is some land uuurmusiy wet; apparently owing to a
mill weir which there keeps the water above its natural level ; “but it
might be drained without interfering with the mill by a main drain
clear of the river to below the mill.

Some of the back streets near the bridge are in a very unsatisfactory
state, I could see no street-drainage lhere the houses were of a humble
description, and such of the inhabitants as I saw about their doors, bore in
their sallow shrunken countenances witness to the nnwholesome state of
the place ; the place I speak of, is on ihe westside of the river, and south
of the London road. Detween Deptford and New Cross the land
appears very wet, but of a good quality,and mostly oecupied as market-
carden ground. Between Deptford and Peckham New Town, and
Rotherhithe, there appear to be nearly a thousand acres mostly cultivated
as market-garden ground, a great part of which has been a peat bog ; the
surface soil being an alluvial deposit, on a sub-oil of peat moss varying
in depth, from 3 or 4, to 8 or 10 feet; this district appears to have
Leen bronght into cultivation without being sufficiently drained, retain-
ing the ditches or water treuches, common on marsh districts, instead
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1 Deptford and the Isle of Dogs.

of fences. The oceupants admit that a better drainage would be hene-
ficial to their grounds in winter, and would enable them to bring forward
their spring crops earlier, but they are afraid lest it should make the
grovnd too dry in summer. But of this there is no danger, unless the
land be drained to an improper depth. Land that is kept dry and in a
pulverized state, during winter, is much more retentive of moisture
during summer than lands kept too wet in the winter.

Wherever such ground remains in a very wet state for two or three
months, the air is expelled from the soil, and it becomes solid and com-
pact, after which one season’s cultivation is not sufficient to pulverize
it sufficiently for the purposes of vegetation.

It is not generally till after the second vear, after land has been
drained and properly cultivated, that it becomes sufficiently pulverized,
and till then the beneficial ¢ffeets of drainage are not apparent.

By proper drainaze and the substitution of hedzes instead of these

unsightly and unprofitabie ditches, nearly all the lands in this district,

now cultivated us market-garden ground, but which are so wet as to be
fit only for summer crops, may be rendered quite fit fur the growth of
winter and spring crops also, and thereby neaily doubled in value 5 and
the agues and rheumatic complaints of the labourers, would be removed
with the superfluous moisture which oceasions them.

Mr. Morris very obligingly accompanied e over the Isle of Dogs,
and ~hewed me the system of sewera_e there. the mode of flushing them
with water from the niver, and- supplying the land-ditches with water.
And he introdu ed me to Mr. Lambert and Mr. Bradshaw, two gentle-
men long resident, and occupiers of land in that distriet.

The open sewers which receive the sewage Irom the buildings and
factories about Blackwall, are in a much less offensive state than the
land-ditches,; but yvet a more {requent and copious use of water in flush-
ing them, would have a good effect. The roads about Blackwall are
in a very neglected state, and much complained of by the inhabitants.

There is no apparent obstacle to a complete sewerage of the district,
and the facility with which water is got from the river, renders it easy
to keep the sewers clear and clean.

The Isle of Dogs is considered to be one of the rmllest, if not the
richest piece of marsh pasture land in England.

[is soil contains the elements of fertility in abundance ; and the pas-
ture is luxuriant where the soil is dry enough to let it grow ; and having
been long in a state of pasture, there has aceumulated upon its surface
a mass of vegetable mould, and veretable matter in a state of decompo-
sition, till by its excess the land is rendered less valuable. It is in-
tersected by numerous ditches or trenches, partly filled with water,

- intended to answer the purpose of fences and supply the eaitle with

water. And the ground pot being quite level, makes it necessary to

“dam up the water in the ditches on the hlgher grmmd and not hemﬂ'

allowed 1o run off, it becomes stagnant, and unfit for the use of lhe
cattle, These ditches are in a very foul condition, with the water
dammed up in them, full of weeds and filth, stagnant and stinking
abominably.

-Some of the lower parts of the grnunds have the appearance of peat

‘moss ; which, however, is not peat, but a mass of decaved grasses,

reeds rusheq! and other vepetable matter, alnost resembiing a dung
fhieap. - The-margins of many of the ditches are without grass, and
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trampled like a road by the horses and cattle, impelled by thirst, yet No.11.
loath to drink, traversing the sides of the ditch in search of purer Mr.8.Do-
water. i

Mr. Bradshaw, jun., informed me that these ditches are cleaned out
menerally once in six years, at an expense of 2s. 6d. a rod of 161 feet.

Horses pasturing there during the heat of summer are affected with
the staggers. Mr. Williams, a veterinary surgeon in Poplar, says it is
from drinking the impure water from the ditches. Mr. Lambert and
Mr. Bradshaw, who have long been occupiers of land there, attribute it
to an effluvia emanating in hot weather from the soil, and breathed by
the horses while depasturing thereon. They say it is commaon to all
rich marsh pastures, and worst where the grass is kept bare.

Whichever of these may be the more correct opiunion, the primary
cause of the disease is the same, for the impurities of the water, and
the unwholesome effluvia from the svil, are owing to the decomposition
of the vegetable matter in excess, upon the marshes. These gentle-
men also state, that the land is now less valuable than formerly, as
pasture ; and that, consequently, the rent of it has been lowered 20s.
an acre. It now lets at from 4/. to 4/. 10s. an acre.

This deterioration in value of the pasturage is atiributed to a coneur-
rence of various causes, viz., the smoke from the numerous steam- (?
boats on the river, and Iact,urms lately built in the vicinity, injuring the
arass ; the ﬁ-upj}ljl' of water in the ditches being less pure, and Tess in
quanl.lty than formerly; and the great number of people and dogs
about the fields disturhing the cattle; and each of these causes may
have some effect, but the principal cause is to be found in the state of
the land, its surface being crusted over wth decomposed vegetable
matter, which prevents the roots of the grass from entering sufficiently
deep into the soil to produce herbage of a nutritious quality. I cannot
better explain this than by stating a remark of Mr. Lambert’s relative
to turning the land into arable or garden ground.

When I asked him whether it would be valuable as arable land, he
replied, ¢ If it were broken up and sown with corn, it would grow
nothing but straw, you would have no corn.  But if you would first
take two or three crops of cabbages, mangel wurzel, or potatoes, then
it would grow corn very well.” Now land that will grow straw only,
and no corn, cannot be expected to produce grass ofa very faltening ’
quality. And a remark of Mr. Bradshaw’s corroborates this opinion ;
he stated that the grass upan the marsh did not answer well for hay ;
that it contained too much water, was tedious and expensive to make,
and when made into hay, bad very much the appearance of wool; soft
and light, producing but a small quantity of hay from a great deal of
grass,

Mr, Lambert stated that the land would be very valuable as market-
garden ground, These gentlemen state that cattle and sheep are
very healthy on the marsh, if brought there in a healthy state; but if
they have any unsoundness about them when brought there, it is soon
found out, but not cured; and that butchers will not purchase sheep
or cattle that have been only a short time on the marsh, nor till they
have been a full season there.

I do not suppose that the pasture land in the Isle of Dogs affords
employment for ten labourers during the year. But if cultivated
as markei-garden ground, it would give employment to 1000 persons,
at the rate of only two persnns per acre, Those parts of the marsh
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severed from the Isle of Dogs by the West India Docks, and which are
now cultivated as market gardens, and for which a rent of 10/ per
acre is paid, are sufficient evidence that the land may be profitably so
cultivated.

On the Bromley marsh, where the land is mostly garden ground,
much of it is so wet, that surface drains, or water-furrows, are made on
purpose to drain away the surface water; drainage there would be a
profitable improvement, and one of the Poplar sewers runs through it,
affording a good outfall.

Some of the ditches there are in a bad state, particularly along the
side of a bye-road on the west side of the field.

Upon the Tottenham marshes, and those down the river towards Lea-
bridge, the soil isof a free gravelly nature, on a gravelly subsoil, and
needs little drainagze, other than a free outfall for the surface water.

But the river is so obstructed with canal locks and mill weirs, that
the water is k*'l’:‘ above its natural level, and thereby all adjoining flat
land kept injuriously wet, injurious not merely as affecting the land,
but also as affecting the house-drainage about Tottenham and else-
where, and the general salubrity of the district.

On the Hackney-marshes the soil is of a more refentive nature, and
the injury done by superfluous moisture proportionably ereater ; with the
water standing in the numerous ditches nearly level with the land, the
whole of the mass of the soil is kept constantly surcharged with mois-
ture. From such land I believe there is a very much greater amount
of evaporation than from an equal area of water surface. Every
particle of the surface soil, every blade of grass presents a wet evapora-
ting surface to the atmosphere; =o that one acre of very wet land
presents to the atmospherea greater extent of evaporating surface than
ten acres of water; which in some measure accounts for the fogs
generated by emanation from the marshes.

From the great number of mill dams, canals, reservoirs, ponds, and
ditches. about Stratford, half’ the surface of the district seemns nearly
covered with water and the other half'is kept in a state of saturation.
If a few spadefulls of earth be dug up anywhere, in half an hour the
place stands full of water—ditches dividing the fields—ditches meant
for house drainage are all from one end to the other filled with water
—not running water, but stagnant; some of the ditches near Bow-
bridge receiving house sewage,are in a most unsightly state, and much
complained of. One ditch east of the river and south of the high road,
commencing at Abbey-lane, receives the sewage and exuvie ofa row of
houses, (about 40); their privies are all placed over the ditch, which
is broad and shallow, half filled with stagrant water, not enough to
cover the stercoraceous matter, and all open to view from the Abbey-
road.

It is very unsightly and unwholesome, and is much complained of.
T called on Mr. Bullock, a baker, who is the owner of two of these
houses, and occupies one of them ; he told me that they are made to
pay sewer-rates, and that ditch is all the sewer they have for these
buildings ; and he told me where I might see (and I went and did see)
several other sewage ditches in a similar state.

From Stratford to the Thames, the land on both sides of the river
Lea is of an excellent quality, either for cultivation or pasture, but a
great parl of it is, like the rest of the marshes, very wet; some of the
drier parts of it are cultivated as market-gardens. The whole of it,
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and about half of the Plaistow Level, comprising together about 1600
acres, might be more than doubled in value by drainage ; and as mar-
ket-garden ground, would give employment to twenty persons for one
at present.

The roads about Stratford, Bow, and West Ham Abbey, are many
of them not in good order, kept ever wet with the great ditches filled
with water on each side of them.

I measured some of them. Abbey-lane is 15 feet wide, with a
ditch 12 feet wide on each side, containing 9 feet in width of water
in each ditch. and every furrow in the adjoining fields was standing full
of water. West Ham Abbey marsh road is 21 feet wide, with a 12
feet ditch on each side ; farther southwards this road is 15 feet wide,
with a 12 feet ditch on either side, and the water in these ditches within
2 feet of the surface of the land.

I estimate the proportion of land oceupied by these ditches on this
marsh, at 1 acre in 20. The marsh called Plaistow Level, is still more
wet than the last, with the ditches in a worse neglected state.

I measured some of these ditches; they are 18 feet wide, grown
full of weeds, and the water in them covered with a whitish frothy
bubbling scum, produced from the decomposing vegetable matter in
the water ; I estimate the proportion of ditches to the land, at one
acre in 25. That half of the Plaistow Level adjoining to East Ham
Level, containing about 800 acres, and the whole of East Ham Level,
containing about 1700 acres, may by drainage be very much improved
for pasture ; or rendered fit for cultivation. As pasture land, its value
would be increased 20s. an acre.

The East Ham marsh is not so wet as the others, nor the land so
good ; about a third part of it needs thorough draining. Near the
river, where the ditches are deep, the land is tolerably dry. The half
of the marsh farthest from the river is much the wettest, partly owing
to the water coming in the gravelly subsoil from the higher lands to
the north of the marshes; and the ditches are not so deep as they are
nearer the river. A few well placed drains would dry a great extent of
this marsh, and greatly improve its value.

It seems to me, that a great improvement may be effected at Bow
Creek, by straightening the course of the river Lea, by a short cut
either at the iron-bridge or a little lower down, and by which about
20 acres of valuable ground would be gained.

The distance from Bow Creek, following the windings of the valley
to Tottenham Marsh-lane, is about seven miles and a half; and one
direct cut for the river course for that distance, would occupy about 60
acres, and by means of it, the whole of the marsh land along its course
could be laid perfectly dry.

The lineal extent of the several branches of the river with its crooks,
windings, and canals, is upwards of 19 miles, oceupying upwards of
150 acres, and keeping some 2000 acres of land in such a wet state,
that it is not now worth one-half of what it would be if' well drained,
even for agricultural purposes ; but, if it were once well drained, some
part of it would become building ground, and as such, worth 10 or 20
times its present value ; and all the property in buildings within a mile
of the river Lea, on either side, would become more valuable from the
improved salubrity of the district.

Mr. Smith being at the time engaged himself, sent the wall reeve
to show me their system of drainage upon the Greenwich marsh, o
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system which has been in use for a great many years, who told me that
ague is now less prevalent than formerly, owing to a better drainage
of the marshes; and that it prevailed, not so much on the low
around, as on the brow of the rising ground along the margin of the
marshes.

Fogs are frequent, brought by easterly winds from the marshes
farther down the river, and by the south-easterly wind from the Lewis-
ham district. The Greenwich marsh is divided into fields by ditches
filled with water drawn from the river at high-water, and returned by
means of a common sewer or main drain to the river at low water.
The outlet sluices of these common sewers might be lowered 5 or 6
feet, and the drainage thereby improved. T have made a rough esti-
mate of the ditches upon these marshes, taking care that my statement
shall be within the actual measurement. I find upon an area of 450
acres of land, that there are 13 miles of ditches. The surface of the
water in these averages 9 feet in width. The entire water surface is,
therefore, 15 acres. The average of the entire width of the ditches is
11 to 12 feet; there is thus 18% acres of land occupied with ditches out
of 450, or one acre of ditch to 24 acres of lund. To make them answer
the purpose of fences, the occupiers of the land dam up the water in
the ditches as high as possible, till it becomes. stagnant and impure ;
although by the system of inlet and outlet sluices it is intended to be
kept in a constant current from and back to the river, but owing to the
great extent of the ditches and the numerous obstruetions to the flow
of the water in them, some of those furthest from the common sewer
are hardly ever freed from their stagnant water.

I lovked at these ditches; it was half an hour past ebb tide when T
was there, and in the ditches near the common sewer, the water had run
off to the depth of 15 inches; in others farther off it had fallen 9 inches;
in others G inches: in others 4; in others 2. And in some of those
ditches farthest from the common sewer, it did not appear that any
portion of the water had been drawn away in them, the water being
quite stagnant ; and some of these ditches receive the house-sewage
from East Greenwich, and are in a very bad state.

The marsh land east of Greenwich is divided into fields by ditches
filled with water let in from the river by small sluices under the care of
the wall-reeve. These ditches are on an average 9 or 10 feet in width,
and about 3 feet deep of water. They answer the purpose of fences,
as well as watering places for cattle, and serve in some degree for
drainage.

Some of the workmen upon the marsh attending to cattle, &e., stated
that in some states of the weather, where the ditches are not kept well
scoured, they smell very much, or in their own words, ¢stink terribly,’
when the water is low. The smell arises from the rotten weeds about
the sides of the ditch. They stated thut at this season there is little or
uo smell from the ditches, but to me it was quite perceptible at the
time I was speaking to them, although they seemed unconscious of it.

These ditches are a bad substitute for fences. Neat hedges would
take much less land, and they would give shelter, which is much
wanted. For the purpose of providing water for caitle, not one-fourth
of these ditches are necessary. The drainage could be much better
effected in a different manner.

There is an extensive area of high dry sround south of Greenwich,
from which a large quantity of water must be discharged somewhere.
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I am of opinion that much of it flows through the substratum of the
marsh to the river; and on inquiry, I was informed that several wells
have been dug on the rising ground near East Greenwich, and that
plenty of water was ot in a vein of land about 18 feet under the sur-
face.

It is probable that the railway-tunnel now being made through
Greenwich Hill will tap these springs, and collect a stream of water
which might be made useful about Greenwich.

On inquiry, I was informed that ague has been more prevalent about
Plumsted this winter than for many years; and that as the drainage of
the marshes have been better attended to, ague and other ailments
have abated.

Generally speaking the Plumsted marsh is a very wet one, although
various parts of it have been partially drained with good effect. Mr.
Russell of Plumsted showed me several fields on his farm which he
had lately drained, which presented a marked contrast to the adjoining
undrained land. Mr. Russell stated, that the drainage had more than
doubled the value of the land, and that he is prevented from draining
more of his land by want of outfall, owing to others not keeping the
ditches through their lands deep and clean.

A great many of the main ditches are well cleared, with a goodly
current of water in them, but the minor ditches are not in good order,
and a great many acres are so wet as to be worse than an equal area
waler surface for evaporation. At least half of the marsh requires
thorough draining.

A great part, if not all the water which keeps this marsh so wet,
appears to come from the high grounds on the south of it, and
might be intercepted on the margin of the level ground, and conveyed
direct to the river.

I was on the marsh near the river tillafter sunset, to observe the state of
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the atmosphere in the cool of the evening. Shortly after sunset, the very

wet parts of the marsh became covered about knee-deep with a whitish
mist, and the course of the ditches on the drier parts were indicated
by a streak of mist gradually increasing. I walked over some of the

wet misty fields ; there the air had a chilling coldness and a peculiar odour,

which produced a sensation of languid weariness, which soon passed
off when I got upon drier ground ; the effect, I believe, of breathing
the gases distilled by the evaporation from decomposing vegetable
matter in the ditches, and upon the wet surface of the land.

The Plumsted and Erith marshes, containing upwards of three
square miles of land, or nearly two thousand acres, rich in the elements
of fertility, under a defective system of drainage and cultivation, are
by their very richness a source of miasma and disease. These lands
are well adapted for a high state of cultivation, and under good ma-
nagement, would become the gardens of the metropolis.

I would not hesitate to undertake the drainage (substituting hedges
instead of ditches) of the Essex, Plumsted and Erith, and Greenwich-
marshes ; those along the river Lea, the Isle of Dogs, and also the
wet lands about Shepherd’s-bush, Actop, and Turnham-green, and to
make them over their whole extent as dry as any market-garden ground
need be, under the condition, that within seven years the improve-
ment in their annual value would pay 20 per cent. upon the whole
expense of the improvements.
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And with such a thorough drainage of these districts the marsh
fogs, acues, and other marsh diseases, would be entirely removed, as
they have been from other districts by similar means.

By cultivation as mwarket-garden ground a great extent of the
marsh land would be worth a rent of 10l an acre, and would give
employment to at least twenty individuals for every one now employed
upon it. Some of the occupiers of marsh land are of opinion that if it
were drained it would produce less grass ; and probably it would pro-
duce a less weight of grass in ifs green state. 'The grass on the dry
land would contain less water; but it would be more nutritious.
It wonld make a greater weight of hay, and of better quality.

Another and a very important advantage to be derived from the
drainage of the marshes is, that sheep and cattle half-fed or two-thirds
fat, might be brought there for a month or two, and made completely
fat, near to the London market, which cannot be now done ; for the
London butchers will not buy those that have been only for a short time
on the marshes. The rich succulent marsh grass has a stimulating
effect upon them, which for a while at first renders them feverish and
unfit for the shambles. They must be kept on the marshes for a
whole season; a month or six weeks is required to season them, after
which they fatten very well.

Another advantage derivable from the drainage would be found in
the marsh grass hemg rendered fit for making into hay, and by tuking
oucasmnﬂlly a crop of hay from the ground, a portion of the decom-
posing vegetable matter would be 1'emm'ed, and the pasture kept in a
more wholesome condition.

Subjoined is a fabular statement of several matters relative to the
present state of the marshes.

With reference to the annexed plans, I bes to state in explanation,
that I take as a sample a bye-road of average width, with twelve feet
of roadway between the ditches, the ditches being supposed to be 2}
feet in width, at the surface, and two feet deep. Such ditches are of no
use for drainage, they soon become partially filled up with rubbish,
which obstructs the flow of water in them and thereby keeps the
ad joining land wet.

Instead of these ditches I propose to substitute a pipe tile drain of
4% feet depth with pipes of 3 or 4 inches bore, jointed with collars,
which secures a perfect junction of the pipes.

Aud I propose to have along the roadside, just over the drains a
channel of 10 inches width and 12 inches deep, filled with gravel;
with gully-shoots of 12 inches square from that channel down to the
drain pipe, and also filled with gravel. One such gully-shoot for each
five yards along the channel as shown on the plan, and by these
channels and gully-shoots the surface-water will percolate freely into
the drain. The roadway beine rounded a little, the rain-water falling
on it will run off to the side channels and sink into the gravel, with
which they are filled, and throuzh the gravel into the drain.

The roadside fences being mnbﬂy of posts and rails, I should place
them near the channels, leinlnﬂ' for the roadway a width of 15} feet
instead of 12 feet as hef'ure, and the extra 3% feet of width, occupied
by the ditches, may be laid to the adjeining fields; by this the land-
owners will gain 1r. 311r. per mile of roadway.

The annual cost of cleaning the ditches by the roadsides is not
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less than one penny “per rod, of 5} yards; or 53s. 4d., per mile per
annum, which valued so low as ten years’ purchase, amounts to
261. 13s. 4d.

Upon level land witha gravelly subsoil, such as the districtabout Ham-
mersmith, Walham Green, Little Chelsea, Earl’s Court,and Battersea,
the road drains will effect the drainaze of the adjoining lands to the
distance of 100 or 120 yards on each side of the road ; that is, allow-
ing a fall of 3 feet in 100 yards, for the water percolating through the
gravel towards the drain, and I am of opinion that less fall would be
found sufficient.

At this rate, each mile of the road drains will effect the drainage of
80 acres of land, which, at the low estimate of 5s. per acre, of improved
annual value, makes for the whole 20/ a year, amounting, at 25 years’
purchase, to 5001.

These items may be set against the cost of the road drainage.—The
cost of the road-drains will necessarily vary a little in different districts,
with varying distances of cartage, &c. I estimate the probable cost
per mile of a single drain, as follows :—

£ intd

To cutting and filling drains, 320 rods, at 9d. . o AR e
5280 pipe-tiles, at 90s. per thousand . . . SRR L
5280  ditto collars, at 30s. ditto . - . 2 716 8
250 cubic yards of screened gravel, including carlage,

at 45, 6d. per yard - . 5 - PR R T

£99 16 8

Or per mile of double drain . . X£19913 4

In comparing the cost and benefit of such drainage, the amount will
stand thus per mile,—

To land reclaimed from ditches 1r. 311p., at 41 rental, £. s d.
30 years’ purchase . - ; - i h3 .8 6
To purchase value of the annual cost of ditiches . SN T

To improved value of 40 acres (taking that on one side
of the road only) drained ., . . ' . 250 0 O

r—— i i ——

330 1 10
By cost of drainage as above . . . . . 199 13 4

—_———

Profit . . . £130 8 6

Upon soils of a more retentive nature, where the extent of the
land «rained would not be so great, the road drains would serve as
- main drains for the droinage of the adjoining lands, to the extent of
220 yards on each side of the road on level land, or on one side of the
road on a declivity; and serve further as an outfall, for the drainage of
land to a much greater distance.

'The average proportion per acre, of the cost of main drains is about
125. Therefore, on level land, where the road drains will answer to
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drain on both sides, they will serve as main drains for the drainage of
160 acres per mile, which at 12s. per acre amounts to 96/, and on
such lands the account will stand thus ;—

£ 8

By cost of road drains as above . . : . 199 13 4
To land reclaimed . . . : - AL R h
To cost of ditches . : ; . . 26 13 4
To value of drainage to the adjoining land, 96 0 0

——— 176 110

Balance . BN = (e

In this case, the actual outlay for better roads, a facility for drainage,
and getting quit of the offensive and unwholesome ditches, is only
22/. 11s. 6d. per mile. But over the greater part of the land in the
suburbs where such drainage is most required, the soil is of that gra-
velly porous nature, which, as above, shows a positive profit to the
landowners from the road drainage.

. I have the honour to be,
My Lord and Gentlemen,
Your most obedient, humble Servant,
G. DoNALDSON.




139

s for road Ditches.

L

covered Dira

No. 11,
My G. Dao-
nalidsen.

*NOSMIVNO(] *N)

AT EA U ”_:mmu_ﬁm__ arp} w0 juan Tail (g Inoqge 1o u.r..n.?..EnE.H 1R J3ajs pionos i Hnumoooe B1f} OJUT EDEIEUT A1)
Jojuajxa apor s s m#._xﬁ Py .—ummuam:z mman_up_.. al} mﬁ_ ﬁ_?.m..“__m B PIROM oI Eaorp s ﬂmﬁmzuuc SAT|RIMIL AEA]] undn sa10e (F JNGOE 8T 2191 J,

.?..:.__E_u.wm_

| payemiysy

| oIe‘e | | 0F0°6
JEM 9] mia _m_?.:qu_E_n:EE..,.:uuH_w wr | 000fL |+ ¢ ¢ uMomyyjoN | * *  * H¥H | 000°% | *  saysieIy pmswn[g pue g
“1apao peq ursayonp ag, Cpuep pood fiay | 0Ee * ot * 7 Ul aoe aug) | spanoj-sanyy, _ 0ck oot s s mEIRQ YOIMUBAIE)
"13]M0 pUq UISIDIIP AL, “Jos Juq ‘(105 you _ GLE | * * ° cguremuaup | squunopemgy | (06 *oomTET e U S RBo(g J0ioTe]
sanjalp jday |
It fMopRIs YIrM “jaan K194 ST J[BI WIAI0U 8y _
$41p L[qeiagoy st J0ATL Ay JsalvaU puRpal) JOUV | ggg | v+ gpuiaoeenQ |t pinpeauy | QoR L | v+ ¢+ * ysivpy wepy 39Rq
“sayajip [noj L1a4 _
snotamnu gum fjam L1aa f punoid vapreSqeyieig | gg |+ = = ppurameeug | * spuaySg | 0zl ¢ = s s+ gy fepwmorg
UOLIPUOD PR ¥ UL 218 Saudiip a, Cpue !
A} JO an|BA [} A[ONOP PUOM um“z__m% pood ¥ | FRCCT |ttt gpuramEau( | v SPUASUIN | Q9L°1 |t * * * ¢ [3AV] MOJBIRL
19 K13A goe ‘puel JUR[[AAXY | FEe # ot pguramvaug | 4 suag-eury | 099 L R L S R EETTY
| ‘pOpRLS o
*jaM TN 00y Aq ] (onu jng ‘puep poox _ 0¥z *.os s pputemesug [ ¢ * qv | orz pooyanoqiian a) UL puUr[ eIy
g |
) Jo anfeA At apquop prnom afemeip pood y _ e * ot cQpuramraug [ * o Eq-eu) | o9 s o+ » ¢ s ogaupIRy SouoRY
‘afipureap ! 5 :
10] [[EANO0 JUSIDGNS W J00 S0 AJ8N[) sppu aip | _ _
arqy  CLap £[quiapoy s1 purl ay) ‘[2aa] [ranjen | afipug wa o) umop
JE)L saNE) Jaanr an) aJaym o ‘s|[iu ayl mopag _ 61 | * * * peuramwsug __ ' qyg-eug | 008 WRUATJO, Woly SasIRpy 9y,
[ -saany __ | ‘BMOY |
_ Tafvmergg _ _
1N | -puu Jo u
BHHVIEL Aupbas | quang oy o1 gana3iq Suymbax wopuod | uayxy SALLITVOO0T
fynayxgg Jo uptpodosy payEmnsg -00,] PHIEIE




140 Remarks on the Cholera,

NOT E.

Since the publication of the folio edition of this Report, advices have
been received at the Council Office, the following extracts from which
are worthy of notice.

Extract from Remarks on the Cholera, furnished by Dr. Mackenzie,

Staff-Surgeon at Archangel, at the request of Her Majesty’s
Consul there.

The majority of facts collected during the present visitation of the
cholera, confirm the opinion that the disease spreads from person to
person, through the medium of the air, and there is every probability that
the prineiple of infection finds its way into the system through three differ-
ent mediums, namely :( —

a, the respiratory organs,
b, the digestive organs, and
¢, the skin.

In order to guard against the ingress of the disease, it is necessary to
preserve these organs in a state of health and integrity, that being the best
prophylactic.

1. The Lungs apparently suffer little at the commencement, nevertheless
many cases tend to prove that they constitute one of the mediums through
which the disease enters the system ; the susceptibility of the organs to the
disease may be diminished by observing the lollowing rules:—

1. To keep the air pure in the rooms.
2, To use no pungent or acrid substance for fumigations, which
tend to suppress the bronchial secretions, as chlorine, vinegar,
c.

Resinous subsiances may be allowed with more propriety, inasmuch as
they promote the secretion of mucus from the lungs. On the same prin-
ciple smoking tobacco may be allowed. It is worthy of remaik, that in
cholera, the lungs are affected more frequently in those who do not smoke
tobaceo.

2. The Digesiive Organs must be considered as the most frequent me-
dinm thmugﬁ which the disease enlers the system, becanse in almost all
cases the disease manifests itself by derangement of these organs; constitu-
ting the premonitory symptoms which give us timely intelligence, and thereby
enable us to apply our preventive measures in dae season. Of 320 sick of
cholera in the Military Hospital at Tiflis, 280 declared that they had been
troubled with frequent stools, two or three days previous to the seizure, some-
times even a week : a Russian soldier considers himself well, so long as he
feels no pain, and has an appetite for food ; and this deceptive conviction is
the more dangerous, as very frequently the appetite continues good up to the
time of seizure. Though the stomach may be free from disease, still it is
more susceptible of impressions and less equal to its task than in healih;
this is more particularly the case with the intestines. If during this state,
heavy indigestible food be used, or very cold drinks, the disease will not be
slow in developing itself. ,

In private practice where patients pay more altention to their condition
than soldiers do, it was a rare oceurrence to meet with one who did not feel
some gastrie derangement and suppression of urine several hours before
the attack. It is necessary to pay particular attention to these precursory
symptoms, as presenting a possibility of warding off the disease; in
these cases, attention to the state of the dizestive organs, and a judicious
selection of diet are of the greatest importance. The diet ought to be exelu-
sively of animal fved, the necessity of this is foreibly illustrated by the
following : there were two companies of soldiers, consisting of an equal
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number of men, and placed under similar conditions; the one made use of
animal food, the other of fast-diet. In the former there was not a single
seizure, whilst in the latter there occurred 35 cases of cholera.

The diet should be of easy digestion, using salt in moderation ; boiled or
raw vegetables, such as cabbage, turnips, peas, fruit, &ec., are to be es-
chewed as decidedly noxious; causing similar derangement of the digestive
organs to those observed in the precursory signs of cholera. Beef soup
with a piece of roast beef, constitute the best diet during the prevalence of
the epidemic. To the best of our knowledge, all those families who had used
animal diet, and avoided vezetables, escaped. A lizht diet is best suited
to the condition of individuals during the epidemy, as the digestive organs
are much weaker than at any other period. Indeed three-fourths, and
sometimes even a larger proportion of individuals suffer from indigestion, or
derangement of the stomach. Spirits may be allowed in great moderation,
say a glass before dinner and belore supper; used in excess, it powerlully
predisposes to the disease. Cholera seizures, have been frequently observed
after intoxication.

The soldiers should be examined morning and evening, those being the
periods at which patients are generally attacked by the disease: seizures
take place incomparably more rarely during the day. It happens however,
that patients are seized apparently about 10, 11, and 12 o’clock in the day,
but on enquiry it-will generally be found, that they have been taken ill on
the previous evening. The most frequent period of seizure isin the evening,
or after midnight, or towards day-break.

The precursory symptoms, or prodrome, are of three kinds :—

a, the inflammatory variety,

b, the gastric variety, and

¢, the rheumatic variety.
This classification is of much praetical importance, as it regulates the treat-
ment of each variety. Tt is proved by experience, that in some cases a
general or local bleeding does good ; whilst in others an emetic is required,
and in a third class of cases, a bath, together with such other means as re-
store and promote the functions of the skin, are called for. Experience has
also shown that it is needless to look for an universal remedy, or a specific
in this disease, and that we must be guided by general principles.

Tue INFLaAMMATORY VARIETY is known by signs of irritation of the
infestinal canal, which sometimes amounts to actual inflammation of these
parts. In these cases, dissection has discovered a rose coloured blush of
the intestines, with the usual morbid appearance of cholera cases.

Symptoms of the Inflammatory Variety.—The patient feels a slight febrile
attack, some dryness of the mouth, thirst, and somelimes nausea ; the tongue
is rather white, but without bluish margins, is not pale, but on the conirary
redder than usual, the pulse is weaker but not accelerated ; frequent mo-
tions, accompanied by pain, which is inereased by pressure, especially in
the umbilical region; urine seanty, of a pale straw colour; all these symp-
toms however may not hinder the men from going about their work.

The Treatment of the Inflammatory Variety must be antiphlogistic ; in
plethoric subjects or such as differ from viscous congestions, Eiegding must
be had recourse to, to the extent of zviii. In those who are not ac-
cusfomed to bleeding from the arm, and who are not plethorie, it will be
sufficient to take away blood topieally by means of leeches and cupping to
the abdomen over the hypogastrie region : the ilium being the part soonest
affected of the whole intestinal tract. Internally, t:alome?in 2 grain doses.

ixternally, frictions with mercurial cintment, warm poulfices, sinapisms,
&c., are generally sufficient to put a stop to the disease. It is seldom that
a second dose of calomel is required; next day, should the purging con-
tinue, mueilaginous drinks, or small doses of ipeeacuhana are suitable and
adequate means. Naphtha, creosote, &ec., &c., are decidedly injurious in
this variety.
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"Gastric VArIETY.—The Sympfoms of this variety are those indicating
gastric derangement ; such as loss of appetite; bad faste in the mouth;-
driness of the mouth without thirst ; nausea ; eructations; flatulency ; the
tongue is covered with a white coating which is easily removed ; pulse na-
tural, a sense of weight at the pit of 1he stomach, observable principally in
those who pay particular attention 1o their condifion and sensations ; urine
scanty but clear, evacuations voided without pain or griping or tenesmus.
These symptoms are more frequently observed during a second retnrn of
the epidemie, and also towards the deeline of the disease. :

Treatment of the Gastric Variety.—It is evident that neither antiphlogis-
tics nor diaphoretics are applicable in this variety. An emetic is of the
greatest benefit. This remedy was used in the Caucasus with decided ad-
vantave, and when given early was found to put a stop 1o the disease.

At Tiflis, emeties were not preseribed, at least rarely ; instead, a dose of
castor oil or carbonate of potass Bj—3ss in 3iv of liquid was used. Soda
powders, ung'. epispasticum applied to the abdomen, sinapisms to the belly,
loins, and extremities were in use there ; half a table spoonful of ashes
(wood ashes, no doubt) well sifted, given in a little water, and immediately
after it a smali quantity of lemon juice, was found of beneflit. In this form
volatile oils, as peppermints, &ec. were prescribed.

Ruevmaric Variervy.—This form of the disease was observed towards
the close of the epidemie.

Symptoms are, insipid, grassy taste in the mouth: sometimes an acid
taste, tongne white, loaded with a closely adhering coatirg ; a copious flow
of saliva; itchings of the gums, a feeling sometimes of dryness in the
throat; pulse natural or a little aceelerated. The most striking signs how-
ever of this variety, are transient pains in the belly, back and extremities,
especially the lower.

Treatment of the Rlewmatic Fariety.—Naphtha, creosote, &e., diaphore-
ties, the elixir of Voronége were found advantageous in this variely (the
last mentioned medicament is a heterogeneous compound of incompatibles,
as naphtha, saltpetre, oil of turpentine, ammonia, nifric aeid, common oil,
&e., &e., &e. Hot fomentations by means of bags filled with ashes, and
culinary salt, in the proportion of one-third of the latter, applied to the ab-
domen, were found of service, as also ordinary and vapour baths.

Cholera diarrhoea.—There is a species of diarrhcea which prevails at the
same time with the epidemic cholera, and which may be regarded as its
satellite. It is accompanied by some febrile action, which continues through
the whole day, and sometimes also during the evening: the fever sets in
with a slight rigor, alternated with flushes of heat, the patient complains of
weight in the head, or of headache ; he has a bad taste in the mouth, es-
pecially in the morning; tongue covered and rather dry: pulse at times
accelerated, and at times of the natural speed; the conjunctiva becomes
tinged of a slight yellow : at the pit of the stomach and towards the right
side a pain is complained of: pain in the belly during a motion, or slight
griping in the lower part of the belly ; these after aday or two pass off, the
purging still continuing, whilst the surface is cbserved to assume a yellow
colour: the stools are observed to be bilious, and the urine of a very high
colour, vet of the usual guantity.

The course and duration of this diarrheea varies: sometimes it lasts a
week, sometimes two weeks ; with due care, however, as to diet and regimen
it is not dangerous. Coldness of the surface, which sometimes takes place,
is never considerable, it never lasts more than 24 hours, nor ever terminates
in typhoid fever.

The treatment is simple: calomel, cupping, or leeching to the pit of the
stomach, or region of the liver, constitwe the best means of removine the
disease, and when the pain has ceased, Dover’s powder is applicable to stop
the purging.

In the ¢ourse of the epidemie, it has been observed, that those addicted to
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drinkiug, especially in excess, are peculiarly liable to this disease, and that-
when attacked they seem to be labouring under two diseases at the same
time, the symptoms of cholera being blended with thoese of delirium tre-
mens.

With respect to frictions, they have been found useful in all stazes, and in
all varieties of the premonitory symptoms, when these were attended with
pain and spasms, as well as with eoldness of the surface. Shampooing,
however, is more beneficial than plain rubbing, and the oleaginous seem

preferable to the spirituous liniments.

Extract from Copy of a Dispateh from Mr. Vice Consul Bassam, to
Lord Cowley, dated Moossul, January 20th, 1848.—Answering
a series of questions on Cholera sent from the Foreign Office.

“ From what I have seen of this disease, it does not appear to be in ‘the
least degree contagious, and scarcely if at all infectious, unless perhaps
where many sick are congregated together, as in the wavds of a hospital.
Two cases in one house were of rare ocerrrence, and then they clearly arose
from the misery of the inhabitanfs. And it must be borne in mind that
the peosleare not afraid to earefully attend their sick. In the eases of my
canvass and the doector of the Nizam, at least thirteen persons, European and
Natives, men and women, were constantly assisting them in every possible
way, and liable to both contagion and infection, did they exist, in every
stage of the disease, and yet not one of them caught it.  Nor did the pro-
fessional washers of the dead take it. In fact, I should consider it as an
almost pure epidemie, such as the influenza, which has prevailed here since
the last cholera disappeared.”

From documents of a still more recent date received at the Foreign
Office, it appears that the cases of cholera reported to the Russian
Government, during last year, amounted to about 300,000, and the
deaths to about 100,000,

It is also stated that all the reports from the interior of the empire
tend to establish the belief that the disease is not contagious.

The followmzr extract, from a report drawn up by the chief officer
of the Medical Board in St. Petersburgh, charged to investizate the
character of the disease, states the experience in regard to the two stages
ol cholera.

* The curability of each case of cholera is found to be in inverse
proportion to its violence. Al the premonitory period of the disease,
that is the derangement of the action of the digestive functions, indi-
cated generally by a slight diarrhea, which continues sometimes for a
week, medical aid almost always proves effectual. The suceess of
medical measures is incomparably less in the ensuing stage of the
disease when besides evacuations upwards and downwards, the cholera
is attended with eramnps in the extremiiies, langour, prostration of
strength, failure of pulse, and a gradual diminution of temperature of
the whole body.” pnde

The following Table has also been received, which contains the
comparison of the prevalence of the cholera in 1847 with that of
1830-1.
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