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o} -condition during tl
-k in many instances, :
my Report. Tue facts with which we are acquainted in reference to the con-
B dition of the atmosphere, indicate that its main constituents, oxygen
and nitrogen, are very stable in their proportions, The mean of
experiments made on the composition of the air in various parts of
the globe shows that the amount of oxygen by measurement is
approximately 21 per cent., and that of the nitrogen 79; but in
certain cases within the tropics, the conditions of which have not yet
been thoroughly investigated, the quantity of oxygen falls to 20-3
o per cent. The influence of this diminution would be slightly to lower
E A - the weight of a given bulk of air, a result the reverse of what it is
understood was observed during the first introduction of cholera into
this country (Prout). No physiological facts seem to indicate that
such a slight departure from the normal state of the air would be
attended in the human organization with a disease possessing a
regular type, nor even would such a consequence be lable to oceur
during greater irregularities in the atmospheric equilibrium in this
direction. The agency of carbonic acid in inducing disease can
scarcely be quoted as likely to ocecur on a great scale in nature,
since the diffusive power of this and other gases, so sagaciously dis-

+ o Lt e AL A it s e 1 dnie ! B A e

by poep e tptoy

ety
b

9 £ covered by Priestley, and applied by him to explain the respiratory
i . | process, always tends to preclude its concentration, except under a
1 o : limited number of peculiar circumstances. The accumulation of

5 } - 2 ‘ammonia, another recognized normal constituent of aimospheric air,
S _ from the insignificance of its possible amount, could scarcely be

quoted as a likely source of disease, however much it might be
‘ valued as an indication of the collateral existence of other bodies
i | of organic origin in the air. If this reasoning be admitted, we
E should be compelled to look for the source of endemic diseases
: to the vapour of the atmosphere or to organic hodies, either

‘disseminated through the air by the agency of heat or evapora-

1 N | tion from inorganic or organic matter placed on the earth’s
A « surface. Intermittent fever or ague is one of those diseases
o which has been thoroughly ascertained to be endemic, and to be
| dependent on terrestrial causes of a peculiar character. VWWhether
Lo | the cause be the nature of the atmosphere in which the human
i I ' , | system is immersed or the introduction of a poison into the circu-
' lation, is a question open to discussion. The fact that removal
i - | : from the marshy or intermittent atmosphere to an elevated and
: dry mountain summit or table land obviates or speedily terminates

' : the morbid accession, affords support to the view which would
ascribe the occurrence of the disease to immersion in an atmo-
‘sphere nearly saturated with vapour, and the consequent inter-
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ference with the necessary evaporating processcs over the surface
of the healthy body, and even possibly with the exhaling powers
of the pulmonary organs. But this aspect of the case scems to
obtain less support from the circumstance that relapses are liuble
to supervene when the patient, even at long intervals of time, 18
placed n atmospheres where different conditions prevail to those
which originally gave origin to the diseaze. Of 22 cases of ague
which were under my charge at Whampoa, in China, in a pre-
eminently intermittent atmosphere, situated in extensive rice
grounds which are fiooded by the tide, relapses occurred in five
P stances. Three of thesc relapses came under trcatment in the
China sea; but three other persons were attacked on the same
sea with ague, who had escaped all its symptoms in the malarious
atmosphere of W hampoa. Another relapse took place in the Indian
ocean, and the fifth relapse occurred in Table Bay, with a tempe-
rature of 71° and dry weather. But the most striking fact was that
three persons who had enjoyed good health in China were scized
with ague, one the cccond day after losing sight of the Chinese
continent, and two others 1n ihe China and Java sea, while another
tnstance occurred off the Cape of Good Hope. On scrutinizing
carefully these facts, 1t appears that least difficulty is experienced
in explaining them by the supposition that a poison had been
absorbed into the system and had incubated and developed itself
into disease in such constitutions as were predisposed to 2 morhid
state. But there was no disposition manifested towards the pro-
pagation of the disease from one individaal to another. I have not
observed a similar character to prevail as to the protracted period
of incubation in the remittent fover of China, but I think it

robable that similar eases may have occurred. It is well known
that the African remittent fever has its symptoms developed
frequently at intervals of two or three weeks after exposure to
the causes which seem to produce it (Captain Owen’s Survey of
the East Coast of Africa); and there is a sufficient analogy between
all these types of fever to warrant the suspicion, at least, that they
are regulated by analogous laws.

Brought by such a process of reasoning to the inference that the
production of endemic diseases, as illustrated in the case of intermit-
tent fever, is most easily explained by the hypothesis that a poison is
introduced into the system by absorption from a malarious atmo-
sphere, it remains to be considered whether the poison is disseminated
in the air in the gaseous, vaporifie, or mechanically diffused condition.
There are no facts with which we are acquainted having any tendency
to indicate that the respiration of vapours is capable of producing a
disease characterized by a regular type, or that gases act physiologi-
cally otherwise than as dilutents of oxygen, or as simple poisons.
Neither is the evolution of gases alone from organic matter calculated
to induce such discases of endemic nature as are recognized by a

regular sequence of symptoms. For example, the extrication of

sulphuretted hydrogen, one of the most poisonous gases with which
we are acquainted, or of phosphuretted hydrogen and resulting
poisonous phosphorous and mild phosphoric acids, would not be fol-
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- 3t connceted with TWoulfe’s bottles and tubes, containing fluids through |
'_ : which the air was drawn from an infected atmosphere by the aspi- : AT OF  CHOLERA WAKD
' OATA™ 1o TR, PL1.

rating power of the water contained in the cistern as soon as it was
allowed to flow out by the lower tap. Trom the interest taken by the
authorities of St. Thomas’s Hospital in all that concerns the progress
of medical science,™ 1 was enabled to crect this apparatus adjoining
the wards set apat for the reception of cholera patients, and without
a8 moving the cumbrous mechanism could thus examine the expired air
e . of the cholera ward under various circumstances together with the ex-

T
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ternal air, and the air of other atmospheres. The ward whose atmo-
ST sphere was specially examined was the casnalty ward of the hospital

occupied by female patients attacked with the epidemic, but the atmo-
sphere communicated with an adjoining ward filled with male cholera
patients. The meteorological conditions which prevailed during the
period when a series of experiments was carried on have been distri-
& N buted under five different heads or tables. From the dates appended to
| B B these tables it will be observed that the apparatus was kept in action
A ~ during 87 days, or, with short intervals cansed sometimes by its
slight derangement, the experiments extended with little intermission
from the 13th of September to the 23d of December inclusive. The

-ﬁ } ' total quantity of air subjected to examination under different condi-
£l fions during this period a-pproached 1,800 cubic feet, or 1)1'ecisely
: 1,7946 cubic feet.

o Finst EXPERIMENT.

AN Ezamination of the Atmosphere of the Cholera Ward when filled with
Patients. (Table I Tlate L)

In this experiment glass tubes carvefully washed with distilled

water and dried were conducted from the centre of the ward along

fo§

L the roof of the ward, and terminated by dipping into distilled wwater
# in o Woulfe’s bottle. A second Woulle’s bottle was connected with
A the first bottle by a ftube dipping likewise into distilled water.
I Beyond these was an U tube, which was filled with pumice stone

? moistened with sulphuric acid. The U tube was connected with the
iP5 aspirating cistern by means of a flexible vulcanized caoutchoue tube.
| S| The cistern being filled with water, and its interior placed freely in
! communication with the system of tubes and bottles, on the tap at
the bottom of the cistern being opened, the cistern began to be
emptied, the water running into a sink placed immediately beneath,
H while its place was taken by the air of the ward, which traversed the
: SR distilled water in the Woulfe’s bottles and the sulphuric acid in the
- U tube. The distilled water was carefully prepared, and just before
! SR being introduced into the Woulfe’s bottles it was rapidly boiled.
' i A portion of the same water in a stoppered bottle was placed
beside the apparatus, and was carefully examined microscopically
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L ofter ihe completion of the experiment, and compared with the : b lheaer: . Sporud § Vibreones.
o - Sporudes. .
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' distilled water through which the atmosphere of the ward had

o

. £ Fungi in 1er
passed. The air was allowed to stream through the water and gl e very Early stege.

- 2 - Y . .
L. Dierterles of Sthecer and Lirt.

- L " % The drawings of the objects condensed from the several atmospheres have been
most skilfully and truthfully executed by Mr. Tuffen West.
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sulphuric acid during four days, until 986 cubic feet had traversed
the tubes. On the second day after the commencement of the expe-
riment it became very evident that organic matter was carried along
with the air in its transit through the tubes, as the sulphuric acid
in the U tube became distinctly dark coloured, and as the process
proceeded, this charring effect augmented until it assumed a colour
analogous to that familiar to chemists in the case of Nordhausen acid.
The distilled water subjected to the action of the air was found to
give a strongly acid reaction with litmus paper. On the addition of
nitrate of baryta a copious precipitate of sulphate of baryta fell,
which was insoluble in hydrochloric acid. The source of this acid
was no doubt the product of the combustion of the sulphur of coal
used for heating the ward, and probably also of the gas employed
for lighting the ward. The sulphur of the pyrites of the coal and
the traces of bisulphide of carbon frequently found in gas, yield,
when subjected to combustion, sulphurous acid, which again, when
brought in contact with water and air, speedily takes up more
oxygen, and is converted into sulphuric acid. No chlorine nor other
mineral acid could be detected in the distilled water. During the
course of the experiment delicate filaments became distinctly visible
in the distilled water, which were easily recognized without the
application of any magnifying power; and after the cessation of the
experiment they increased in magnitude, thus giving strong evi-
dence of their vital vegetable character. It deserves notice that the
greatest amount of vegetation and of mechanical matter visible to
the eye existed in the second Woulfe’s bottle and not in the first,
which shows the difficulty of detaining such light bodies by the
resistance of water alone. Plate 1 exhibits a view of the objects
visible at one time under the field of the microscope, with the ex-
ception of %, which has been introduced subsequently, to exhibit
a more advanced stage of the vegetation of d. The coloured fibres
m the drawing are good examples of filaments of cotton, which
are characterised by their ribbon-shaped flatness and sharp edge,
while they are tubular, and somewhat tend to a spiral curvature.
Two filaments of this description are visible in the drawing marked
a: the larger painted with royal blue, or steamed Prussian blue, and
the smaller of a pink tint, derived probably from madder. These ob-
jects are magnified 150 diameters. The figures attached to the other
objects indicate the number of diameters to which they have been
magnified. The object in view in thus presenting them was to afford
the advantage of a prospect of everything existing under the object
glass of the microscope at the same time. To form a correct notion of
the nature of the drawing, we have only to consider the slide containing
the figures represented to remain stationary under the microscope, and
that some of the smaller objects have been increased in size merely by
altering the powers as was found to be requisite. The most striking ob-
jects In the drawing next to the cotton fibres are filaments of hair, 2,
and probably wool, .  On the latter objects it is by no means easy to
give a decided opinion; but their characters, perbaps, approach
more nearly to those of a worn portion of wool than to any other
object likely to be present in such a locality. Grouped around and
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intermixed with the cotton filaments, may be observed fine confer-
void looking fungi, d, tubular, with their tubes occupied at intervals
with granular or vesicular bodies; f represents these fungi in a very
early condition of their growth, and & one which has been subse-
quently introduced into the drawing, and which I endeavoured to
bring towards maturity by growing in shallow water. During the
limited period at my disposal, I did not, however, observe any ten-
dency towards the formation of fructification. Sporules (¢) were
abundantly distributed over various portions of the field of vision,
and in one specimen examined, two potato starch granules could be
distinetly detected. In various points small masses of siliceous
matter, traces of soot and dust were visible, which seem to have been
entangled in the web of fungoid mycelium, which rapidly increased
in volume by continuous growth; vibriones {g) were also readily
recognized in numerous parts of the field, which were characterised
by great activity and rapidity of transit from one point to another.
Some of these were of considerable length, but were too minute to
enable their anatomy to be made out even by a power of a thousand
diameters. It is not easy to decide as to the nature of the dottings
ond minute lines which can be traced along the margins of the larger
objects, although their forms do mot present much dissimilarity to
those of vibriones (although no movements weve recognized). They
olso resemble what has been observed among the products of fruc-
Hification of certain classes of lichens. IFrom this experiment we
learn that considerable quantities of matter are diffused in an in-
habited apartment through the most distant portion of the enclosed
atmosphere from that in which the patients breathe and are immersed,
since the tube employed in the trial detailed opened near the ceiling
of the room, and yet constituted the medium by which fragments of
cotton fibre detached from the garments of the female Inmates were
conveyed. Besides these mechanical impurities, the source of which
can be so readily detected, we find likewise the sporules of vegetables
and Lkewise the ova or germs of animal existence. This view
seems more consonant with the circumstances than the idea that the
plants and animals themselves were actually dispersed through the
atmosphere, although there appears nothing ~ paradoxical in the anti-
cipation that if particles of dress ave so volatile they may be accom-
panied by portions of vegetation which may also have been previously
deposited on the same articles of clothing.

SECOND EXPERIMENT.

Ezamination of the Atmosphere of the Cholera Ward when Lalf filled
with Patients. (Table II. Plate 11.)

As T had resolved to prosecute the examination of the air of the
cholera ward continuously, and the first experiment having termi-
nated when cholera was somewhat on the wane, the second experi-
ment was entered upon when the amount of patients did not exceed
half of the previous number. New bottles having been charged
with carefully prepared distilled water, the apparatus was arranged
co that the air should traverse two Woulfe’s bottles, containing
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| ; : | distilled water, and a U tube, which was surrounded with ice and J

O was placed between the Woulfe’s bottles and the aspirating cistern.

Table IT. affords a view of the conilitions of the atmosphere during
| the experiment, with the amount of air passed. The air examined
; amounted to 240 cubic feet, and was allowed to pass through the tubes
| during 13 days. The quantity of air transmitted during that period
| was 240 cubic feet, and the proportion passed daily was pretty equally
' distributed over the fortnight during which the experiment lasted.
The water in all the bottles was found to be strongly acid at the
conclusion of the trial, and to give a copious preeipitate with nitrate
of baryta, indicative of the presence of free sulphuric acid. The
second Woulfe’s bottle contained a larger amount of visible matter
detained than the first bottle, while in the U tube, which had been
surrounded by the ice, a very considerable quantity of organic and
2 other forms could even be detected to a certain extent by the eye.
The amount of water in the U tube, which must have been con-
veyed from the distilled water in the Woulfe’s bottles by the trans-
mitted air, and condensed by the cooling application, amounted to
above a fluid ounce, since the tube was carefully cleaned and dried
out at the commencement of the experiment. I find it noted that
the U tube contained more mechanical matter diffused through the
water condensed in it than appeared to exizt in cither of the Woulfe’s
bottles. Plate 2d represents an accurate delineation of the forms
visible under the field of the microscope at the same time, the powers
employed varying from 100 to 200 diameters, as representcd in the
attached figures. The forms are somewhat different from thoss in
the first plate, for while fragments of higher organic tissues predomi-
nate the comparative absence of fungi is sufficiently striking. «
appears to be organic matter, but of too indefinite an aspect to
enable an opinion to be risked of its origin ; b is obviously vegetable
epidermis, and may have been detached from an onion used as food ;
¢ is vegetable cellular tissue; d is a fragment of wood; e a
filament of cotton dress dyed with madder and Prussian blue; fbears
much resemblance to a filument of linen; g seems to be vegetable
hairs (wheat ?), approximating in some respects to those of tobacco
leaf, but this suggestion occurred from the -circumstance that
tobacco was smoked in the adjoining ward, and on one occasion
at least, in the ward itself; 7, from its stationary character, it was
concluded, was a sponge spicula, although in some respects it might
be mistaken for a higher order of organism; 7, minute fungl, are
remarkably scanty in amount compared with their prevalence in the
products of the first experiment. Sporules, %, however, were dis-
tributed scantily over the field, and a spore case, m, apparently
could be detected, while 7 bore a strong resemblance to the spore
case of Qidium Tuckeri. A. fragment of spiral vessel, j, occurs on
the right of the plate, similar objects being visible in the epider-
mic membrane b, The form represented at » has much similarity
to the stipes of Botrytis; o is obviously a portion of epithelium,
which has floated up after detachment from the inmates of the
ward ; p bears a strong resemblance to oil globules. Throughout
the field dark masses are noticeable which scem to be particles
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of siliceous matter and various impurities which are capable ‘
of being detected in all atmospheres where disturbance of dust is AlR - OF
liable to take place. The present experiment differs in a remarkable
{ N degree from the results of the previous trial, by the circumstance
PR that no animal matter was capable of being detected in the second
A case, while in the former instance a considerable amount of vitality
E . was clearly discernible. But after careful examination repeatedly i
| resumed, no trace of vibriones was yisible in the matter detained in £
the second air examined, notwithstanding the much larger proportion :
of atmosphere conveyed through the tubes. We observe also among
the present products epithelial matters from the human surfaces, and
are thus presented with ample evidence of one of the consequences of

a too condensed population by the possible thorough contamination of

EMPTY CHOLERA WARD:
S(*}ni? ]3']' fo Sf.'ljif 19"' 1854 .

Pl 3.
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[ AN the air which must be used for respiration with not only the impure
1 S exhaled gases, but likewise even with solid particles of human origin,
| B T detached and diffused through the atmosphere in which the inmates
t{ T of houses are immersed.
§' 5! ' Tairp EEXPERIMENT. ;
;&J | ”\ Examination of the Air of the Ward after the Removal of all Patients.

i i (Table III. Plate I11.)
g A

In this trial the apparatus was preserved in the same state of
arrangernent as in the second experiment, the bottles, however, and
tubes, as in the previous cases, being quite new, and having never
been employed for chemical purposes previously ; they were carefully & .
washed out and dried. Two Woulfe’s bottles occupied the same i ets
position as previously, and a U tube surrounded by a freezing '
mixture connected the last bottle with the aspirating cistern by
means of a vulcanized caoutchouc tube. This experiment lasted for
fifteen days, from the 5th to the 21st of October inclusive, and
comprehended the examination of 304 cubic feet of ward atmosphere ;
(Table I11.) The patients had ceased to enter the ward in conse-~
quence of the decrease of the epidemic, and the only disturbance ]
which could oceur in the atmosphere must have been due to the
operations of cleaning and airing the apartment. The distilled water :
through which the air passed was, as on the preceding instances,
possessed of an acid reaction due to the presence of sulphuric acid. |
The visible amount of detained matters was more minute than %
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previously, and it was this circumstance that led to the aspira-
tion of more air in this than in the foregoing trials. But, although
no patients existed as inmates of the ward, there was a frec com-
munication with the adjoining ward, which was occupied by males e
affected with the epidemic, where fires and gas were in an active AR
state during the twenty-four hours. This is sufficient to account for o Codlon Jibwes
the large amount of lamp black (plate 3 ¢,) which occupies such a pro- h
minent place in the drawing. The circumstance that the ward had
been occupied by females, and had undergone the process of sweeping
and washing, explains the occurrence as in the former experiments of
the blue and red filaments of cotton, fig. @, and of what corresponds best
with wool, . But notwithstanding the amount of air which traversed
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g i the tubes, it cannot fail to attract 'Lttentlon, that but a minute frag-

L EXTERNAL ATMOSPHERE; . Mot ment of fungus (¢) remains, while it is still more worthy of rem'uk

Ot 21 o Nov? 162 1654 that spor ules seem to have entlrely ceased to pervade the same atmo-

sphere, which during the period when the wavd was filled with inmates,

points out to us the results of such noxious influences in the densel
black charged lungs of the weaver and collier; the former with the
lamp black from the murky atmosphere of his oil lamp, and the latter
from a similar cause, with the superadded auxiliary of the finel
diffused coal dust of his subterranean cell. These, and the facts
which have already emphatically forced themselves on our attention
during the discussion of the present examinations of air, show us
that when we can detect such impurities in a comparatively well
ventilated apartment, we may not be surprised if .the air of densely
crowded dwellings, allowed to stagnate as in some of the cellars
in the Soho district which I visited, packed with six to twelve
Inmates in a cube of 12 feet, should induce disease and early death.
‘Whether we admit or not with the Stoics of old ¢ that every man is
rich who has the free enjoyment of earth and air,” certain it is that
the human being must be reckoned poor indeed who is continually
immersed in an impure atmosphere.

= ' was characterised by abundance of these vegetable forms. The sili-
: i ceous particles mixed with the fuliginous matter (c) constitute a con-
LI siderable portion of what is often termed dust, and what is so familiar
I when a strong draught is made to permeate an apartment, or the
i - deposit on the objects in a room is disturbed. The objection-
i able character of an atmosphere contaminated by dust and smoky
i E particles is not, however, diminished by its fﬂmlham’cy, since pathology
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Examination of the External Atmosphere.
(Table IV. Plate IV.)

L]

-

; In this research the same form of apparatus was employed, and
E the same mode of arrangement as has been already described, with the
1
9

modification in the adjustment that the tubes leading from the ward
were dispensed with, and their place supplied by a flexible caoutchoue
, tube, which, protruding into the external air through a window, was
i carried along the wall of the building a few feet, and was then made
‘3 to project. The experiment lasted for 21 days from the 21st October
to the 16th of November (Table IV.), during which 560 cubic feet of
air streamed through the apparatus. It was long before any visible
? appearance of mechanical deposit was exhibited. But as soon as any
object was discernible a comparatively rapid augmentation in volume
ensued, affording strong evidence of the dev elopment of vegetation so
beautifully 10p1ebented in Plate 4. The tardiness in the growth of
the fungus may perhaps reccive some explanation from the fact '
i Curdonarrens maitor j which is very ‘obvious in all the drawi ings, viz., the presence of ]
some foreign matter, as wool or cotton. “Until some such bodies
g were detained by the water, it may be casily understood that no very
: striking object could be discerned by the eye. As soon, however,
i as a filament of cotton gained access to the fluid, it would exercise

. ST
2 A

DO .
] x ) 2
D R L T Eop R et por
28 BTt i s e ™

1o EA ™ £ il Wl My BRSO T8 T i M AL ANCTER I 1

N )

t

i
3 H
F B
i
«H
H
i1 B
t
7t
L T
1
i
B
N
N
4 - 5
=X
LN
B
3 -;‘
o
+H
4 N v.
-
ia
37
1
- " .
3 b
1K
: - hH
@ H
P 3
i :
H 118
]
1 P
l ..;
1 g
1 H
N 1
; hE
(1 1
| B

\l

A A odlan dre - v Crgicilliar feddy
Y ot - d 5

S Snnpies s yartedis sl

-":‘,u arteles

T

TS o
—

v

-

i L e




o 128

P an obvions tendency to aggregate any other extraneous bodies which’
: might be diffused through the water, and by affording a point of
' attachment to sporules would enable them to remain in a certain
degree of comparative rest, and thus enable the incipient stage of ger-
mination to proceed. For,on the cessation of the streaming of the gas
through the water, and afterwards, when the fluid was placed in perfect

VTR SR

SEWER ATMOSPHERY.
Nov 22 " 4 Dec” 237418540,

P15 1

;\__:‘ stillness, even in the absence of light, vegetation advanced with great
rapidity. Plate 4 exhibits a filament of cotton (a) of a brown tinge, ;

yuparramiad | arpn i opn dparrpeghe il e

lri magnified, as well as the other objects, to the extent of 200 dia-
2 meters. Interlaced with it is what agrees most nearly with a filament
i of worn wool (8), and a crystalline body (c) somewhat resembling in
some respects a sponge spicula. A fungus (d) in various stages of its
growth occupies the prominent portion of the field, and sporules (e)
similar to those probably from which the plant originally sprung are
ohservable in different parts of the drawing. Throughcut the
_ vegetable masses dark fuliginous matter is distributed, derived from
| the soot of the chimnies or from the gas burnt in the wards. The
proximity of the source of the air to the building renders it possible
that the vegetation may have proceeded from the same source as in
the preceding experiments, and this could only have been decided by
experiments conducted in different free atmospheres at a distance and
in approximation to inhabited neighbourhoods. As during the
present investigation every day was occupied in the examination of
different atmospheres for comparative purposes, more prolonged
researches must be deferred to amother opportunity. The present
: resulis seem to hold out encouragement that, by various improve-
ments and espansions in the mode of experimenting which have
) suggested themselves in the course of the collection of the facts
observed in this report, some important additional light may be thrown
P on the subject of impure atmospheres, and on the best means of
1! removing the extraneous matters which constitute their contamina-
L tion, either by ventilation conjoined with chemical applications or by :
mechanical or other auxiliary means. In common with all the i
experiments, except the first, when the ward was filled with diseased
patients, no trace of animal movement could be detected, and although
the acid reaction of ail the solutions was equally distinct, no vibriones !

were visible except on the first trial, although in that instance the j - : | ﬁ .
amount of air subjected to examination was greatly inferior to that , ) EE
employed in all the subsequent examples. ._ /
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Ervamination of the Atmosphere of a Sewer. (Table V. Plate V.)

There can be no doubt in the mind of any one who has been in
the habit of directing his observation to the condition of the soil
in a city, that there exists under the dwellings of the inhabitants, ' = A Srgnend o lhiad 2 b. Jrenges. . Sporales |
and under the streets, sources of impurity which may well induce 5 d. Spore arves? ' o Fbriomms e |
: us to ascertain if some amelioration of the present circumstances : | o ;
! cannot be adopted. To test the conditions generated by the fluids ; :
firown off from city habitations, the present experiment was made.
| The most accessible means of chemically examining the question,
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seemed to be to subject to scrutiny the atmosphere in immediate
contact with these fluids themselves. For this purpose a new gas
pipe was conducted from the atmosphere of the sewer, and connected
with the apparatus by means of a flexible tube. The extremity of
the gas pipe dipped downwards to within a foot of the surface of
the contents of the sewer. The Woulfe’s bottles were arranged
as in the previous experiments with a U tube, the air having
been allowed previously to stream through the flexible tube alone
in connexion with the eistern to displace the common air contained
in the apparatus. The experiment was carried on during 27 days,
from the 22nd of November to the 23d of December inclusive,
and during that period, 592 cubic feet passed through the tubes.
(Table V.) The amount of mechanical matter detained was less than 1 |
in any of the preceding experiments, but still it was visible to the 4
eye, and when allowed to deposit in an inverted conical vessel, the
sediment could be, although with some difficulty, from its levity,
collected for the purposes of microscopical examination. The distilled ]
water, which in all the previous investigations had Leen rendered
strongly acid, yielded on the present occasion the most uneguivocal
evidence of powerful alkaline reaction, due to ammonia, which is an
usual result of the decomposition of such animal and nitrogenous
vegetable substances as occur in the sewer waters. Plate 5 exhibits :
a delineation of the matters detained in the transmission of the ]
sewer atmosphere through the distilled water. Prominently, asin
the previous drawings, a large filament (@), probably of wool,
appears to act as a nucleus or means of aggregating the rest of 1R
- the sediment. Beautifully convoluted round it we find branches
of the eclegant mycelium of a fungus, which appears to be de-
veloping. = Spore cases (d) are seen in the lower part of the drawing,
while sporules (¢) are scantily discernible. All these objects are mag-
nified to the extent of 200 diameters. In the upper part of the plate
we detect, in much larger quantity than in any of the previous trials, a
nest of vibriones, magnified to 1,000 diameters, characterised by the
most lively and active motion, traversing the field of the microscope
with a great rapidity, propelled by their peculiar vermicular like
action. Of a smaller size, but in great abundance, similar bodies
may be noticed to the lower left of the drawing, and thickly stretched
among the ramifications of the mycelium. These appeared strongly ]
to assimilate to vibriones in their physical outline, but movements
were not so visible, except in some cases to a limited extent. The
peculiarity in the results obtained from the examination of a sewer
atmosphere, affords a sufficient distinction to enable us to discriminate
it from the air contained in wards, and in the free atmosphere; for
while all the other atmospheres investigated have been highly acid,
the air in the sewer has been strongly alkaline, and the amount
of animal life in the sewer has been found greatly to predominate
over that which has been detected in the atmospheres above ground.
Tt is obvious, then, that, in addition to the noxious gases, such Lol
as sulphuretted hydrogen, carbonic acid, carburretted hydrogen, { i
|
|
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posing organic matters in the sewer fluids, there exist in the sewer
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stmosphere- living beings of vegetable and animal origin, or at
Jeast the sporules and germs of these organisms exist there. That
analogous growths are capable of being propagated in -the animal
systems is well known. That the sources of the latter are ex-
franeous, seems to receive countenance from the interesting re-
searches of my colleague, Mr. Rainey, in his investigations on the
pathology of cholera. I refer to his report, which relates the fact of
his having discovered an entozoon in the opening of the air passages,
the analogues of which have hitherto only been found imbedded in
the tissues of the human body, thus yielding evidence of the foreign
origin of such animals. His observation, too, of the absence of
growing fungi in solutions when the supernatent air has been fil-
fered, but which under ordinary exposure to the atmosphere are
covered with these vegetations, affords strong evidence of the distri-
bution of such seeds in the air, and of their tendency to take root
and grow in congenial soils. It seems scarcely necessary to observe
that the probability of the air deriving any wholesome virtue from
the presence of such vital powers distributed through it s highly
improbable, while the possibility, on the contrary, of their presence
being liable to be followed by moxious results to health appears
self-evident. In the Soho districts I found great complaints widely
distributed, of the mauseous and sickening odours emanating from
the gratings placed over apertures communicating with the sewers,
and although these smells might alone not be capable of engen-
dering diseases of a characteristic type, they are not only calculated
of themselves to prejudice health, but they arc indications of the
accompaniments of foreign organic beings, merely traces of which it
is probable have yet been detected. The investigation having been
made during the winter, when decomposition of organig matter is
much checked, and when the diminished temperature is antagonistic
of organic life, it would be necessary to conduct comparative trials in
summer, before conclusions could be drawn as to the prevalence of
such beings in any atmospheres. Simultaneous observations on the
meteorological condition of the atmosphere are likewise of importance,
as bearing on the powers in action on its mass, to obviate any stag-
nant tendency of the air and to prevent the accumulation of extra-
neous and morbid influences.

STAMAMARY.

From the vesults which have been obtained in the course of the
present researches, the following deductions may be drawn: —
* 1. That in the atmosphere of a cholera ward, mechanical matters
were diffused throughout the air derived from the inmatfes, that
sporules of fungl and germs of vibriones, or vibriones themselves
were obtained by filtration from the atmosphere—all of these hodies
being adulterations, so to speak, of the pure oxygen and nitrogen,
which alone constitute the wholesome predominating constituents of
the elastic fluids destined for respiration.
. 9. That from a ward only partially filled with patients affected
with cholera, substances were separated which were. mechanically

-
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dispersed to the very summit of the apartment, mixed with fungi or
their sporules, while no vibriones, unless in the form of faint traces
could be detected. ‘ ’

3. That in the atmosphere of an empty ward, communicating
however with a ward containing cholera patients, mechanical matters
were obtained and traces of fungi, and perhaps of vibriones.

4. That in the external air adjacent to an hospital, substances
mechanieally distributed were likewise found, and sporules with
fungi were also detected to a considerable extent, but no vibriones.

5. That in the atmosphere of a sewer, bodies were also found in
mechanical diffusion associated with sporules, fungi, and vibriones.

6. That the air contained under the three first conditions from
wards possessed an acid reaction, that the external atmosphere like-
wise indicated a similar chemical condition, and that the sewer atmo-
sphere was alone alkaline. |

7. That although animal and vegetable life seem unequivocally to
be diffused through cholera atmospheres, it would be premature to.
infer a connexion between the disease and these organisms until
comparative trials have been extensively made on other conditions of
air; and that the present researches must be only considered as a
single stone placed as a contribution towards the foundation of a
larger structure. o
RonerT DUuxpas Troamson, M.D.
St. Thomas’s Hospital, |

18th February 1855.
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. TABLES.
.I.—TFirstT ExPERIMENT on Atmosphere of Cholera Ward when filled with
Patients.
Air | &9 X )
passed -g % 5 g Wind.
1854. in 88 |Dry. |Wet.| Z 2
Cubic p'-'qu # ‘g
Feet. = = |Direetion Force.
- - - —_—
Sept. Wed. 13 6 |29-894 | 68.7 |64-1|75-9|61+8| S.V. | Strong breeze.
. Thurs. 14 | 42 |29-742 | 65-1 [59-269-9|59-9] SV, Y
s Xri 15 16 | 29-943 | 65-0 |59-3|68.2|54-3 | W.S.W. | Gentle breeze.
» Sat. 16 29+845 | 70°0 {64-7]69°1|61°0W.S.W. | Strong breeze.
. Mon. 18 Y| 34-6 | 80-098 | 671 |57-6{70-9/53-2| W. "
» JTues. 19 30-004 | 63+1 [61°0|67-5|57-4] N.W. »
98-6

II.—Secoxp ExPERIMENT on Atmosphere of Cholera Ward when half filled

with Patients.

Sept. Wed. 20
, Thurs. 21
, Fri. 22
s Sat, 23
» Mon. 25
5 JTues. 26
. wed. 27
;s Thurs. 28
5 FTL 29
5 Sat. 30

Oct. Mon. 2
» JTues. 3
» Wed. 4
Total cubic feet

16
16
16
16
16
16
16
16
16
16
32
32
16

240

29-882
30.093
30-327
30-223
30.289
30-361

30337 |
30-142 |
20°131 .

30°185
30054
29-771
29-826
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Ww.
N.W
N.VW.
N.W.
N.TW.

W,
E.S.L.
S.E.
W.S.W.
S.W.
Calm.
W.N.TV.
WSV

Strong breeze.
"%
Gentle breeze.

7%
T'resh breeze,
Gentle breeze.
1%
»?
bR ]

”

T'rosh breeze.
(Gentle breeze.

III.—Tamrp EXPERIMENT on Atmosphere of Cholera Ward when empty.

QOct. Thurs. 5
45y Fri 6
, Sat, 7
,» Mon. 9
5, JTues. 10
y, Wed. 11
5 Thurs. 12
, Fri 13
. at. 14
» Mon. 16
5y Tmes. 17
., Wed. 18
,» Thors, 19
5 Xl 20
4, Sat. 21
Total cubic feet

16
16
32
32
32
16
16
16
16
16
32
16

|
16;
16 |
16 |

304

30°531
30°448
30+309
29-996
29-360
29-277
29-798
29-370
29-606
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SV,
E.
I

Calm.
W,
N.W.
N.
w.

W.
N.N.E.
L.
N.W.
A\

43-30 N.W.
43-2| N.W.

Fresh breeze.
Gentle breeze.
Strong breeze.

. (Gentle breeze.

T'resh breeze.
Gentle breeze,

»
”

[1)
Fresh breeze.
Gentle breeze.

b

Fresh,i)reeze.

In these Tables the temperatures refer to the external atmosphere in the shade. During
the period of experiment no ozone was detected,

IV.—FourTH ExXPERIMENT on the Air of the External Atmosphere.

Wet.

Maximum.
Minimum.

‘Wind.

Direction

Force,

133

Air L s

passed| £8

1854, in g 3 Dry.

Cubic| £ &

Feet. | AT
Oct. Sat. o1 ] 16 | 297606 | 51°9 |4
. Mon. 23| 82 |29°348]51-7 (4
5, Tues. 24| 32 29-511 | 48-9 (4
, Wed 25| 32 |29°043 464 14
, Thurs. 26 { 32 |29-746 | 45-4 |4
» Fri 27 48 30°389 | 4479 (4
., Sat. ag | 32 | 30-346 | 549 |5
. Mon. 30| 32 |30-192 57915
Nov. Wed. 1 32 30423 | 49-8 (4
» Thurs, 2 16 | 30-366 | 52-0 |5
,, Fri. 31 16 | 30-285 | 50-0 |4
, Sat. 4| 32 |30-226 | 46-8 |4
. Mon. 6| 32 |380-403 | 48-0 14
5 JTues. 7 16 30-546 | 46-1 4
. Wed. 8| 32 |30-257 | 46-9 |4
, Thavs, 9| 32 | 30-230 41-9 ;3
o Sat. 11| 32 | 30-095 ) 47-1 14
. Mon. 13| 16 |30.171 | 44.6 |4
, Wed. 15 32 29.117 | 46-8 |4
» Thurs. 16 16 29-041 | 48 4 {4

Total cubic feet = 560
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432} N.W.
4279 W.
37°4| S.WW.
40-9| E.N.E.
W.N.W,
34-0} SW.
41°0| S.8.W.
441 S8.W.
J

44°6 N.
45°1 S.
4431 N.W,

3 N.

1] N.W.

‘8 Ww.

1| W.S.W.

i| NNNE.
365 N.
32+0 S.
33-3| S.W.
10-2| ES.E.

Fresh breeze,

»
»

1]
Gentle breeze.

Fresh ,iJreeze.
Gentle breeze,

»

¢
Fresh breeze,
Gentle breeze.

”
Fresh breeze.

1
(GGentle breeze.

1
”
”

V.—Frrra EXPERIMENT on the Atmosphere of a Sewer.

T T

P S e e

Nov, Wed. 22 32 207972 ;| 40-4
,, Thurs. 23 16 29-093 | 484
., Fri 24 i6 29-316 | 33-2
» Sat. 25 16 99:616 | 39-1
,» Mon. 27 18 30-086 | 31-4
», Lues. 28 16 29-832 | 409
. Wed. 29| 16 |29:033|47°1
,, Thurs. 30| 16 | 29:675 | 41°5

Dec. Fri. 1 16 | 29°664 | 44-4
5 Sat. 91 16 | 30-009 | 43°8
, Mon. 4| 16 | 80-170 | 47-1
» Tues. 51 16 | 29-597 | 50-1

., Wed. 6| 32 | 29-607 | 43°6
, Thurs. 7| 32 | 30-243 | 405
, Fri. 8| 32 | 29-847 | 46-2
,  Sat. 9| 32 |29-486 | 43-8
, Mon. 11| 16 | 30-061 | 364
s Tues. 12 16 30-161 | 40-1
. Wed. 13| 32 |30:249 | 4472
., Thurs. 14| 32 | 29-972 {530
o Fri. 15| 32 | 29-977 | 529
. Sat. 16| 16 | 29-850 | 45°9
,, Tues. 19 16 | 29-890 | 36°0
» Wed. 20 32 29.533 | 43°1
, Thurs. 21} 16 | 30-143 | 39-9
. Fri. 22| 16 |29-835 | 521
, Sat. 23| 32 | 29944 | 45°5

Total cubic feet - 592
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