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LPLATE X1V,

HOPITAL DE TONNERRE
(Yue perspective d'dne des travees de la salle).
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that the rays of the sun find easy access—a condition
indispensable to the salubrity of hospitals. Intensity
of sunlight may in warm climes become intolerable
unless modified by blinds ; in ours there is no chance
of suffering from excess of light. That patients
bear light and heat much better than cold was
strikingly exemplified by the brilliant success of
Dr. Larrey in Egypt under a tropical sun.

Taking the case of a ward of standard dimensions,
in which each patient is allowed 1500-2500 cubic
teet space, in which the windows are opposite and
relatively large, and in which the outlets, and
inlets, and fire-places are properly situated—the
question may be asked. by what best means is the
atmosphere of this ward, which is rendered impure
by carbonic acid and the emanations from the sick,
to be kept sweet, the temperature uniform, and the
index of the hygrometer midway between dryness
and moisture ? On a satisfactory solution of this intri-
cate question depend, says Miss Nightingale, “the
purity of the ward, the recovery or death of the sick,
the usefulness or injury arising from the hospitals,
the duration of cases; whether, in short, an hospital
planned, erected, and supported by voluntary contri-
bution, is to be a blessing or a curse to civilization.”

Is natural ventilation sufficient? or are we forced
to call in the assistance of artificial means ? Were I
to state my own opinion, as formed from my
experience in the Hertford Hospital and other
Parisian hospitals, it would be given in favour of a
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condemned without giving it a fair trial, and ascer-
taining the reason of the close and impure state of
the ward atmosphere, which produced erysipelas in
the only surgical case then in the female ward. Dr.
Herbert, the physician on duty, was much annoyed
that erysipelas should have broken out de novo in
wards so elegantly constructed, and with such an
excellent ventilation. The cause was not far to seek.
The system of ventilation and heating was new to
those who were intrusted with its management, and
little or no attention was paid to the windows, and
the heated air was permitted to enter the wards ad
libitum. The question of the ventilation was gone
into, and at the suggestion of Dr. Herbert I drew
up a ventilation chart, on which was recorded every
three hours, by the night and day nurses, the tempera-
ture, the windows and heat-valves opened, and
indications of the hygrometer with which each
ward was supplied. This proceeding had the effect

of causing due attention to be paid to the windows,
the heat-valves being closed or opened according to

necessity — the necessity being indicated by the
temperature, which varied from 15-17° C. (60-64
Fahr.). The windows were opened daily, and a cross
ventilation always went on. The impure air was
principally removed by this cross ventilation, and
to a less degree by the extraction shafts situated
in the lateral walls, (Vide i, Plate IV.) The posi-
tion of the entrance to the shaft seemed to me
an objection, and this leads me to speak of carbonic
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acid, which some authorities do not consider the
dangerous impurity to be got rid of by ventilation.
Were the truth of this established, I can readily
see why the inlets to the extraction shaft should
be so near the ward floor; but believing that where
there is much carbonic acid there are other 1m-
purities of a deadly character, whose quantity it 1s
difficult to estimate, and whose weight is so slightly
heavier than the air that the feeblest current carries
them upwards, there can be no question that the point
of discharge of the foul-air shafts should be above the
patients, not only on account of the rapid ascent of
the heated respired air, but also because patients
lying in bed propel it upwards. While agreeing
with those who believe that the most dangerous
impurity is a particulate or dust, which settles upon
wounds and produces erysipelas, &c., I am not
blind to the dangers of the gas, which in a short
time produces malaise, headache, lagsitude, and a
stifling sensation. Like the imponderable dust, this
carbonic acid is to be found everywhere, but especially
in the higher strata; and this I ascertained by ex-
hausting a bottle and allowing it to fill with the air
collected in the higher regions, the temperature of
which was also taken. I used the simple lime-water
test, and the milkiness was decidedly more marked
in the air taken from near the ceiling, than that taken
from the floor. The examination of the air, I may
state, was made at midnight with every window, door,
and orifice closed. The index of the hygrometer varied
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little. That carbonic acid passed up the extraction
shaft in considerable quantities there was no doubt;
for on placing in the centre of the shaft a piece of
litmus paper dipped in distilled water, the blue
colour had assumed a distinet red. The air is set in
motion at night by a Bunsen burner. It is a pity
that this particulate or dust cannot be handled more
effectually. Of its danger there can be no exaggera-
tion. It can only be rendered harmless by the free
admission of pure air, in quantities of not less than
3000 cubic feet per head per hour, and by flooding
the ward with sunlight. Dr. John Sutherland believes
that 4500 cubic feet per head per hour must be
allowed when there are many bad cases, and especially
surgical cases with open wounds. We can only
satisfy ourselves regarding these points by a careful
observation with the anemometer and thermometer,
and by an air analysis. An accurate record of the
results would be of much more value than any
number of assertions that an hospital is ill or well
ventilated. Until recently, the gas consumed in
hospitals for the purposes of lighting was no small
factor in rendering the air impure, by using up the
oxygen and producing carbonic acid and oxide, and
raising the temperature. This is obviated now-a-
days by the ventilating globe-lights, from which
ventilating tubes lead into the foul air flues or
chimney.

By natural ventilation, I mean the continual
action of natural forces purifying the atmosphere
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times as much air passed by the anemometers in the
tlues as entered by those in the windows. These
means will alone suffice to ventilate wards, the air
of which is hotter than the external air, but they
will not answer when the air requiring renewal is
equal to, or colder than, the internal air. Hence it
18 inapplicable and unreliable in hot climates.

3. LPerflating and aspirating action of the wind.—
Lerflation takes place by opposite windows, and this
1s the best means that can be adopted for the speedy
and efficient removal of impurities. In calm still
weather this agency is almost me/, and in gales it
becomes unbearable in consequence of the drafts
produced. - Te aspirating action of the wind is further
seen in the exhaustion of the air contained in shafts
and chimneys, thus creating a vacuum, which is
replenished by air from below. The mechanical
arrangements invented to permit of the wind
causing an up current and preventing down draughts
are numerous, Of these I may mention the use
of movable cowls turning from the wind, and special
forms of covering, The best illustration of perflation
and aspiration would be when the wind blows down
a shaft - to the basement, where, if necessary 1t is
heated by a cockle stove, passes into the wards, and
escapes by openings in the ceiling leading to shafts
covered by cowls turning from the wind, This
method, however, would only be applicable to
pavilions of one storey.

The size and position of special inlets and outlets
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opened 16,200 cubic metres of air—a quantity niuch
in excess of that obtained by any ventilating appa-
ratus. But natural ventilation has its drawbacks,
and one of the most serious is the rapid lowering
of the temperature in winter. Natural ventilation,
if it has its admirers in England, is not without its
detractors in France, where a mania may be said to
exist for artificial methods. In the latter country
physicians and surgeons, confident in the system of
artificial ventilation, dazzled by the figures 50, 80,
100 cubic metres per head per hour, have not only
neglected natural ventilation, but considered the
system productive of many evils. In natural venti-
lation the position and size of the windows, and the
method of opening and shutting them are of great
importance. Sarazin recommends windows 13 feet
high, and reaching to within 2 feet of the ground,
and divided into two or three compartments—a
suggestion which the French have not adopted.
The old system of having the windows 9 feet
from the ground, to prevent currents from estab-
lishing themselves at the level of the beds, was
a useless and hurtful precaution on the part of those
who knew no better. Sarazin has truly said regard-
ing this system, “ Nothing is so sad as hospitals where
the windows are elevated above the height of a man.
The sick, like the prisoner, who can only see his
cell wall and the sky (sometimes not even the latter),
feel separated from the world and brood over the
miseries which surround them.”
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pure air enters by the horizontal shafts placed in -
the centre of the floor. In the Duvoir system the
vitiated air is removed by the vertical canals, united
in a flue in which is placed pipes of hot water. The
pure air enters by the horizontal shafts. In the
systems Thomas et Laurens and Van Hecke the pure
air, introduced by propulsion, forces the impure air
to ascend and escape by the vertical flues.

In the Duvoir system the heat necessary for the
wards and extraction flues is obtained by a con-
tinuous circulation of hot water through pipes. The
water heated on the basements mounts through
two spiral tubes in a shaft to the reservoirs of
each storey, and after circulating in the wards
through coils of piping returns to its source—
the boiler. The warming, as well as the ventila-
tion, is accomplished by this method, which is
in use in Lariboisiére (one-half) and the Palais
de Justice. It is also employed in the Circuit
Court-house in Glasgow; but those who have
occasion to sit there as medical witnesses for a
whole day, can scarcely comsider it a success if
purity of the atmosphere is to be considered the
test of its efficiency. But perhaps it is hardly
fair to speak disparagingly of this system while
the windows and the inlets may be, and very
possibly are, neglected. |

In the Thomas et Laurens system the propelling
fan, which is of much greater dimensions than the
Van Hecke one, is worked by powerful engines
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became purer as we ascend, and he came to the
conclusion that more carbonic acid existed in
the air near the ground than higher up. He says,
“The miasms floating in the air comport themselves
like carbonic acid,” and he adds that “the ozone
18 more abundant in higher regions than near
the ground.” The fact that the air is purer in the
higher regions is an argument in favour of propul-
sion. Other savants took up the question in favour
of natural ventilation. The opinion of Dr. Larrey
will be found in his work Notice sur I Hygitne des
Hopitaux Militaires, 1862, pp. 26, 27. He says,
“Ingenious as the different systems are, they do
not seem up to the present to have *produced a
sensible influence in the mortality. The system of
aeration, presumed to be one of the best, that em-
ployed at Lariboisiere, does not remove from that
beautiful hospital erysipelas, diphtheria, and puer-
peral fever.” . . . “The aeration natural by
opposite windows 1is the most simple and the
most easy to employ, and the heat obtained by fire-
places.”

Ventilation by Propulsion and Ventilation by Ea-
traction are thus the two systems at present in
operation in Paris. I examined carefully that in
operation at the Hotel-Dieu and Hopital Tenon.
In the former the air was sucked through an under-
ground tunnel by a powerful engine from the banks
of the Seine, a distance of 60 yards. Before being
forced up the shaft by which it reached the wards,
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of air aspired augments with the height and with
the surface of section of the chimney (vide Russell's
“Sanitary Houses,” p. 55). Fig. 2, into a tube
which has the form of a siphon reversed, the source
of heat being placed as low as possible, the air first
descends into the short branch and finally ascends
into the larger, which has at its base a heat-
generating apparatus.  The ventilation of the
General Prison at Perth is carried on in this way.
Morin names the two systems, Ventilafion par
appel en contre haut, and en contre bas. In the
Hépital Vincennes the two systems of aspiration
are in use, and furnish nearly equal results. By
these methods, while the heat is sufficient, 70 cubic
metres, or over 2000 cubic feet, are supplied to each
bed per hour. The heated air enters the ward by
openings in the ceiling, and then descends. It is
aspired by the chimney after it has done its work.
Sarazin, comparing the results of the system of
Morin with the ventilators of Watson, Arnott,
Muir, and Mackinnell, believes they are superior,
though at the same time they are much more
costly.

The following objections to extraction by fire and
hot-air shafts occur to me:—1. The danger under
certain conditions of wind and temperature, of the
draught in the chimney being checked, and regurgi-
tation taking place. 2. The impossibility of properly
controlling the places where fresh air enters. 3. The
inequality of the draught.—As to the cost and
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1ce as to render it undesirable from an economical
point of view.,

4. The air is made to pass through subterranean
channels in which the temperature is almost con-
stantly equal to the mean temperature of the sur-
face of the earth.

The expense has been a strong objection to the
mtroduction of this system into English hospitals.
In France the objections are the costliness of the
system, and the want of appreciable diminution in
the mortalities since its adoption. The latter is
not a fair objection, as the system of overcrowding
prevalent there, would undo the effects of the best
ventilation. So far as the propulsion of fresh air
1s concerned it will always remain costly, but the
satisfactory results obtained should make the ques-
tion of cost a matter of secondary importance. As
regards the aspirating chimney, which works day
and night, the waste heat from the furnaces is
utilized as the motor power. A uniform system for
each country is out of the question. What is suit-
able in France, Italy, Spain, &c.—viz., the propulsion
of cooled air m summer—is unnecessary in our
insular climate.

HEATING.

After the discussion and examination of the ques-
tion of ventilation, the heating of the wards is
simplified, as the apparatus just reviewed is destined
for that as well as for the ventilation. In England

-
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trying winter. The air is heated in a furnace on the
basement, and passes by shafts into the wards. The
danger of this system is, and there is some truth in
it, that the air is rendered too dry, and deprived of

its ozone, while carbonic acid and oxide pass through
the furnace uneffected.

LIGHT.

It may be taken for granted that persons of intel-
ligence are fully alive to the importance of this
element, whose hygienic value it is scarcely possible
to overestimate. But it is certain that by not
a few human beings it is not held in high esteem,
if one may judge from the dwellings and personnel
of the lower orders. I have witnessed, as who
among medical men has not? the terrible effects
of the want of it in dispensary practice among the
“great unwashed,” and in the opthalmic cliniques,
where cases of phlyctenular and interstitial keratitis
abounded, and where in many instances sight was
lost, or the imprints of disease left for a lifetime. The
Italian proverb only spoke the truth when it told us
that ““where the sun does not come in the doctor
will.” The free admission of light is always beneficial
to health and cheerful to the sick. Without it and
pure air, and they always go hand in hand, people
may drag on a feeble existence when they work or
sleep in a tainted atmosphere; but they die much
earlier, and have no real enjoyment of their shortened
lives. What medical man on his errand of mercy has
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traversed the crowded streets and alleys of our large
cities, and burrowed his way into the dark places
where disease is carrying everything its own way,
and has not experienced a feeling of sadness In
thinking that the occupants are living in tenements
from which the essentials to life, in abundance over-
head, and striving to gain admission through chinks
blocked up with filth, are excluded. It is not to
be wondered at that such localities, with their
labyrinth-like tenements, are the fertile springs of
crime, disease, and death. Everything around 1s
depressing ; mind and body suffer alike. It is a
well-known fact that light is a powerful antagonist
of organic matter. Every ward, every lavatory, and
every closet should be flooded with sunlight, if in
our new and better hospitals we do not wish to be
visited by diseases that executed havoc in former
days in badly constructed barracks, prisons, and hos-
pitals. The influence which this element exercises
in the material universe is wonderful. Without it
all life would die. Without it no plant can thrive,
and surely man, the highest and most complex or-
ganism created, can ill spare that which is so
absolutely necessary for his physical and mental
development. The pale, blanched, sickly visages of
those who live in the dark, obscure dwellings of our
cities tell their own tale. There are good grounds
for thinking that the want of sufficient light is one
of the main causes of the deviation in the spine and
limbs of children predisposed to scrofula, for which
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their foul atmospheres did a thriving trade among
afflicted humanity. I have seen one such myself at
Versailles, presenting all the defects of a collapsed
French hospital. Since the science of hygiene has
forced itself on the minds of physicians, and attracted
public attention, such institutions no longer remain
to cumber the ground, but are replaced by edifices
worthy of the science that razed their predecessors,
and worthy of the best sanitary skill. The hygiene
of hospitals can only be secured by obtaining a
good site and construction, by attention to ventila-
tion, water supply, and drainage ; in short, attention
to all those well-known measures necessary for the
prevention of disease. The science of hygiene,
although not so ancient as that of therapeutics,
has in its short life accomplished much lasting
good on behalf of humanity, and nowhere more
than in the capital of France, where it has been
highly appreciated. @~ Were it a science venerable
with years, we would not have to record the fearful
havoc which diseases, to a great extent preventible,
engendered and fostered by filth, have produced
in Britain, France, Spain, and Russia from centuries
back to within a very short period—diseases which
were as truly the product of a blind negligence of
sanitary laws as effects are of their causes. Happily
for those countries which have taken up the question
of hospital hygiene, we are not appalled by the
visits of those terrible scourges that at times have
almost swept clean our wards., Their complete
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squabbles which have occurred of late years in some
of the metropolitan hospitals. In fact, this inter-
ference on the part of the nursing staff has assumed
an ugly shape. It is to be feared that some nursing
superintendents are not acquainted with the instruc-
tions laid down for them by the eminent military
surgeon Rollo in 1801. He says—* Nurses ought
to be entirely under the direction of the surgeon,
and to be answerable to him alone for their conduct.”

These remarks are not intended to reflect upon
nurses in the performance of their hospital duties,
but they are made in view of the many scandals
which have been caused by the attitude of interfer-
ence which they, or rather their superiors, encouraged
by an indirect representation, have assumed towards
the medical and surgical staff Too much stress
cannot be laid upon good management ; and what-
ever share the representatives of trust estates, public
bodies, or even the public, may take in the general
government, there can be no question that in the
immediate government the professional element
should be all-powerful. In Edinburgh this theory
has never been questioned, nor is it a power at all
likely to be abused. A repetition of the scenes that
have taken place, more especially in England, betwen
doctors on the one hand, and treasurers and matrons
on the other, must unmistakably lead to Government
interference to prevent their recurrence. These
occurrences furnish arguments as to the desirability
of having the central control in the hands of a
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