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tal. The apparatus called the ship’s lungs, invented
by Dr. Hale, of London, during the last century, worked
by a double lever, and capable of discharging about a
tun of air at a stroke, was somewhat in the form of an
immense pair of bellows, acting also as an exhausting
pump.

Mr. Sutton, a brewer, of London, during the last cen-
tury, ventilated the holds of ships by means of the cook-
ing fire on the deck, drawing up the air through tubes
which were connected with the ash pit of the fire-place;
and Sir George Paul, about 1820, ventilated, by the
same means, the wards of an hospital, the foul air from
near the ceiling of every lower ward being drawn up-
wards through a flue, and conducted through the fire-
place of the room over head, and so carried off by the
chimney. Mr. Green, as early as 1793, excited an up-
ward ventilating current in a similar manner, substitu-
ting a wide metallie pipe for the foul air flue or chim-
ney, and a smaller tube within this, instead of the fire.

By the Afolian apparatus of Mr. Deacon, invented in
1813, the air was forced from beneath, by means of a
fan, through earthen or metallic tubes, the sides of
which were kept immersed in boiling water; and when
thus heated, it was allowed to rise upwards into the
dwelling apartments. By using cold instead of hot
water, he could temper the air also for summer use.

The gimlet-hole system of ventilating apertures, first
devised by by Sir Humphrey Davy, for the equable dif-
fusion of fresh air, and for preventing strong draughts
in the removal of foul air, and originally introduced by
him in the English House of Lords, has since been car-
ried out by Dr. Reid and others, with the most favora-
ble results. Davy, however, appears to have been but
badly rewarded for his trouble, at least if the epigram
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For niany years after the opening of this building, the
ancient chimney-piece was still in vogue, and the blaz-
ing hearth adorned the rooms in most of our city dwell-
ings. Stoves were yet unpopular, and anthracite un-
known. Oak and hickory were still abundant, and no
one contemplated the necessity of cheaper fuel, or of
economising heat at the expense of fresh air. Under
circumstances such as these, typhus, and typhoid ery-
sipelas must have been but rarely witnessed. But with
the open hearth and crackling fire of wood, come smoky
rooms and troublesome currents of cold air. For these
annoyances, our patience, if not our health, impels us to
seek a remedy.

But these were days before the fame of Howard. Aec-
cidents like those at the Oxford Assizes in 1577, or at
the Old Bailey in 1750, had not yet entirely ceased: the
close air and unwholesome regimen which had decimat-
ed our own people in the British prison ship at Walla-
bout, were still among the scourges of the sea; and the
favorite means of purifying prisons and asylums, was
still, by the daily sprinkling of lime water, or of an
acetous infusion of rue, wormwood, sage, lavender,
mint, and rosemary. In short, the principles of venti-
lation, as a sanitary measure, were, as yet, habitually
overlooked ; and consequently, it could hardly have been
expected, that the governors of this institution, in their
earliest attempt to find a remedy for smoky rooms
and draughts of cold air, should at first have fallen
upon the best one. A Franklin, a Rumford fire-place,
a chimney cowl, or turn-cap, might have remedied the
smoke ; but stoves might prove a cure for both annoy-
ances ; and stoves were introduced, one for each
ward, with its pipe opening into the chimney, and
the fire-place sealed up with a fire-board. The rooms,

4
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as a matter of course, now became offensive from close
air ; to relieve which, a four inch circular opening was
next made through the walls of the building, near the
ceiling, in each ward. But this defective method of
tempering the winter atmosphere was endured only
long enough to lead to a better, namely, to the down-
ward system of thermal ventilation, which was devised
about 1820, and which, among other improvements, was
introduced here in 1829.

This system, said to have formerly been employed by
Evelyn, was first applied to hospital use by Mr. Wm.
Strutt, at the infirmary of Derby, in England. IHe in-
troduced the fresh air through an underground culvert
4% feet wide, and about 210 feet long, commencing in
an upright shaft in the open ground near the building ;
which shaft was mounted by a turn-cap, the mouth of
which was constantly to the windward. The air enter-
ing through this tunnel, after being heated by a fur-
nace, ascended upward to the sick rooms, which it
reached at openings near the ceiling. Descending as
it cooled, it was next conducted off, as foul air, by open-
ings near the floor of the rooms, and thence ascending
again through foul air flues, it was discharged through
a second wide tunnel, which, with its turn-cap contin-
ually directed from the wind, rose to some considerable
elevation above the roof. For some time after it was
first made publie, this plan of ventilation was in gene-
ral favor, both in England and this country ; and it is
still in use in many of our well regulated public institu-
tions. As introduced into this building, the under-
ground tunnel was omitted, and the air received into
ordinary air chambers, from the windows of the base-
ment. The foul air from the rooms, instead of rising
by special flues, was conducted off through the throat
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of a narrow anthracite grate near the level of the floor,
passing to the top of the house through the chimneys,
and thus, when necessary, admitting of a certain
amount of forced ventilation, by the small coal fire in
the grate at the point of the room most remote from
that at which the air entered.

With the occasional aid of a fire in the grates, and
of lateral ventilation through the windows, doors, and
special openings over the doors, with frequent purifica-
tion by whitewashing and scrubbing ; and with striet
attention to cleanliness in the furniture of the sick
rooms, as well as in the personal habits of the patients ;
the new system of warming and airing continued for
many years to be satisfactory. But within the past
three or four years—owing partly to the failure of the
furnaces, partly to essential defects in the downward
ventilation under any circumstances ; partly to the
gradual increase in the number of severe surgical cases,
partly, perhaps mainly, to the greater prevalence of
ship fever, or the European typhus, which, since 1847,
has always prevailed in the city, and given rise to a
great share of the medical cases here; and, perhaps,
owing also to other causes, which at present can nei-
ther be analyzed, nor detected,—it was observed, that
the atmosphere of the house had a growing tend-
ency to deterioration. The severer forms of erysipelas
became more common here than formerly, the convales-
cence of patients after surgical operations was neither
so rapid nor so certain as might have been expected
under the favoring circumstances of pure and genial
air ; and at length, in 1849, hospital gangrene, one of
the most serious pests of the old and crowded infirma-
ries of Europe, declared itself for the first time among
the inmates of this hospital.
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Under these cireumstances, in the early part of Feb-
ruary last, a committee from the Board of Governors
was appointed to inquire into the causes of the exist-
ing evils ; and in association with the physicians and
surgeons of the institution, to submit some plan for
the more efficient ventilation of the main and south
buildings, with special reference to the arrest or pre-
vention of the prevailing diseases. In compliance with
the duties imposed upon them, the committee, on the
2d of March, replied, that mere ventilation, however
well devised, independent of other measures, offered no
sufficient remedy against the evils in question; and
that, to put an effectual check upon them, would in-
volve a thorough revision of the whole internal ar-
rangement of the two buildings.

In allusion to the defects of a downward ventilation
they remark, that this plan, though sufficiently effec-
tive for temperature merely, and perhaps the best
for the heating of prisons and other institutions where
economy in fuel is of primary importance, is, at the
present day, condemned by the most competent autho-
rities as being more specious than correct in its appli-
cation to hospitals. The exhalations from the sick
naturally seek the highest level ; but by this mode of
ventilation they are forced reluctantly to descend ; and
in so doing, they are drawn again and again into the
lungs of the patients ; and the more frequently by such
of them as lie prostrate upon their backs near the level
of the floor, than by the less feeble who are able to walk
about. 'The experience of the past winter, they say,
" has sufficiently demonstrated that with the present
system of drawing off the foul air, a healthy atmos-
phere cannot be maintained without the aid of collate-
ral ventilation, and the admission of cold air through
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the crevices of the windows. In the adoption of any
new plan, it may perhaps still be inexpedient wholly
to prevent the transit of cool air in this way. But the
cooling effect of windows moderately tight, is owing
mainly to another cause, namely, to the direct loss of
heat through the glass by conduction. Most of the heat
thrown into the rooms is lost in this way. The warm
air impinging on the cool glass, is suddenly condensed
near the top of the windows, and precipitated down-
wards to the floor, and in its descent it falls in strong
currents upon the patients lying near the windows,
with their heads tewards the wall.

In regard to the actual accommodations of the house,
they remark, that with the existing means of ventila-
tion for the winter season, the number of patients ad-
mitted has been greater than a due regard to the wel-
fare of the sick would sanction. The number of
healthy individuals that may be accommodated during
the night, within a given space, with impunity to them-
selves from confined air, is no criterion for determining
hospital accommodations, where the sick are confined
both night and day, and where unwholesome exhala-
tions are continually rising from their bodies and
mingling with the atmosphere of their apartments.
The effluvia from the bodies of the sick, the animal
matters from their breath, are in time condensed along
the windows and around the cooler parts of the room,
settling upon, and intimately combining with, the
walls and fixtures, so as to be wholly incapable of re-
moval by ventilation ; and when allowed to accumu-
late, although incapable of detection by sight or smell,
they may, nevertheless, serve as a most prolific source
of disease. The more crowded these apartments, the
greater the number of offensive patients under treat-
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been received with greater favor than that by simple
hot water, even in the institutions in which this latter
had already been partially adopted, the committee were
induced to examine the steam apparatus with much at-
tention. It is capable of being managed with perfect
safety ; it is more efficient in large buildings than the
simple hot water apparatus, and it obviates the neces-
sity of numerous furnaces in different parts of the base-
ment. It can be brought into full operation with much
greater speed than the hot water apparatus ; it can be
turned to a great variety of uses, as, in aid of ventila-
tion, in the heating of water for baths, for cooking, and
for the uses of the laundry. It can be worked with
much less labor and expense, after the first outlay for
fixtures ; and with less risk of vitiating the air, by the
escape of gases from the fires; and by having the fur-
naces beyond the walls of the building, it guards more
effectually against the admission of dust and dirt than
any other apparatus.

Convinced of the advantages of the steam apparatus,
and satisfied that the suggestions for the general reno-
vation of the hospital, as presented by the physicians
and surgeons, and embodied in the first report, were
practical and judicious ; and that, if carried out, they
could not fail to add greatly to the conveniences of the
institution ; and having consulted mechanics, and ob-
tained the necessary drawings and estimates, the com-
mittee submitted to the Board of Governors their plan
of improvements, which, as adopted by the Board, and
since carried into effect, is essentially as follows :—

1. Forthe Admassion of Pure Air.—For supplying
the wards with pure air, independent of accessory aid
from windows and doors, two perpendicular cool air
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shafts, each about fifteen feet high, and four and a half
wide internally, one in the open green at the north,
the other in the corresponding green at the south of the
building, and each at the distance of thirty feet from it,
have been erected, and made to communicate beneath,
with two underground air-ducts of the same capacity,
each passing in a direct line from the bottom of the up-
right shaft, towards the centre of the basement hall,
and beneath it, to within a few feet of the point at which
the respective wings meet the central portion of the
building. Each of these underground air-ducts, in its
passage beneath the hall, gives off four laterally as-
cending branches, which open into a corresponding
number of air-chambers in the basement of the wings.
The united capacity of the ascending branches is still
equal to that of the main air-diact, and each of them
opens into its respective air-chamber through the floor.

For supplying pure air to the centre of the house;
three apertures are provided near the basement win-
dows, one on either side of the front entrance, and one
at a corresponding point in the rear, and the air is in-
troduced through these in such a way as to become
somewhat tempered before reaching the three air-
chambers under the central portion of the house, and
into which it is received near the floor.

From the eleven air-chambers, four for each wing
and three for the centre, the air is conducted upwards
by flues, all terminating near the floor of the respective
apartments to which they lead.

2. For the Supply of Heat.—The space to be heated
within the building is estimated at three hundred and
thirty thousand (330,000) cubic feet, and the tempera-
ture to be maintained throughout the house at 68° or

5
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70° Fahrenheit, through the whole of the winter sea~
son. The heating apparatus consists of two tubular
boilers, with their necessary fixtures and appliances,
and an extensive series of steam pipes for the diffusion
and radiation of heat in different parts of the building.

Each of the boilers is about twenty feet long. The
shell in which its flues are enclosed is about three feet
nine inches in diameter, and twelve feet long. The front
is three feet eleven inches wide by six feet two inches
in height, having a semi-circular top surmounted with a
safety valve, and branches to connect the steam mains.
The fire-box is three feet seven inches wide by four feet
three inches long; and the smoke-flue is twenty-two
inches in diameter. There are in each boiler one hun-
dred narrow flues, each twelve feet long by two inches
in outside diameter. 'These boilers are placed side by
side within a large furnace-room, which has been pro-
vided for the purpose, in a building at the low ground
in the west of the premises near Church street, a hun-
dred feet and more west from the north wing of the main
building. The boilers are connected together by pipes,
and so arranged by valves as to work either conjointly
cr separately, as may be required by the state of the
weather. They are supplied with water, when needed,
from the Croton main, by a permanent connection; and
there is also connected with them a water-pipe com-
municating with the sewer, for the discharge of water
when the boilers are to be emptied. The fuel for the
furnaces is deposited in a new vault in their vicinity.
The branches for the transmission of steam from the
united main at the boilers are three—one for supplying
the small tubes in the air-chambers ; one passing to the
kitchen for culinary purposes, and to the attic for heat-
ing the bathing-water in the tanks, and for rarifying the
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foul air in the belfreys—the third, going to the wash-
house, and supplying the engine for working the forcing-
pump in the furnace-room.

Leading from the furnace-room is an underground
tunnel about a hundred feet long, following the ascent
of the surface, and terminating at the bottom of the en-
larged chimney, which rises about eighty-eight feet per-
pendicularly in the west wall of the north wing. This
tunnel is about three feet six inches wide by six feet in
height, and arched above, but narrows to about half
this size before reaching the chimney. Through it the
smoke and gases from the furnaces are conducted to
make their escape by the chimney: through it, also,
pass the several steam-pipes and water-pipes from and
to the boilers, most of which are made to rest upon ver-
tical supports secured in the floor, or so contrived as to
move backwards and forwards, and to accommodate
themselves to the contraction or expansion of the pipes.

The main steam-pipe for the heating of the house,
after passing from the boilers and reaching the base-
ment of the building, is conducted along the ceiling of
the basement hall, giving off as it passes a lateral sup-
ply-pipe to each of the eleven air-chambers, and an as-
cending pipe to furnish radiating coil for heating three
small rooms in the centre of the house which could not
be readily reached from the air-chambers. This main
pipe measures three and a half inches internally, and is
about two hundred and ninety feet in length.

The lateral supply pipes distribute the steam to nests
of radiating pipe which are arranged in horizontal
shelves in the upper part of the chambers. These pipes
are of three-quarter inch bore, and when in full opera-
tion, present a heating surface of wrought iron suffi-
cient to raise the temperature of the air in every part of
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the whole apparatus is, of course, in proportion to the
power in the boilers of converting water into steam, and
of forcing the circulation of this through the pipes; but
the relative heating capacity of the apparatus at any
given point within the building, is in proportion to the
extent of radiating surface there collected, and from
which the heat is to be eliminated.

After the steam in circulation has become condensed
and converted into hot water, this latter is returned
through a lower range of tubes from the different ecir-
cuits, and being collected at the main return-pipe, it is
again conducted to the bottom of the boilers. Thus,
without waste of steam, or of hot water, a continual
series of circulations is kept up, and an equable distri-
bution of heat maintained in every apartment.

The temperature, volume and velocity of the air for
the different rooms, are regulated by stop-valves in the
air-ducts, by wooden slides at the bottom of the hot air-
flues in the air-chambers, by registers for controlling
the too rapid escape of air from the rooms above, and
by valves in the main steam-pipes as well as in the la-
teral pipes leading to the air-chambers, and at the june-
tion of the different shelves of radiating pipe within these
chambers.  The force of the current and volume of air
in the various wards are so arranged as to be wholly be-
yond the control of the inmates of these apartments;
but the air-flues leading to the offices and small apart-
ments in the centre of the house, can be regulated by
registers which are of easy access.

It is estimated that, with the two boilers at present in
operation, a sufficient heat can be produced, not only for
the main building and the cooking and washing of the
whole establishment, but also for warming one of the
other two buildings belonging to the Hospital. But for
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the heating of the whole of these by steam—a measure
still in contemplation—an additional boiler will still be
requisite.

The working pressure of steam in the boilers for all
purposes to which they have, as yet, been employed, is
about twenty-five pounds to the square inch. It is ne-
ver allowed to exceed thirty pounds ; though a pressure
four times as great as this, might be employed with safety.

At the first kindling of the fires in the furnace-room,
on the 22d of October last, there were one hundred and
ten tons of Lackawanna coal in the vault. After they
had continued in operation up to the 1st of February, or
one hundred and one days, there were still remaining
about fifteen tons : showing an average consumption of
fuel for keeping the house warm, for the heating of ba-
thing-water, and assisting the process of cooking, at ra-
ther less than a ton a-day.

The skill requisite for managing the whole heating
apparatus, may be acquired in a few days by any ordi-
nary laboring man. The points chiefly calling for atten-
tion are, first, the height of the water in the boilers, es-
pecially before starting them anew in the morning ; se-
condly, the management of the fire to the best advantage;
thirdly, in seeing that the air-cock is open when the steam
is let into the main conducting-pipe, and that all the
heating-tubes are exhausted of air—a circumstance es-
sential to the ready circulation of steam and the return
of hot water to the boilers. These points being obsery-
ed, the waste of water need not exceed a few gallons
daily, except so much as may be withdrawn for work-
ing the engine, and for cooking. An evaporating trough,
supplied with water from the hydrants, is placed in the
upper part of each air-chamber: from each of these
troughs several gallons of water are absorbed daily
by the heated air.
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3. Additional Accommodations.—Where no artifi-
cial means are employed for assisting in ventilation, a
spﬂce of from 700 to 800 cubic feet is usually considered
sufficient for each individual. In the barracks assigned
to the British soldiery in India, each soldier is allowed
about 800 cubic feet of free space, while about 1,000
cubic feet are usually allowed to the inmates of well ar-
ranged prisons; the latter being in confinement both
night and day, the former constantly exposed to the open
atmosphere during the day time. It is estimated that
every healthy individual, breathing about twenty times
in a minute, and inhaling at each breath about twenty
cubic inches of air, draws into his lungs about three
hundred and thirty-three cubic feet of air every twenty-
four hours; and that of the air respired at each breath
about one-twentieth part, or what amounts the same
thing, about one-fifth of the oxygen is absorbed, and an
equal amount of carbonic acid gas eliminated from the
lungs to replaceit. With a knowledge of this continual
process of vitiation, independent of others from the ex-
halatmn of watery vapor and the elimination of ani-
mal matter, it 1s clear that the same air should never
be inhaled a second time. In the arrangement of hos-
pital wards these facts are not to be overlooked. In
the reconstruction of our present wards they have been
carefully considered.

For increasing as far as possible the room devoted to
the sick, and for rendering their apartments more airy
and salubrious, the whole space within the walls of each
wing on every floor, including every two of the former
wards, and the intervening portion of the hall, has been
thrown into one large ward, measuring about twenty-
three and a half by eighty feet, independent of the ad-
ditions of 1829, actually occupying not less than twenty-
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nine thousand cubic feet of space, and, with the liberal al-
lowance of twelve hundred cubic feet for each of the
inmates, capable of accommodating not fewer than
twenty-four patients. This important change applies
to all the main wards above the basement, excepting on
the third story of the north wing, which is still, as for-
merly, devoted in part to the surgical amphitheatre.
Each of these enlarged wards communicates with the
corridor only by a single door, and is well exposed to
light and air on every side by numerous large windows.

In connection with this improvement, four spacious
piazzas, with sides enclosed, each three stories high,
now occupy the recesses formerly existing on either side
of the extension of 1829, at the ends of the wings. In
these new structures, and communicating with each of
the wards, are now, first, refectories or eating-rooms,
with the requisite fixtures for cupboards, closets, water
jets and dumb waiters; and secondly, convalescent or
sitting-rooms, with drawers and closets for the safe
keeping of clothing, bedding, and furniture out of use:
each of these new rooms measuring, internally, about
twelve by twenty feet.

Between these, in the extension of 1829, one of the
former nurse’s rooms has been converted into a room
for the seclusion of special patients, and the other has
been so much enlarged by doing away with one of the
former water-closets as to furnish sufficient accommo-
dation for the two nurses now in charge of every ward.
The remaining water-closet, with the washing and bath-
ing apparatus, has also been wholly reconstructed and
rendered in every way more commodious and appropri-
ate than formerly. Each wing is now also furnished
with a perpendicular discharge-shaft communicating
between the several wards and the basement, for the
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removal of soiled clothing and the dust and sweepings
of the apartments; and with another corresponding
shaft for the transit of food by the dumb waiters.

In connection with the improvements in the wings,
the central portion of the house has also been renovat-
ed. The floors in nearly every part of the house have
been relaid, the old plastering of the walls has been re-
placed by a new hard finish, the central flight of stairs
has been remodeled and extended to the third story,
the rear flight has been newly planked, the windows
throughout have been repaired and furnished with new
inside lattice shutters, and all the chimney-flues of
the four central chimneys, not converted into hot-air
flues, have been provided with registers, and made to
serve as ventilating, or foul-air shafts. The officesin the
basement and on the principal floor, have been remodel-
ed, as also several of the small rooms in the second and
third stories; and those of the third story arranged
to serve as reserved wards, for special emergencies.

4. For the Supply of Bathing-water.—In consequence
of the great elevation of the buildings, and the frequent
failure in the supply of water from the hydrants, it has
occasionally been necessary to employ a forcing-pump
for supplying the baths of the upper stories. To ren-
der the supply of hot and cold water here more reliable,
four large tanks, each holding about seven hundred gal-
lons, two for hot and two for cold water, the former of
iron, the latter of wood lined with lead, have been placed
in the attic, immediately under the central cupola. The
forcing-pump for supplying these with water is plac-
ed in the furnace-room, and worked, when necessary, by
steam power. The water in the iron tanks is heated

by radiating steam-pipes, arrangedin coils at the bottom
6
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of each tank. The water, hot and cold, is conveyed
from the tanks, by metallic tubes, to every part of the
building above the basement.

5. Drainage and Sewerage.—The drainage in dif-
ferent parts of the Hospital, having become somewhat
defective, has been newly arranged throughout ; and the
underground drains leading from the three main build-
ings, as well as the main sewer as far west as Church-
street, have been entirely rebuilt.

6. Ventilation.—The fresh-air shafts, and under-
oground air-ducts, give each wing of the building an
equalizing reservoir containing about sixteen hundred
(1600) cubic feet, in which the air 1s tempered before
reaching the hot-air chambers; and thus equalized,
either for winter or summer use. Every ward receives
fresh air by four distinct openings—one from each of
the chambers beneath it. The average united measure-
ment of these openings for each ward is about seven
superficial feet. They are sufficiently large, with a cur-
rent moving at the almost imperceptible velocity of half
a mile an hour, to supply each ward with three hundred
cubic feet of pure air in a minute, or more than twelve
cubic feet per minute for every patient—a supply thought
to be ample for sanitary purposes. But as the current,
under ordinary circumstances, is probably more than
four times that speed, it is believed that deficiency of
pure air by the new arrangements, independent of any
aid from doors or windows, has been entirely obviated.

The velocity with which the fresh air is supplied to
the wards must, of course, vary with the force of the
wind at the time, the difference between the out-door
and in-door temperature, and the amount of resistance
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from curves and valves, and from the friction of air-
flues. With the heating apparatus in operation, the
velocity is believed never to have fallen short of the
highest estimate above given. In the only attempt as
yet made to measure the actual velocity of the current,
the wind at the time being rather fresh from the north-
west, the out-door temperature at 34°, the in-door tem-
perature at 70°, and the openings for the admission and
discharge of air being about of equal sions, the
velocity of the fresh air from the top of the air-
in the open ground, to the point at which it first reaches
the air-chambers in the basement, was found to be 90
feet in four seconds of time, or about equal to fifteen
miles an hour.

The foul air from the wards is drawn off, first, by two
chimneys with open fire-place, sone at either extremity
of each ward, by a small flue opening at a register near
the ceiling in each of the nurses’ rooms, and by another
in each of the bathing-rooms, all of which rise perpen-
dicularly to give vent to the foul air at the top of the
house; and secondly, in addition to these, by nine new
ly constructed ventilating shafts, measuring each about
six by nine inches, arranged at short intervals along the
sides of each ward, some with registers near the floor,
and others near the ceiling, and all rising perpendicu-
larly to the attic, and there terminating in larger trunks,
which converge towards two upright turrets or bel-
freys, which in turn ascend through the roof of either
wing, and give exit to the foul air through their open or
louvre sides over the top of the house. The united ca-
pacity of these various ventilating channels is as nearly
as possible equal to that of the inlets for fresh air, in
every apartment and throughout their whole course.

Thus far the ventilation is in accordance with what
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is technically called the natural method, and will pro-
bably at all seasons be sufficient. But in order to com-
mand a rapid change of air at seasons in which heat is
not supplied to the wards, it is proposed to place coils
of radiating steam pipe at the bottom of each of the
four belfreys, so as to rarify the air rising into these,
and thus facilitate its escape. An occasional fire of
wood on the hearth at either end of the ward, will effect
the same -wie. The smoke-flue from the furnaces,
Mm the kitchen ranges, rising in the chimneys at
the west end of the wards, will also rarify the air in the
contiguous foul-air shafts connected with these chim-
neys, and at all seasons of the year assist in ventilation.

From the velocity of the air as it enters, and from its
distribution by numerous openings for exit and admis-
sion, it must be sufliciently apparent that while in
transit through the apartments it can never lodge for a
sufficient length of time to become deleterious to health.

But perhaps the best proof of the efficiency of the
ventilating apparatus is, that to the senses of the ob-
server the air within the wards, with every bed occu-
pied both night and day, is always fresh and exhilarat-
ing. During the months of December and January last,
there were in the Hospital several patients with pro-
fusely suppurating sores and foul discharges; but by
placing these patients in the beds nearest to the fire-
places, the foul smell arising from them being obviated
by the draught towards the chimney, was scarcely per-
ceptible at the distance of three feet beyond their beds,
and was wholly imperceptible in every other part of
the ward.

The ventilating apparatus for the body of the house
is essentially on the same plan as for the wings, the
chimneys serving part of the way up for fresh air-flues,
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and for the rest of the distance as foul-air flues, opening
at the roof.

7. Night Illumination.—For the saving of labor and
the promotion of cleanliness, and for affording sufficient
light at night thrﬂughﬂub’nﬁuuse, mewhat
defective, especially in the surgical a a it has
been thought advisable to introduce llumination.
Every ward and other apartment is
in this manner.

Alterations in the Marine or South Buildm the
Marine House the old plastering of the walls has been
scraped and renovated ; the old ventilating flues have
been repaired ; new ventilating registers have been
opened near the ceiling, and at the level of the floor,
between each of the larger wards and the adjoining cor-
ridor; and additional forced ventilation has been se-
cured by means of two large hall stoves in the central
corridor on every floor. These arrangements, how-
ever, are only temporary, and made in contemplation of
other measures hereafter to be carried out, for the im-
provement of this edifice, or for its total reconstruction.

The Laundry.—In order to adapt the steam appa-
ratus to the washing, drying, and smoothing of clothes,
a one-story stone building, forty-five feet long and thirty-
two feet wide, has been erected immediately over the
furnace room, to be, when finished, divided into three
apartments—a washing-room, a pressing-room, and
a drying-closet. The latter is to be twelve feet square,
and to be filled with wooden horses, about six inches
apart ; and these to be sosuspended from the top as to be
easily drawn outwards or inwards. The wet garments
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spread upon them being brought into a current of dry
and heated air from below, will readily impart their
moisture to the air, to be carried off as vapor, through
a ventilating turret in the roof. The washing machi-
nery, and the uppamtus for the mangling or smoothing
and pres will also, as far as possible, be
‘either by the use of steam heat, or by the ac-
tion of the steam engine. Much attention has, within
e past fe s, been given to improvements in the
. ry of our public institutions, with spe-
al reference to the saving of labor. Among the in-
strumamnw in use for this purpose, the rotary dash-
wheel for cleansing, and the hydrostatic and the centri-
fugal press, for rinsing, may all be worked by steam,
and have been received with much favor.:

CONCLUSION.

In the adoption of the various measures of sanitary
improvement now described, it has been a main object
on the part of the Governors of the Hospital to intro-
duce every available invention, shown by experience to
be the best of its kind, for promoting the usefulness of
the Institution, and facilitating the labors of those who
have in their immediate charge the care and treatment
of the sick. These measures were resolved upon only
after much deliberation and full conviction of the bene-
fits to be expected from them ; and it is gratifying to
know that, so far as they have yet been tested, they
have proved eminently successful.

In conclusion, it is proper to observe, that the gen-
tlemen of the Executive Committee, under whose watch-
ful and enlightened supervision the whole of these im-
provements have been effected, were Wm. M. Halsted,









