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LETTER ADDRESSED TO THE AUTHORS QF THE
ESSAYS.

OrricE oF Toe Jonws Horkins HospITAL,
Bavtivmone, March 6, 1875.

DEAR Sir:—The late Johns Hopkins, a rich citizen of Balti-
more, bequeathed to trustees a munificent foundation for the
building and support of a hospital, mainly intended for the
benefit of the indigent sick of the City of Baltimore and its
environs.

The letter which, some time before his death, he addressed to
his trustees, will best describe the object he had in view, and a
copy of it accompanies this communication.

The execution of this munificent charitable purpose has been
entrusted to a body of trustees, none of whom, with a single
exception, belongs to the medical profession, and, apart from
the injunetion which the founder's letter imposes upon them,
** to obtain the advice and assistance of those at home and abroad
who have achieved the greatest smccess in the construcetion and
management of hospitals,”” they would have distrusted their own
ability to cope with a subject so strictly scientific and profes-
sional, without first resorting to the best sources of information
within their reach.

To this end the Board of Trustees has authorized their Build-
ing Committee ‘““to confer with five distingnished physicians,
chosen from different parts of the country, who have made hos-
pitals their speecial study, and obtain from them such advice as
they may need, and to compensate them for it.”> It is in execu-
tion of the authority thus conferred that this communication is
addressed to you, and you are invited to make such response to
it as your fulness of information, stimulated by the importance
to humanity of the subject, may prompt yon to.

Besides the information afforded you by the letter, some addi-






LETTER OF THE PRESIDENT. X1

destructible in whole or in part, which were so successfully used
in the late war, but of which no extensive and prominent example
is now in operation. In determining the claims of these systems
respectively, as applicable to us, careful regard should be had
to the character of patients intended to be the subjects of our
nursing, so as to avoid the error of building an institution which
shall prove not to meet the requirements demanded in the care
and cure of women and children, and the generally enfeebled in-
habitants of the sheltered lanes and alleys of a city, however
much such a structure may have been a success when applied to
the uses of hardy men in the field.

We presume there must be some general prineiples of hospital
hygiene and of hospital treatment fixed and immutable in their
character, the discovery and proof of which are the result of
close, careful recorded observation and judgment. If these prin-
ciples can be best applied through the agency of the pavilion
system, we wish to adopt that ; if by the barrack system, then
we will avail ourselves of that form of construction, and if the
true rule for our gnidance shall be found in the selection of the
good features of each, and the combining of them all into a har-
monious middle course, then we desire to make that selection
and combination.

In whatever plan may be adopted, we presume there will be no
departure from the now very general method of a central admin-
istration building, with wards for the treatment of the sick as
carefully separated therefrom and from each other as praeti-
cable. To the details of this building we especially invite your
attention :—the objects to be accommodated in it, the amount of
room to be given to each, and their location with respect to each
other for convenience of use.

Comprehended within these details will be the consideration of
the accommodations needed for the training school for nurses,
and whether they should be within the Hospital building or
separated from it; and as the Hospital will be nsed for clinical
teaching to the medical classes of the University, it will be need-
ful to consider what accommodations that subject will require,
and how and where they should be provided.

As closely connected therewith we shonld be glad to have your
advice as to the most judicious location of the medical school
buildings of the University ; that is, whether they should be in
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JOINS HOPKINS HOSPITAL. 15

tilation and thorongh scientific cleanliness this danger may be
almost wholly averted, and this is the theory of good hospital
management as usually taught.

It will no doubt oceur to any one reflecting on this matter that
it would be well to isolate these dangerous elements, and that
the old proverb about the “ounce of prevention,” ete., may b.e
properly applied in such a case. And there is no doubt that it
would be well, so far as the patients are concerned at least, to
carry their classification and corresponding separation to a much
greater degree than is done in the majority of hospitals.

1IV. TEMPORARY VERSUS PERMANENT HOSPITALS.

A number of large, carefully planned, and costly hospitals
have been erected within the last twenty years, in which all the
recommendations of those who have given most attention to the
subject have been carried out, including isolated wards or what
is called the pavilion plan, with impervious walls and floors,
abundant air space, and careful provision for ventilation.

But with all this, it is believed by many, and is confidently
asserted with appeals to statistics, that the results given by these
institutions have not been commensurate with the labor, money,
and ingenuity expended npon them. :

After a time in many of these Hospitals, and in some of them
very soon, some of the ill effects which physicians usually atiri-
bute to impure air and contagion, such as Erysipelas and puer-
peral diseases, or a tendency to slow and imperfect recovery in
ordinary maladies, have made their appearance, in which case
attempts at purification and disinfection have not always been
successnl.

The results of the experience of military surgeons with Wooden
Barracks and Tent-Hospitals, especially in the late war in this
country, and in the more recent contests in Europe, led to the
recommendation that similar structures should be adopted for
all hospitals, not only for the reason that such structures are
more easily ventilated and disinfected, but on the ground that
any building confinuously occupied by sick or wounded men
will become contaminated, that its walls and floors will them-
selves become sources of infection, that it will be better to
destroy or abandon them when this ocenrs, and therefore, for
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think it necessary that all the buildings of an hospital should be
destroyed or removed at certain regular intervals, in order to
prevent infection, and there are some things o be talken into ac-
count in favor of more permanent structures under certain cir-
cumstances to which I did not give sufficient consideration.

Barrack Hospitals are best suited for Government purposes,
for contagious and infectious diseases, and in general where
much subdivision of patients is unnecessary, where number
of attendants and cost of fuel is not taken into account, and,
as I have above remarked, for hospitals which are liable to be
mismanaged.

It must be remembered that Military Hospitals can usually be
placed where there is ample room for separating the numerous
buildings which are essential to the Barrack plan, they receive
adult males only, and these of a better class than those entering
Civil Hospitals, in their management the interests of no Medi-
cal School or other instifution need be consulted, and above all
they are under the direct charge of a medical man selected for
the purpose, whose responsibility for and interest in their proper
condition is direct and personal, and whose power is very great.

It is an error to suppose that a Barrack Hospital will prevent
Hospitalism." Certainly in our large Army Hospitals we had
the Hospital Diseases, as every surgeon of experience knows, and [
have myself emptied a Barrack ward, and placed the men in tents,
on account of the appearance and persistence of septic disease.

I have seen a decided tendency to erysipelas and py@mia ap-
pear in a most characteristic Barrack ward, an unplastered build-
ing, with excessive ridge ventilation, within six weeks after it
was first occupied. The weather was warm and for a week there
was little wind, so that the process of natural ventilation was
unsatisfactory.

And I think that the experience of most Army Surgeons will
agree with my own, that for cases of wounds or acute fevers
Tents are better than Barracks, and in warm weather that open
sheds are better than closed tents. The great advantages of a

(*) Dr. Day (Australinn Med. Journ., Aug., 1874) considers that wooden structures are
directly disinfectant by reason of their action on the Oxygen of the Air, producing
* Peroxide of Hydrogen.” (Ozone ?)—Such power of this kind as they may specially
have is due to the resins in the wood, and must be very small,
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JOHNS HOPKINS' HOSPITAL. 91

sidering, can be as well obtained if a coil of hot water or steam-
pipes be substituted for the open fire, and this in my opinion
would be much more satisfactory. As ventilating shafts give
better results in the centre of the room than in the corners,
partly because the air-currents to them do not cross patients’
beds, and partly because the air in the shaft is kept at a higher
temperature, I should prefer to have them in the centre.

In the smaller rooms intended for one or two beds, fireplaces
may be msed to much greater advantage, and especially in the
room intended for febrile cases.

We have next to consider the difficult guestion of ventilation.

In the letter requesting the preparation of this paperit is stated
that ““The various methods of heating, combined with venti-
““lation, form professional problems about which the most ex-
¢ perienced and best informed medical minds seem to be far
¢ from being nnited.”

The truth of this statement is unquestionable, and it is due in
part to the fact that while the knowledge of what it is desirable
to effect in heating and ventilation may be possessed by the phy-
sician, he has usually no practical knowledge as to the means of
doing it, and in part to the fact that an attempt is almost always
made to combine three things which are incompatible, namely :
satisfactory heating, ventilation, and economy. We can obtain
without much difficulty any two of them, but I have not yet seen
any plan which combines the three, if the word economy be un-
derstood in its nsual sense.

A theoretically perfeet ventilation implies that a man shall in-
hale no air or suspended particle which has previously been in
his own body or in thoseof his companions. If, for instance, each
patient were placed in a ease open at the ends through which
fresh air were drawn from his head to his feet at the rate of
about one inch per second, and passed directly into the foul air
duct, his ventilation might be said to be perfect, and if these
cases were four feet square this wounld require 4,800 cubie feet of
air supply per man per hour. All the usual systems of ventila-
tion aim, not at this theoretical perfection, but at rapidly dilut-
ing the foul air.

I have already explained that while this is satisfactory for the
gases it is not so for the suspended particles, and therefore have
proposed that as far as possible there ghall be no source of infec-
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JOHUNS HOPEINS HOSPITAL. a3

the House of Commons, and by Mr. Winans in his private resi-
dence in Baltimore.

This method aims to secure an uninterrupted flow of fresh
warm air upwards with sufficient rapidity to remove impurities
as fast as produced, and theoretically it is the most perfect sys-
tem of heating and ventilation, if no regard be paid to cost, since
the temperature at the floor is kept at least as high as in the
upper part of the room, and since an enormous amount of fresh
air can be passed through without perceptible current. The
objection to this mode of ventilation is its cost, which would
probably be not less than double that by the ordinary methods.

The second mode of ventilation is to introduce the fresh warm
air at the top and draw it out at or near the bottom. This is the
most economical method, and by proper arrangement of apertures
secures a thorough mixing up of the fresh and foul air. The ob-
jections to it are that it is a system of dilution rather than of re-
moval, that the upper parts of the room are kept warmer than
the floor, and that it is extremely difficult to insure the proper
working of the aspirating apparatus in all conditions of wind and
weather.

A variation of the second method is to introduce the fresh
warm air at the bottom, and also to remove it at the bottom, the
apertures of exit and entrance being placed near to or remote
from each other. Barker's patent ventilator, in use in the new
University Hospital at Philadelphia, works on this principle.
During cold weather this plan is satisfactory as to amount of
air, though not, I should think, as to distribution. During
moderate weather it is not satisfactory for hospital nse. DBetter
distribution and stronger aspiration would be obtained by carry-
ing the tube for fresh warm air up inside the foul air flue, to the
top of the room, and there making the opening into the room.

This second plan is the one ordinarily used, and the main
point to be attended to in it is the mode of aspiration to be em-
ployed. This may be effected by fireplaces in the corners or cen-
tres of the ward, by flues passing npwards, or by flues passing
downwards to a larger flne which is connected with an aspirating
or ventilating chimney which may be warmed either by the waste
heat from the boilers and furnaces connected with the adminis-
tration, or may have a separate fire for that purpose. The plac-
ing of upward ventilating flues in outer walls does not, so far as






JOHNS HOPKINS' HOSPITAL. 25

in a room which has not another over it that is due the superi-
ority of one-story over two-story buildings for hospital wards
during warm weather. On the other hand, rooms with high or
peaked ceilings are much more difficult to heat, and in our one-
story barrack hospitals with ridge ventilation, it was found
necessary to take extra precautions to close all apertures, in order
to keep them moderately comfortable, with the outside tempera-
ture at or below the freezing point.

Natural ventilation, as T have said, cannot be relied upon in
warm, still weather. The use of a fan under such circumstances
will be found to give powerful assistance, and admits of cooling
the insufflated air to a certain extent. It is also a valuable
means of regulating and controlling the supply of fresh air and
of supplementing defective action of the aspirating flues in cer-
tain conditions of the weather ; and I recommend its employment
in this Hospital. The maximum amount of air to be supplied
may be estimated for the ordinary wards at one cubic foof per
man per second. The fan should have a capacity of about 600
feet per second. It will be seen that the selection of the mode
of heating and ventilation is largely a question of money.
For instance, the increased cost of the first over the second
method of ventilation above deseribed, if applied to all the
wards of this Hospital, may roughly be estimated at $10,000
per annum, and as it seems to me that this amount of money
can do better service in other ways, I recommend the employ-
ment of the second method, except for a few ofSthe Paller
wards, or perhaps for ene pavilion, for purposes bf;%in\mff ison
and experiment. el el

The sizes of the ventilating flues and chimneys 1'e>itiu"‘ii
be readily caleulated by the formulse given bﬁ"'GenéraP
his “ Etudes sur la ventilation,” and his * Manuel do
et de la ventilation,”” using his maximunm air Eﬁppf'"'of 100
cubic metres per honr. If one large central asEi,r:ititn chimney
is to be employed, it must be about 8 feet in diameter at the
top, and not less than 130 feet high. An aspirating chimney
for one pavilion must have a flue of not less than 8 square feet
area. :

I think that the most satisfactory results will be obtained by

giving to each pavilion its own heating and ventilating appa-
ratus,

o
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JOHNS HOPKINS' HOSPITATL. 27

In the plan each patient has a little over 100 feet of floor space,
and each bed has about 8 feet wall space. This last must not be
diminished, so that if the ward is made 28 feet wide each bed
must have 112 feet floor space.

In some of the pavilions it will probably be desirable to have
the main ward shorter, i.e., for 18 or 20 patients, and the isolation
wards increased.

The one-story pavilion for surgical cases should be larger, for
each patient should have 10 feet of wall space.

These pavilions are to have basements about 9 feet high,
entirely above ground, and floored with asphalt, which are to
contain nothing but heating and ventilating apparatus, and are
to communicate with the central building by a closed corridor 10
feet wide. The top of this corridor may be an open corridor
leading to the ward floor.

It is to be noted that with the pavilion thus elevated, and by
the use of iron gates, ete., a very considerable amount of control
is given over the movements of patients, and of visitors to them.
The corridors leading to the central building divide the grounds,
while, being entirely below the level of any ward, they do not
interfere with ventilation.

The question as to the relative advantages of one and two-story
pavilions is totally distinet from that of permanence, and no
authoritative answer can be given as to the advantages of one-
story structures, for the reason that there are no trustworthy
observations as to their relative healthfulness.

The arguments in favor of one-story pavilions are sufficiently
well known and are well summed up by Dr. Geo. Derby in a
paper on Hospitals, in the Fifth Annual Report of the State
Board of Health of Massachusetts for 1874, the main reason being
that it is easier to secure good ventilation in them,

Although the most satisfactory wards which I have seen prac-
tically tested have been in one-story barrack structures, I must
say that I have not found any reliable evidence as to the un-
healthfulness of two-story buildings, on account of their height,
even as usnally constructed, and I have never seen a two-story
pavilion, or a plan of one, in which the upper story was entirely
cut off from the lower, which can be easily effected, and removes
one of the greatest objections to this plan.

With the limitations of classification of patients which should
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30 BILLINGS.—PLANS FOR THE

be movable, and be passed through the disinfecting process about
once a month.

During cold weather the fresh air passes from the fresh air
duct upwards over the heating coils and thence through large
flues into the ward. These flues should extend to within one
foot of the top of the room, and should have two openings, one
just above the floor, the other at the top, which openings should
have tight-fitting registers.

Foul air duets,

Fresh air ducts.

Fresh air flues outside of coils.
Lower register.

Upper register,

G. Valves.

Foul air closet.

Foul air duct.

Ridge ventilator.

Heating coils,

=l Rl o N-B-R=N--N

Fia. 2.

During warm weather, or when desired for local purposes, the
fresh air is made to pass outside the heating coils. By this
arrangement the fresh air can be introduced either above or
below, and by the lower registers, through which in cold weather
warm or cold air can be obtained at pleasure, and by the use of
sereens of varnished wood or glass, a very considerable amount
of loeal variation in temperature and amount of moisture of air
supply can be obtained for any given bed. The foul air is to be
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removed by aspiration dawnw;milﬂ, either by means of one central

aspirating chimney or by smaller ones for each building, which

available, aspiration will be desirable occasionally, in warm,
The difficulty which exists in ventilating the lower ward of u

dows and ridge ventilation are to be used. If a fan is employed,
damp, still weather.

last will be the most satisfactory. In warm weather the win-
this will be found satisfactory at all times ;
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JOHNS HOPKINS HOSPITAL. 33

ADMINISTRATIVE BUILDINGS.

As already indicated, the advantages of dividing the adminis-
trative building into three distincet parts appear sufficient to war-
rant the recommendation of such a mode of construction.

The first building, which may be called the Administration
Building, should contain the offices, reception-rooms for patients
and visitors, apothecary’s establishment, sleeping and dining
rooms for medical officers and students, and store-rooms for new
articles of furniture, bedding, and clothing. The rooms required
in such a building are shown in Figures 1, 2, 3 of Plate II.

The plans of this building given are simply rough sketches,
intended to indicate in a general way only, the number and
relative size of the rooms which will be required.

It will be observed that a large number of bath-rooms are
provided. This is done for the purpose of inducing all who
have direct communication with the sick or with their bedding,
clothing, ete., to bathe frequently, and for this purpose every
convenience should be provided. I would remark in this con-
nection, that the usual mode of fitting up a bath tub with a
shower bath placed eight or nine feet above the tub is unsatis-
factory. The shower should be placed not more than five feet
six inches above the bottom of the tub, should be supplied with
both hot and cold water, and should be so constructed as to swing
aside and be out of the way when not in immediate use.

Taken in connection with the pavilions on each side intended
for private patients, this building admits of such variations as
the taste and skill of the architect may dictate, as will be more
plainly seen by reference to the general plan of the Hospital
given hereafter.

As lateral wings to this building are to be placed pavilions
containing rooms for private patients and for special cases, which
pavilions may be of either one or two stories.

A floor plan of one of these pavilions is shown in Fig. 4.
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38 BILLINGS.—PLANS FOR THE

Fic. 6.

Second story :

A, Amphitheatre for elinical lectures.

185 Amphitheatre for pathological lectures.
C, D, E, F. Chloroform and waiting rooms.

HE Physicians’ room. 1. Post-mortem room.
T M Photograph-rooms.

G, J. Microscope-rooms and Laboratory.

K, N. Bath-rooms and water-closets.

0. Lift.

When the Hospital is completed to its full capacity, and the
Medical School is in successful operation, it will be preferable to
have the pathological department in a separate building, but
I would recommend the above plan as a temporary one, to serve
for the first ten years, at the end of which time experience will
have shown just what is required.

With regard to other buildings I recommend that the Phy-
sician-in-Charge have a separate house, either on or in the
immediate vicinity of the grounds. -

The chapel may be either a separate building or be connected
with the administration building. I should prefer it separate,
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that it should be so arranged as to separate the sexes, and that
it be used as a reading-room during the week. .

Tanks or cisterns will be desirable to serve as reservoirs in
case of any accident to the water supply from the city pipes. I
do not recommend that the water from rain-fall should be col-
lected and preserved. The amount of water which will be re-
quired by this institution will be about 22,500 gallons per day,
and storage for at least 50,000 gallons in underground cisterns
would be desirable.

VII. GENERAL PLAN OF HOSPITAL.

Keeping in view what has been stated with regard to the causes
of the nnhealthfulness of hospitals, T propose to prevent these
causes from being present in the greater part of the buildings,
and to confine them to certain structures, which may be purified
or desfroyed when necessary.

This is to be effected by a careful classification of the patients,
by a methodical system of isolation, and by destruction of the
canses of disease as they ocenr.

Referring to the closing remarks on the subject of the causes
of Hospitalism, it is to be observed that an additional reason for
a greater subdivision of patients than is usunally employed, is
that different patients, and the same patient at various stages
of his malady, require very different degrees of heat and light.

A man suffering from acute fever, whether specific, such as
typhoid, or due to local lesions, as from injury, cerebral rheu-
matism, ete., requires a much lower temperature than a case
of chronic rheumatism, or diarrhcea, or of simple debility, asin
convalescence, and it is difficult to furnish the proper conditions
to these two classes of patients, if they are to be placed in the same
room, because the apparatus necessary to effect it requires intel-
ligence and constant supervision to produce the results required.

The same is true, though not to so great an extent, with regard
to light. In the acute stage of most diseases bright light is
unpleasant, and the instinctive desire of the patient is to have it
greatly diminished.

Light is a powerful tonic and stimulant agent, with peculiar
powers and modes of action, which as yet cannot be said to be
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A maximum estimate of the number of acute cases at any one
time requiring more or less isolation, is about 25 per cent.—that
is, excluding the private patients, about 90 beds, when the Hospi-
tal is completed.

As each ward should be emptied in rotation, so that there may
alwaysbe one vacant with the windows open, undergoing Nature's
process of purification, the general distribution of beds may be
represented by something like the following scheme :

BABOH, < v v ot eies S balsln s aith da s prsnd s N i 288 beds
2 24-bed wards, accident and surgical, dangerous 48 *¢
14 2-bed wards, acute cases, not contagious. ...... DB pis

14 2-bed wards, for not specially dangerous or acute
cases, but for which special temperature, light,

ete., is desirable. .vcvusves sn simn i e an i 28

20 beds, acute, contagious, and dangerous diseases,
A S A e S L ¢
Private patients, special rooms............coo.n.tn 1605 &
ROl s s s ehis e e 428

The above is a maximnm estimate, and nnder no circumstances
are more than 400 beds to be oceupied at one time.

The Convalescent Institution to be connected with the Hospital
should contain about 100 beds, divided into at least six wards.

On account of the prevailing wind, and to secure equable ex-
posure to light, it is desirable that the long axis of the pavilions
should run nearly north and south. It is also desirable that the
pavilions should be totally disconnected from each other and
from the administration buildings.

If two-story pavilions are used, they should be not less than
100 feet apart ; if one-story pavilions are employed, they should
be not less than 50 nor more than 75 feet apart.

I furnish herewith ground plans showing an arrangement of
the Hospital with two-story and with one-story pavilions. In
either case, the pavilions connected with the amphitheatre should
be of but one story, and as with the growth of the Medical
School it is probable that inereased accommodations may be re-
quired in this building in futuré years, I should recommend that
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the effect, in conneetion with the end towers of the other pavilions
and the tall chimney of the central building, may be made very
satisfactory.

At the commencement, any four of the two-story or eight of
the one-story pavilions may be omitted.

Plate VII. is a variation of Plate V., which permits of more
satisfactory arrangement with reference to constructing but part
of the buildings at first.

In a hygienic point of view there is little difference, but in final
appearance the plan of Plate V. would probably be preferable.

W hatever may be the plan adopted, I strongly recommend that
about 15 hospital tents, United States army pattern, be kept con-
stantly on hand, and made methodical nse of as isolation wards.
Each of these tents is 14 by 15 feet; height at walls, 43 feet ;
in the centre, 11 feet. French floors and heating apparatus for
these tents should be kept ready. The heating may be either by
stoves, on the plan used in our tent-hospitals during the war,
or by a connection with the hot-water apparatus of the nearest
pavilion.

Where a tent is vacated it should be thoroughly disinfected,
first as it stands, and then again in the disinfecting chamber.

FEach tent, as it would be used in this Hospital, would last be-
tween two and three years, and would cost, complete, not over
£100,

The location chosen for the Hospital is such that there will be
no difficulties as to drainage and sewerage. :

Care must be taken to ventilate the sewer by one or more
shafts passing to a height above the buildings, but these shafts
should not be connected with any of the aspirating chimneys.

There are many contrivances and pieces of apparatus which I
should wish to see provided for in the plan of this Hospital, such
as for the use of compressed and rarefied air, sun baths, electri-
city in all forms, a bathing-house in which all forms of baths
can be administered, ete., ete. ; but T have not thought it desira-
ble to describe or provide for them, as their position and ar-
rangement depend so much upon the plan which shall be finally
adopted.

So far as I can judge from my own experience and that which
is recorded of others, no matter what plan is adopted, when the
Hospital is completed and put into practical operation, it will
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appear that it can be improved in some particulars, and a certain
amount of funds should be reserved for this purpose.

The general principles which I have tried to state in this
paper are in accordance with the present condition of our
knowledge on the subject, but that knowledge is imperfect, and
too much of the teaching of books on the subject of hospital con-
struction is theoretical only,

I have endeavored to point out the effects which it is desirable
to produce, but the means of obtaining these effects, so far as the
construction of buildings and the apparatus for heating, éte., is
concerned, come more within the scope of the studies of the Ar-
chitect and Engineer than of the Physician, and I do not doubt
but that there are better ways of planning both the individual
buildings and their combination into one general plan than
those I have indicated.

I sincerely hope, that whatever plan may be adopted will prove
by its practical results that a hospital can be built and man-
aged in sueh a way as not to produce any of the evils which are
usually attributed to suech institutions, and which have brought
them into disrepute.

Meteorological Record of the Weather af Baltimore, Maryland,
for 1871, 1872, 1873, and 1874.

Temperature.
Menn Monthly. Highest and Lowest.
I 1871.1872.|1873.| 1874.|| 1871 1872. 1878. 1874,
January. ... .. || 86.1 |85.0|840|30.1 || 64> 11° [56° 11° |58° —4° |60° 18°
February. . . . - | 40.8 | 86.0 (855|873 (/67 8 |61 14 (62 2 (58 15
March........ 49,7 |87.0 (408 [43.7||71 20 |65 9 |68 6 |73 28
April......... || G8.9 | 66.0 (61.0 |406.9 (|85 40 |88 88 |75 88 [68 27
May.........(| 06.0|08.0 623 63.1(/{02 47 (%0 48 |80 44 (80 41
AL i 74,7 |75.2(73.0 |75.9 (|98 59 |94 58S |05 49 (975 b4
TR s e |[76.8 | 81.2 (79.4 |77.3 (|08 60 |07 68 |065 62 |[955 625
August.......|7T7.7|70.8 | 70.3 | 728 (|92 03 ’HI] 62 |94 57 |97 63
September . .| 63.7|00.56 | 68.0 | 690 || 83 45 |04 50 (03 40 |00 53
October. , . ... 50.0 | 583 | 54.8 |56.6 (|78 40 |80 388 |78.580 |78 85
November. .. .|| 45.0 | 43.6 [41.0 (453 |69 28 623517 |64 22 |m1 24
December. ...| 83.0 | 82.2 |40.4| 80.0 |58 5 |55 85 (665225 67 21
Yearly Mean ||Iil].ﬁ 55.9 | 54.8 | 55.5 || 78.8 86.2 |m2 85.1 | 77.8 80.6 |81 85
| i

[
|
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Wind.
Mean Monthly. Mean . Direction,
1871. | 1872, | 1873. | 1874. || 1871. | 1872. | 1878, | 1874
AL e g R R 656 | 628 | 655 | 720 || NE | N.W. | NW. W.
February......... 86.6 | 608 | 61.1 | 713 || NNE | NW. | N.W, | N.W.
March. .. Al 824 | 586 | 656G | 67.2 BE | NW. | &.W. | B.W.
April...... 658 47.4 BT.3 66.5 Ww. W. N. N.E.
T SR ‘|l o590 | 515 | 665 | 50.7 || NE. [NW.| E | 8E
A B 69,0 61.8 (4.8 4.9 B.W. B.W. a8, 5.E.
Al o T S G6.1 G2, 6 G2 0 G4.5 N.W. | B.W. w. S.W.
Angnel. ..o 2.8 66,1 78.5 G614 || S.E 5.W. | N.E N.
September........| 67.8 | GO0.0 a8 | 721 || N N. N, |ES.E
QOefobar......%... 68.9 62.5 5.1 G, 4 N.W. | N.W. | EW.: | N.W.
November. . ..... 06.7 | 67.0 | T0.6 43.5 | NW. | 5.W. w. N.W.
December ........|| 85.0 | 584 | 71.6 | 636 || 8.W. | W. | N.W. | N.W.
Yearly Mean. ..... 69,3 59.6 G7.1 . 1 N.W. | NNW. | NW. | iW.
I 1 }
Rain-Fall (for 50 Years).
mﬂcﬂn 1::.5 fell, i
0T W Lol .
e Extreme Fall. e
| 1871, | 1872, | 1873, | 1874, || Mean Max. Min, Mean,
January....../l 5 | 8 [ 18 | 1. 28 F a0 | o2 || s20°
February.....|| 7 B 12 T 3.2 490 094 || 84.0
March......../| 10 14 B 8 3.7 .30 1.70 || 420
April.... T 10 14 15 220 9.10 041 | 52.5
1 F SR (i} 9 14 10 3.60 i 1.19 G3.0
June.. ... 8 H] o] 10 3,00 9.20 0,60 T1.5
July..... 15 10 11 0 3.85 5,50 1.26 6.5
August. . . 12 | 18 | 21 | 10 4.30 9.10 0.31 4.7
September.. . . 4 9 14 11 4.45 10.50 0.50 67.5
ﬂﬂtﬂhgr- adBEE | 10 E‘ b 11 ﬂ' E-EE' T-Bﬁ 1.30 ﬁ'ﬁ.ﬁ
November..../| 10 8 10 8 3.20 7.90 1,08 45.0
December. .../| 10 11 11 14 2.90 8,80 1.50 45.0
Total for the
L8 e .i 104 | 122 | 147 | 118 40,98 i d4.1
Mean of Spring, ...... e L .50 2.5
oS Bammag s T e O AR i 74.23
¢ Antumnm,,..........| 10.68 g 56,00
B R ] | 83.06
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HOSPITAL CONSTRUCTION
AND ORGANIZATION.

NORTON FOLSOM, M.D.

T rroPosE first to consider the subjects brought to notice in the
letter addressed to me as nearly as may be in the order in which
they are there mentioned, adding what T can on matters which
those subjects will lead to ; and then to deseribe the Hospital as
I think it should be constructed, with the aid of such drawings
as time will allow me to supply.

If T enter at times into detail which seems disproportionate
or trivial, it will be either because T feel especially sure of my
ground from experience, or becaunse I rate high the practical im-
portance of the particular matter in hand.

I do not intend to discuss purely architectural matters, except
so far as is necessary to give practical shape to my ideas. I be-
lieve, however, that ornament, and even to some extent sym-
metry in construction, should be subordinate, in a hospital, to
usefulness and convenience ; and that that building or part of a
building which best serves the purpose it is designed for will
look the best in the end; and that, indeed. the *“finishing »’ or
slight elaboration of the necessary parts of a building will usu-
ally prove more satisfactory than any amount of extrinsic or su-
peradded ornamentation.

Simplicity has a beauty all its own: and the economical con-
siderations, both as to original construction and inevitable subse-
quent repair, which would be likely to influence the adminis-
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trators of a charity, are here most strongly re-enforced by the
teachings of science and experience, especially with regard to all
buildings permanently occcupied by patients.

My attention has been early directed to the letter addressed to
the Trustees by the honored founder of the Hospital ; and I hope
it is not unsuitable for me to express here my sense of its remark-
able character. It evidences not only benevolence, but wisdom.
It shows not only solicitude for the welfare of the poor and suf-
fering, but a keen appreciation of their necessities, and diserim-
inating skill in planning their relief. It is marked by liberality
of views in the highest sense ; yet its provisions are so pertinent
as to seem almost to imply actual experience in administration
of a hospital.

If any incentive to earnest effort, further than they already
had, were needed by those chosen to aid the committee with their
counsel, it would be found in this truly admirable instrument.

One of the first desires expressed in this letter is that the plan
adopted may be one to allow symmetrical additions to the build-
ings first construected ; and this has been borne in mind by the
present writer. But understanding that there is, at present, no
free hospital in Baltimore, it seems probable that little delay will
be desirable in completing the Hospital to the tull capaeity con-
templated by the founder—namely, 400 beds. And in any case,
true economy would seem to require the erection of all the ad-
ministrative portions of the Hospital, and those for general use,
at once, and of the full ultimate size. On passing them in review,
I do not think the delay of any of these portions advisable. But
it will be entirely practicable to erect the wards by degrees, and
nearly symmetrically.

The size of the lot of land provided is ground for congratula-
tion ; and according to the English estimate of 80 patients to the
acre, it would seem unnecessarily large ; but I esteem it especially
fortunate that the opportunity is thus given for a degree of lat-
eral expansion geldom attainable in a metropolitan hospital. 1
have not failed to avail myself of so remarkable and advantage-
ous an opportunity to expand, in making the plan which I sub-
mif.

A limit of a very few hundred has been suggested for the total
capacity of civil hospitals, and if the models of past time were
to be followed, certainly the smaller the hospital the better. But
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with lateral expansion, freeas I propose, I do not think any limit
is necessary on sanitary grounds.

CLASSIFICATION OF PATIENTS.

The expansion to which I allude will render easier and more
complete the elassification of patients, which will need to be es-
pecially elaborate to fulfil the expressed wishes of the founder. -

Provision is to be made for those who can pay for special room
and attendance, as well as for the indigent—not that the latter
class are to lack for anything requisite for their restoration or
their comfort, but there are certain refinements, such as privacy of
apartments and special service, which from force of habit are
necessary to persons in easy cireumstances,

It is certainly not less desirable to supply these special oppor-
tunities for restoration to health fo persons valuable to society;
by reason of their enlture and means, than to provide for those
whose places could be more easily filled. The founder's letter pre-
sumes that the receipts from those who can pay for especial pri-
vileges will aid in providing for those admitted free ; and if this
does not prove to be the case, it can at least be arranged that they
do not increase the expenses of the Hospital by their presence.

Male and female wards require to be entirely separate. The ele-
ment of age does not necessarily enter into classification, as boys
of tender years can be placed in female wards. The age of seven
is o convenient place to draw the line. But if the number of
children in the Hospital should be considerable, separate wards
would be preferable for them. Medical and surgical patients
ean be treated in the same wards without serious inconvenience 3
but it is more satisfactory to a visiting officer to have entire wards
assigned to him than to share them with others, so that these two
classes would usnally require separate location. There is to be
no restriction as to eofor in admissions to the Hospital, and this,
I presume, implies the assignment of separate wards for eolored
persons.

The only class of cases excluded from the Hospital by the lan-
gnage of the founder's letter is that of confagious diseases.
These will sometimes arise, however, in the Hospital, and tempo-
1'“-1'1].'{ require accommodation ; and as casunalty always brings a
certain number of eases of unpleasant eharacter, either from the
odor of sloughing wounds or from delirium, and as there are a



52 FOLSOM.—PLANS FOR THE

eertain number of medical patients who, from similar causes, are
offensive to others, separate wards are needed to provide for these
elements. But as these wards will consist of an aggregation of
separate single-bedded rooms, there is nothing to prevent their
being held common to various classes, except with regard to sex.

The following is a recapitulation r.:lf the different kinds of
wards required :

Private rooms, male, female, medical, and surgical, in common.

Male medical wards.

Female medical wards.

Male surgical wards.

Female surgical wards,

Colored male wards, colored female wards; both probably
common to medical and surgical service, if, as I suppose, the
number of colored patients will be relatively small.

Male isolating wards, female isolating wards ; common to medi-
cal and surgical service so far as cireumstances require.

One of these wards of the ordinary capacity could readily be
made available for colored patients of both sexes, by very slight
maodification. :

Wards for children, when their numbers justify the appropria-
tion.

RELIGIOUS MINISTRATION.

The founder’s letter provides for the improvement of the por-
tions of the grounds not occupied by the buildings ; and I shall
male other suggestions on this point further on. A garden will
not only be a source of refreshment and pleasure to people in
health, within and without the Hospital, but likewise will be a
remedy to the sick, some of whom will be carried out to enjoy
its beauties, while others are cheered by the presence of flowers
in the wards.

The idea has occurred to me, of a chapel for religious worship
in this portion of the grounds ; but I have abandoned it for the
following reasons. The fulfilment of the founder’s wishes in re-
gard to the influences of religion in the Hospital does not re-
quire that there should be stated gatherings of the inmates for
worship. The general character of the institutrion will be such
that but few patients would be physically able to attend ; and
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in view of the diversity of religious beliefs, they and the em-
ployees would naturally go to the varions churches of their
choice in the vicinity. It is different in institutions whose in-
mates remain for longer periods, not confined to bed, and away
from the city.

Every facility, compatible with the welfare and comfort of
others, should be given, for the ministrations of religion according
to individual belief, to those patients desiring it. I may here
remark, however, that I have sometimes witnessed the mistaken
zeal of ladies and gentlemen, who, with the highest motives,
urged religious instruction and conference upon patients who
were indifferent, or who lacked the strength to profit by it. This
tends to bring what should be revered into contempt. The rules
of the Hospital should define the relations between patients and
religions visitors, and protect them from unwelcome interference.

CONNECTION WITIH MEDICAL SOHOOL.

The Hospital will never fail to obtain the services of affending
afficers of the highest professional standing. Omne of the guaran-
tees of this is the connection contemplated by the founder be-
tween the Medical School of the University and the Hospital. T
am convinced, however, that the desire expressed at the close of
his letter, that the Hospital shall form e paré of the Medical
School, should be so interpreted that this may be the case only
so far as will conduce to the best interests of both institutions.

I am ready to admit that the Hospital may be regarded as a
very essential part of the College in furnishing the opportunities
for clinical and pathological teaching, absolutely and fundament-
ally necessary to medical education. But I believe it to be ex-
ceedingly important to both that nominally and in organization,
they should be distinet,

In the Hospital organization the first consideration is the wel-
fare of the patients. In the College, opportunities and advan-
tages for the students are the main objects of solicitude. To
harmonize, or rather to prevent all conflict of these interests, will
be among the most delicate and important of the functions of the
Boards of Management,

A certain prejudice exists among the uneducated, and indeed
among those who have had better advantages, against going to a
hospital. A fear of being “experimented on,” and a sensitive-
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ness about having their ailments openly investigated and spoken
of freely before others, actually deters patients from applying
for admission, who might obtain relief. It is necessary to deal
with such prejudices very gently, and to avoid so far as possible
any appearance which might justify them.

The whole Hospital should be imbued with the feeling that the
interests of the patients are paramount; that the students are
only allowed to visit as a privilege, dependent upon their orderly
and considerate demeanor; and that even Professors, as such,
have no absolute rights which patients are bound to respect
against their will.

This will really work to the benefit of both Hospital and Col-
lege, by doing away with the prejudices alluded to; bringing
applicants for relief in larger numbers, and more promptly ;
greatly increasing the opportunities of the classes for observation
of disease ; and, by refining the relations between students and
patients, doing something to prevent the relapse into seientific
coarseness which is apt to temporarily obscure the progress of
every young man in the profession.

COURTEY WARDS.

The letter of the founder does not limit the scope of the Hospi-
tal to providing for acute or curable ailments; but I think a
general rule should be established by the Trustees, limiting the
stay of patients to a certain number of weeks, subject to modi-
fication in individual cases, on recommendation of the medical
officers in attendance,

It is a question for the deliberate consideration of the Trustees,
how far they will feel called upon to provide a home for disabled
persons who cannot be eured, and who do not need the daily
ministration of a physician, and skilled nursing. Certainly such
persons should not be suffered to remain long in the Hospital in
the eity.

Since provision is to be made for convalescents at a distance
from the city, presumably at less expense than will be necessary
in the Main Hospital, I would recommend that chronic and in-
earable cases, not requiring much immediate treatment,—such
as consumptives, for instance,—should be provided for, tempo-
rarily at least, at the same time.

There are other cases, of which serofulous disease of the hip is
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an example, where ultimate benefit or cure is probable, but where
good food, fresh air, and rest are the principal remedies to be
nsed. These cases should also be transferred to the country
wards, returning temporarily to the Main Hospital when symp-
toms arise (such as the supervention of an abscess) requiring im-
mediate treatment.

It will be desirable in arranging for these country wards,
(which will prove to be a very important feature of the Hospital,)
to make them readily accessible, by easy roads, at all seasons,
so that no delay may arise in the transfer of patients. If they
are many miles distant from the city, it will be well to place
them near a railroad; and easy wagons or ambulances can be
fitted with mattressed litters of a size to go through the door of
an ordinary railroad car, so that a patient can be transferred
from a country bed to a city bed, or vice versa, without change
of position.

Eeonomy of management would suggest the establishment. of
these country wards in connection with the Orphan Asylum,
but this is a matter beyond my provinece to discuss. The build-
ings should be of simple eonstruction, roomy, well warmed and
ventilated, and might be of more than one story without detri-
ment. Ordinary country houses with large rooms, with open
chimneys or special ventilation, and furnace heat in addition,
to secure a full supply of air, would serve the purpose. Water-
closets would be needed on each floor, and might be added in a
tower built at the corner or side of the house, connecting with
each story by means of a little ventilated stem or lobby, which
would keep the air of the house from contamination. A farm
would be a natural appurtenance of such wards, where conva-
lescents and others might profit by light labor in the open air,
the products of which would partially supply the other parts of
the institution.

A resident medical officer wonld be required, and the position
might be filled by the house officers of the Main Hospital in ro-
tation, a month or two at a time. If the distance from the city
shonld h_e considerable, it would be desirable that one or more of
thf‘ l?h}'ﬁlf'iﬁnﬂ in practice in the vicinity shonld be invited to act as
visiting or consulting physician on call by the resident officer, in
case of emergency. But cases requiring attention would be trans-
ferred promptly to the city ; and there should be visits of inspec-
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tion and examination at least as often as every week, by the
Resident Physician of the Main Hospital, or his representative,

PROXIMITY OF MEDICAL SCHOOL.

The advantages derived by a hospital from connection with a
medical school are comparatively few, and I have already al-
Inded to the possibility of detriment, to be avoided by careful
management. The careful, thorough, and exact, even laborious
methods of investigating and treating disease necessarily em-
ployed by a professor in presence of a class of students, are,
however, not only advantageous to the individual patient con-
cerned, but the standard of thoroughness and care is raised for
the whole institution, and every employee can be made to profit
by the example.

But instruction in a hospital is an indispensable part of thor-
ough medical eduecation; and the advantages to the medical
school of the connection are manifold, and would be much in-
ereased by close proximity of the institutions. Very few of the
exercises of other departments of the University would be regn-
larly attended by medical students under any ecircumstances ;
while hospital instruction will be likely to be given repeatedly
during the day, and sometimes nnexpectedly, on short notice.
Besides the stated clinical lectures, illustrated by the cases of the
inmates and out-patients of the hospital, the visits to the medi-
cal and surgical wards, and the attendance at surgical opera-
tions at regular times, there are accidents and emergencies some-
times occurring, such as cases of poisoning, or the rarer disloca-
tions, whose treatment is so specially instructive as to justify
the interruption of stated exercises to allow the students to wit-
ness it. The study of the appearance of the diseased organs of
the body, after death, and microscopical investigation of their
structure, is a branch which receives constantly increased atten-
tion in the medical carriculum. The opportunity to pursue this
study must be seized at the time it oceunrs, often without refer-
ence to convenience of hours.

These matters are of the greatest importance to the students,
but unless they can reach the hospital easily, they will neglect
their opportunities ; and apart from this, the time to get to the
hiospital, and back to the next exercise, must be taken from the

busiest part of the day.
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T have no hesitation, therefore, in recommending that the
Medical School should be separate and apart from the Hospital
grounds, but within a few minutes’ walk. A mile, in my judg-
ment, would prove to be an injurious distance, even with con-
stant facilities for transportation by horse-cars.

TRAINING SCHOOL FOR NURSES.

The training-school for female nurses, to which the founder
alludes, is a matter to which I have given special thought.

The varying success which has attended the efforts of sincerely
philanthropical persons in establishing these schools in this coun-
try, has been largely due to the difference of the ground which
they have invaded. In any field where reform in nursing is
much needed, the managers of snch a school, by devoting time
and money to raising the standard of the service,—engaging a
better class of women than were previously employed, and em-
ploying more of them to do the same work,—would be more
likely to win the encomiums due to successful change, than where
change was less needed. I am inclined to think little of didactic
instruction for nurses, and much of practical experience ; and
that their duty should be so systematized as to bring each nurse
into relation with the different classes of cases in the Hospital,
suceessively, but without changing rapidly, or until entire famili-
arity with all details has been acquired in each situation.

I am strongly of opinion that the Hospifal should be the
Training School, and that a separate organization and manage-
ment in a well-regulated hospital is more or less detrimental to
the economies of the latter, and to the excellence of the nursing,
The esprit de corps should be that of the Hospital, not of a sepa-
rate eduecational body.

It must not be forgotten that the best hospitals in this country
always have been training nurses, and although the number
leaving the hospitals to do private nursing has not been large,
the esteem and demand in which they have been held is proof
positive of the value of the training received.

The first care of any hospital must be to supply éfself with
skilled nurses, and the amount of what can afterwards be done
to supply the community outside can only be determined by

trying. This would probably depend on the amount of money
devoted to this particular end.
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I am not aware of any advantage pertaining to the name of
“Training School”” in connection with a hospital, except, per-
haps, that it would attract a greater number of applicants for
places, and among them, presumably, more of the better class.
I am inclined to think, however, that judicious advertising,
directly from the Hospital, would be gquite as effectnal and bet-
ter on other accounts.

The instruction of nurses should proceed from the officers of
the Hospital, and should grow out of the daily experience of the
wards, care being taken, as above stated, to seecure variety of ex-
perience to each nurse. The Matron, under the authority of the
Resident Physician, is the natural supervisor of nursine—and in
a large hospital this duty might well be in the hands of a speeial
subordinate. There are various matters in which systematic in-
struetion is necessary, and this should be given by the Head
Nurses of wards to the Assistant Nurses, as they come under
their control, under the general direction of the Matron. The
medical officers should. also be expected to instruct the nurses
so far as their demands and directions to them lead to it, and
especially by holding them individually responsible for duties
done in connection with partienlar patients.

Holding these views, I have made ample provision in my plan
for the comfortable living of all the nurses lilkely to be employed
or tanght at one time in the Hospital, within the institution.

ONE-STORY WARDS.

While T am not prepared to deny that sick people will get
well rapidly in bnildings of several stories, I am strongly of
opinion that one-story wards are better, and that these should be
detached so far as eircumstances will admit. 1 do not know
that there are any statistics in existence which show that more
patients recover, or that recovery is quicker, other things being
equal, in such wards; but I believe it to be true. Economy of
administration requires us to treat twenty or thirty patients in
one room. That room should be high enongh to allow a great
body of air to be constantly entering and leaving it, with-
out creating ““a drawght,”’ or, in other words, chilling the skin
of any patient by passing over it too rapidly. If another room
of the same height is placed above, the whole building is so
high that the next pavilion has to be placed at an inconvenient
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distance to avoid mutual shade, and to secure free external circu-
lation of air. 'The desirability of the latter is so universally ac-
knowledged that I shall not discuss the merits of wards placed
gide by side in a continnous building, where light and air are
necessarily partially excluded.

One-story wards are very convenient of administration. By
omitting thresholds, and providing simple trucks with rubber
tires to the wheels, one attendant can do the work of two in
transporting patients and supplies: and what can be done easily
will be done promptly.

The arrangements which I consider best, and have adopted in
my suggestions for heating and ventilation, preclude the idea of
a second story to any building occupied by sick. One of these
features, ridge ventilation, modified to suit altered conditions,
is derived from army hospitals. It was thoroughly tested and
widely adopted during the war, and its excellence is acknowl-
edged. I think the main dependence shounld be placed, in Aeal-
ing, upon very low pressure steam apparatus, with, almost invari-
ably, indirect radiation. In this way, to give heat, you must
give fresh air, and good ventilation is insured. Open fires are
specially useful in mild weather, and are very efficient ventilators ;
and in their appropriate places special fireplaces are advisable,
which supply fresh warm air, besides removing that which is
foul. It will be seen that no special system has limited my sug-
gestions ; and thongh the “natural method’ of ventilation may
be relied on in some weather, when doors and windows are freely
open, efficient means of constant supply and change of air of
equable temperature has been provided for, both in winter and
summer. Mechanical forcing by a fan has not been resorted
to, as the application of the necessary amount of heat directly
to supplying and ventilating shafts is simpler and more eco-
nomical.

I do not consider destruetible barracks, which are o excellent
for military hospitals, at all suitable for a private, civil insti-
tution. I believe that careful administration will make perma-
nent structures at least equally healthful with them, and, in a
temperate climate, physical comfort is greater in a building with
comparatively thick walls. I should consider the moral effect
of barracks in a civil hospital, unless for temporary and excep-
tional use, positively prejudicial. If we provide for the renewal
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or refreshment of the inner surfaces of wards, their entire de-
struction becomes unnecessary.

The character of the lot of land provided for the Hospital is
exceedingly satisfactory, and it is needless to dwell on some
matters which would demand early attention in selecting a site.
Its elevation secures the free access of air to all the buildings, if
care is taken not to obstruct it unnecessarily. No difficulty is to
be anticipated about drainage or water supply. If the streets
immediately around the Hospital can be paved with wood, it will
prevent annoyance and detriment from the noise of passing teams.
The difference of grade in these streets is not such as to interfere
with any plan for building ; for it would be practicable to make
the greater part of the lot level. In the plan which I submit,
however, the present general conformation of the land is re-
spected.

SCHEME OF ORGANIZATION,

The following scheme of organization is proportioned to the
full capacity of 400 beds :

Officers elected annually by the Board of Trustees.

A Resident Physician—the executive officer ; in constant and
confidential communication with the Trustees, and in profes-
sional sympathy with the medical and surgical staff, he is better
able to regulate action, and harmonize various interests, and to
control subordinates of varied position and character, than a non-
medical superintendent. His duties include those of a steward,
and admitting physician ; but he should have an assistant, and
one or other should be always at the Hospital. Under the di-
rection of the Trustees, he has control of the Hospital in all re-
spects, except the treatment of patients. He makes all pur-
chases for the regular needs of the Hospital, and receives all
moneys paid for board or otherwise, and his accounts are settled
monthly with the Treasurer, His decisions as to the admission
of patients, and their rate of board, shape the whole character of
the charity. He appoints and discharges all employees not
elected by the Trustees. He is responsible for the proper warm-
ing, ventilation, cleaning, and repair of the Hospital, and for the
discipline of house officers, employees, patients, and visitors.
He provides the diet and remedies ordered by the physicians and
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surgeons, and keeps records of applications, admissions, dis-
charges, etc. He has custody of all property at the Hospital.
In case of emergency, in the absence of the visiting physicians
and surgeons, he acts for them in regard to treatment, and dis-
charges patients if discipline requires it. He assigns patients to
the proper ward and bed, and direets removal or change, when
necessary. He orders all antopsies in writing, under rules made
by the Trustees. He makes an annual report to the Trustees of
the doings of the year, and the state of the Hospital.

A Board of Consulling Physicians and Surgeons.

Eight Visiting Physicians and eight Visiting Surgeons, two of
each serving at one time, for a term of three months. They have
entire charge of the treatment of patients. They order, throngh
the house officers, the medicines and stimulants required, and
direct what grade of general diet the patients shall receive. If
extra articles of diet are needed, they order them from an extra
diet list, daily. They daily report to the resident physician,
the names of patients suitable for discharge or removal to coun-
try wards. They dictate to the house officers the medical and
surgical records.

Four Phlysicians and four Surgeons to Oui-Patients, who
shall also act as assistants to the visiting officers when required.”

An Oplithalmic and an Aural Surgeon, who attend to cases in
their special departments, whether out-patients or in the wards.

A Dentist.

A Pathologist, who makes all autopsies, preserves specimens
of morbid struetnre in a cabinet, and examines diseased growths
and secretions, of which he keeps record.

An Assistant Physician, the constant aid of the resident phy-
sician, and his representative when absent,

Sixteen House Officers—medical students or recent graduates,
eight medical and eight surgical, eight resident and eight non-
resident—to serve in all two years, and eight to be elected each
year. The first year to be passed in the Out-Patient Depart-
ment, and as junior ward officer, six months of each. The
second year to be passed in the house, as senior ward officer, six
months of male and six months of female service, They carry
out the orders of the visiting officers. The non-resident officers
only assist in making antopsies,

The importance of the practical efficiency of these officers in
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the care of the patients is very great. An examination before
appointment may be useful to secure a certain standard of
scholarship, but it should not be competitive. They should be
elected on the joint nomination of the visiting officers and resi-
dent physician, after thorough investigation, regard being had
to general gqualifications, maturity, and practical ability, as well
as scholarship.

The Apothecary, who aids the Resident Physician in the pur-
chase of drugs, ete., manufactures preparations, and dispenses
the remedies ordered by the physicians and surgeons.

The Matron, who aids the Resident Physician in the purchase
of household articles, supervises the housekeeping, cooking,
and cleaning, and especially the nursing and training of nurses.

Persons employed by (he Resident Physician.

A Clerk, to aid in book-keeping and correspondence.

An Apothecary’ s Assistant.

An HFngineer, in care of all apparatus.

Two Firemen.

A Slore-keeper, who regulates the kitchen, and receives and
gives out supplies of food.

A Kitchen Man.

Five Cooks.

Four Hitehen Maids.

A Head Laundress.

A Laundry Man.

Eight Lowndry Maids.

Four Howsemaids.

Two Parlor Maids.

Four Porters, one to serve also as coachman, one for Ouf-
Patient Department.

An Assistant Matron and Librarian.

Two Seamstresses.

Twenty Head Nurses.

Forty Assistant Nurses.

Twenty NVight Nurses.

Five male Ward Tenders.

The aid of patients who-are not physically disabled will be
necessary in the care of the wards; and the moral effect of this is
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good ; and it will be found that the payment of board propor-
tionate to their means, be the amount ever so small, will cause
patients to better appreciate their advantages.

The manner in which this organization is proposed to be
accommodated can be better considered in connection with the
drawings accompanying this paper.

EXPLANATION OF PLATES.
GENERAL PLAN.

Plate No. 1is a block plan, showing all the buildings proposed.
Two ideas have been adhered to in this general plan of the Hos-
pital :

First, that the wards should be all on the same floor, con-
nected by low corridors with the first story of the other buildings ;
so that passage from one part of the Hospital to another might
be nnobstructed by steps ; and no thresholds being used, trncks
with rubber tires to the wheels, before alluded to, might pass
everywhere without jolt or obstraetion.

Second, that every room occupied by patients shounld receive
direct sunlight during some part of the day.

The value of the convenience and cheerfulness thus secured
can hardly be over-estimated.

The administration building occupies the centre of the obvious
front,—the westerly end of the lot,—fifty feet from the street, o
position of average grade, as regards the rest of the lot, and suffi-
ciently accessible from all other parts of the Hospital. It is
joined by two cross-corridors to the main or connecting corridor,
twenty-five feet to the rear, on the east side of which are several
low buildings, appurtenant to administration. This central re-
gion would at first glance seem to be the proper place for the
source of steam-heat, and the kitchen and laundry ; but the low-
pressure boilers are to send steam to every part of the Hospital,
by pipes which rise to the ceiling of the corridors, and descend to
the various radiators, and the water resulting from the condensa-
tion of the steam is to constantly return to the boilers, by the
force of gravity, through pipes beneath the surface of the ground ;
therefore, the place for the boiler house is at or near the lowest
part of the lot, as near as may be to the main corridor, but also
accessible from the street, so that coal can easily be put in.
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- The position fulfilling these conditions is found at the southerly
part of the lot, and is convenient in every way. The kitchen and
laundry, whmh are to be supplied with steam from a boiler of

® higher pressure in the same room and under the same manage-
ment as the heating boilers, are placed as near the boiler house as
is practicable. These points being settled, the other buildings for
general use have been so placed as to have ready access to the main
corridor, and yet not to obfrude unpleasantly upon the wards.

The beds of the Hospital are distributed as follows :

In one private ward of 20 separaterooms............ 20 beds
In fourteen general wards containing 23 beds each.. 322
In four isolating wards of 16 separate rooms, with
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The general wards are alike, and would be assigned to such
various uses, at different times, as cirenmstances might reguire.
The four isolating wards are also alike. Ample means of classi-
fication of patiénts are thus afforded, and the details of their dis-
tribution would be determined by the proportion in which differ-
ent classes of patients would be found to present themselves.
The corridors are all to the north of the wards which they con-
nect, and therefore do not interfere with the sontherly exposure
of the buildings.

The private ward is placed at the north-westerly corner of the
lot, out of the thoroughfares of the Hospital, on a high level, ac-
cessible from the front street, but fifty feet from it, near the
house of the Resident Physician, with pleasant look-out from all
the patients’ rooms. It is reached by a corridor which leaves the
northerly end of the main corridor, running first north-west, then
north, to the entrance of the ward, From this corridor branch
off Zwo of the four cross-corridors which go to the other wards.
Of the other two, one leaves the main corridor at its middle, the
other at its southerly end.

As much distance is allowed between the wards as the size of
the lot permits, reserving a moderate space for garden and airing
ground at the easterly end. This distance between wards is
sixty feet from east to west; and from the southerly wall of
each ward to the cross-corridor of the row of wards to the south
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of it, seventy feet. The wards, in each row, are placed opposite
to the infersals in the next row, to facilitate the free circulation
of air around them. The corridors are not necessarily level, but
Sollow the slope of the ground, which is to be graded so that the
foundation of the isolating ward at the north-east corner of the
lot is a little higher than that of any other building. It follows
that the wards are vertically en echelon, and will the more
readily catch the prevailing winds, The isolating wards are
placed one at the easterly extremity of each cross-corridor, so as
to be the most out of the thoroughfares.

At the southerly end of the main corridor, a branch leads
south, past the ount-patient building to the operating theatre.
From the same point two branch corridors side by side, with a
thin partition between, with doors in it, lead to the corner of the
laundry.

Here the most northerly branch itself becomes double, the
north half being one of the cross-corridors leading to wards, while
the south half leads to the kitchen, passing the following
three rooms :

A goods-receiving room, ten feet by twenty-four, where bulky
articles are received, unpacked, examined, and repacked, or con-
veyed by trucks to any part of the Hospital. Attached to this
room is a lavatory, and a water-closet, for male employees,

A dust-room, ten feet square, containing receptacles for sweep-
ings, paper, and dry rubbish.

A garbage-room, ten feet square, with water-tight receptacles
for swill. The floor should be perfectly tight, and dished, with
a trapped drain and strainer, and supplied with a water-tap and
short hose ; and the receptacles should be thoroughly cleansed
after each emptying.

These three rooms open on the corridor, and also, by double
doors, on the kitchen yard, where the teams drive in. The aar-
bage-room also opens on the kitchen,

The most southerly branch corridor, at the corner of the laun-
dry, turns south and runs between a row of horse-sheds, and the
laundry, and rinsing-room, and beneath the seats of the autopsy
theatre, to the dead-house, 4

The horse-sheds, for the convenience of the visiting staff, open
on the corridor,

The laundry, about forty feet square, is fitted with soap-stone



f6 FOLSOM.—PLANS FOR THE

tubs, boilers, rotary washing-machines, and a centrifugal
wringer. It has a tight floor and drain. If communicates with
the ironing-room, twenty feet by forty ; which contains a mangle,
stoves for heating irons, and a steam-heated drying-closet. In
the corner is a water-closet, for female employees. Next this
room is the rinsing-room, twenty feet by forty, containing a large
number of ventilated boiling and washing tubs, and a drying-
closet ; where all specially foul linen, bandages, ete., are con-
veyed from the wards, at the dressing hour, placed at once in
water to soak, and thoroughly rinsed and deodorized before being
conveyed to the lanndry for final cleaning. ;

A steam engine will be required to carry the machinery.

Over these rooms and reached by stairs, is a bell-deck or roof
arranged to be walked on, surmounted by a roof of glass and iron,
supported by pillars and surrounded by a railing, but having no
sides to obstruet the free passage of air. Here the clothes are to
be dried in fair weather. A lift for raising them could be con-
nected with the steam-engine.

Twenty feet from the kitchen, and fifteen from the autopsy
building (from which it is separated by a covered way with gates
at each end), is a building eighty feet square, comprising a boiler
house, coal-shed, and wood-shed ; also a small stable, where are
kept a horse and ambulance, and a vehicle to send for the attend-
ing staff in case of emergency. The use of the telegraph from
various points in the city in connection with these vehicles will
need consideration. Over some part of this building is a loft,
where mattresses and pillows are aired after the departure of
patients, before being used again. There should be a sufficient
supply of these articles in the hospital to allow of their remain-
ing in the open air a weelk.

A bed-room with a bath and water-closet attached, for the engi-
neer, is also placed in the second story of this building,

The walls of all these buildings are recommended to be con-
structed of brick, with a closed air space, except in the corridors,
where a single eight-inch wall will be sufficient ; and painted out-
side to insure dryness. If stone trimmings are used, they
should project as little as possible from the surface, as any irreg-
ularity interrupts the free sweep of air, and gives opportunity
for dust to collect. Especially in those buildings occupied by
patients, relief to the eye should be attained by variation in color,
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rather than by projections or depressions in the walls, There is
obvious opportunity for architectural effect in the front build-
ings. The administration building will be likely to vary in
height in different parts. The private ward is in a commanding
position, and a tower or cupola on it would afford a magnificent
view. The out-patient and operating buildings are of sufficient
size and height to balance the front symmetrically.

The inside of the walls should either be plastered directly on
the brick work, and so prepared as to be hard, smooth, and im-
permeable lilke stone, so that they can be freely serubbed ; or, if
this is impracticable, very thin furring should be so attached as
to be easily removed and replaced ; and this renewal should be
made in the buildings occupied by patients at least as soon as the
plaster becomes cracked or marred. Where the plaster remains
smooth and sound, a thin coat of paint applied every year prob-
ably renders it perfectly healthful. However constructed, the
walls should have all corners and angles rounded to prevent aceun-
mulation of dust, and allow of ready cleansing. This is espe-
cially desirable at the junetion of the base-board and the floor,
where a broom is apt to leave more or less dust in spite of care.
(See figure on next page.) ;

All floors shonld be made of strips of hard wood, not over two
inches wide, tongned and grooved and blind nailed.

On the whole, the application of boiled linseed oil is believed
to be the best way of treating the floors,

The finish, especially in wards, is advised to be perfectly plain,
without mouldings ; and where projection is necessary, as in the
casing over a door or window, the upper surface should slope

towards the floor at an angle of forty-five degrees, to facilitate
cleansing.

GROUNDS AND PATHS.

Plate No. 27 shows on the block plan the course of the paths
about the grounds. A driveway, fifteen feet wide, surrounds the
whole, and from thislead off paths ten feet wide, which will allow
the passage of carts if necessary. A row of trees is placed along
tth- outer side of the driveway, and on the inner side wherever the
buildings are not so near as to be shaded by them. In planting
the double rows, the trees should be placed opposite, rather than
alternate, to insure the formation of a vista of gothic arches.
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The front or business entrance to the Hospital, to which all
patients should be directed, is opposite the southerly front door
of the administration building. Close to the gate is the lodge,
where the gate-porter lives night and day. He sees every one
who enters, inquires the errand of all newecomers, and directs
them accordingly. Applicants for admission and visitors to the
wards go to the door opposite the gate. Vehicles conveying
persons injured by accident, or cases of severe sickness, unable
to walk, are driven to the door at the southerly end of the
administration building. Out-patients are directed by the next
path to the south to the front door of the out-patient building.
Students pass by the path still further south to the entrance to
the operating theatre, which should be their regular place of as-
sembly, except when, under special instructions, they are to meet
the visiting staff at the wards, or the Pathologist at the antopsy
theatre. '
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A path leads around the southerly end of the administration
building directly to the middle of the short corridor which passes
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across to the main corridor. At this point a cut and arch-way,
with a catch-basin at the bottom, might be made, so that a cart
could pass beneath the corridor and reach the court-yard behind
the administration building, which is the only space about the
Hospital entirely enclosed by buildings.

At the northerly end of the administration building is the
private entrance, which serves for visitors to the Resident Phy-
gician’s family, and to the patients in private rooms. The grounds
about the private ward are made as attractive as possible, and in
the centre of the space to.the east of it is a fountain.

The rear entrance to the Hospital is close to the boiler house,
and is under the charge of the man on duty there, so far as
necessary. Teams bringing stores and ice, drive up to the east-
erly side of the kitchen building. Those bringing other goods,
and the scavenger-carts, pass south and west of the kitchen to the
goods-receiving room door, and to the dust and garbage rooms,
The driveways and the yard around the kitchen are macadamized.

The wood-shed is reached from the kitchen yard. Here waste
boxes, barrels, ete., are broken up to be utilized for fuel. Here
also broken furniture, and badly soiled bedding are placed while
waiting for repairs and cleansing. The roof of the covered way
between the coal-shed and autopsy building projects over the
northerly gates, to protect persons passing across from the
weather, so that, throngh the wood-shed and boiler-room, the
stable can be reached from the main buildings without exposure.

Teams bringing coal for the boilers turn to the left on entrance
at the gate, drive into the coal-shed by a southerly door upon a
bridge of plank supported by brick piers, from which the coal is
dumped on the floor below. They then leave the shed by a
westerly door, coming out through the covered way between the
shed and the dead-room. Undertakers pursue the same route,
pass the coal-shed, and back into the covered way through the
southerly gates, which are then closed. After the remains are
placed in the wagon or hearse, the gates are reopened and the
vehicle passes out ; in this way being entirely out of view of the
patients, on some of whom the associations connected with such
matters would have a depressing effect.

A driveway to the horse-sheds for the visiting staff, just to
the east of the operating theatre, can be reached by either the
frout or rear entrance. Coal for use in the wards is carried to a
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Cesspools, if réqnired in connection with the smaller drains,
would be placed near the paths, to facilitate the necessary annual
emptying process.

ADMINISTRATION BUILDING.

Plate No. 2 is a plan of the first story of the administration
building and its appurtenances,

The main building is 250 feet long and 50 feet wide, divided
longitudinally by a hall, 12 feet wide, intersected by three equi-
distant cross-entries. The central cross-entry, 12 feet wide, opens
on the front veranda, 100 feet long and 8 feet wide, by the front
door of the building; and at the opposite end of the entry, the
central rear door leads by a few steps to the courtyard behind
the building, and opposite to these, other steps lead to the centre
of the main or connecting corridor.

The northerly cross-entry, 10 feet wide, passes from a door in
front, seldom used, to a short cross-corridor of the same width,
leading to the northerly end of the main corridor.

The southerly cross-entry, also 10 feet wide, passes from the
principal business entrance, opposite the front gate, to a short
cross-corridor of the same width, leading to the main corridor,
which is also 10 feet wide. The corridors leading from this main
corridor to the wards are 7 feet wide. All the corridors are to
be very low studded ; allowing about 7 feet below the steam and
water-pipes, which are recommended to be wrapped in asbestos,
covered with canvas and painted, and hung along the corridor
ceiling, in plain view,

The northerly end of the building, beyond the cross-entry, is
appropriated to the Resident Physician and his family. It opens
on the cross-entry by two doors with a small lobby between, A
projection or ell at the north-east corner gives opportunity for a
south window. The sitnation of a kitchen (more for serving food
than for cooking) and a dining-room are indicated, but further
defails are left unsettled. If it were found that all the room in
the upper stories was not needed for the Resident Physieian, the
partition wall could be placed further to the north in those stories,
without departing from the idea of a dwelling for him, separate
from the Hospital, yet readily accessible, A speaking-tube at

the door on the cross-entry should communicate with his bed-
room.
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Opening on the northerly cross-entry are two closets, and a
lavatory and water-closet for the use of officers.

Between the northerly and central cross-entries is, in fronf,
the business office or counting-room of the Resident Physician,
about 22 by 19 feet, including a strong room for account-books,
records, and valnables.

Next is a room for meetings of the Board of Trustees, about 29
by 19 feet. On the other side of the main hall are a dining-room
for the officers of the Hospital, about 20 by 15 feet ; a sewing-
room and a matron’s office, each about 15 feet square.

- Between the central and southerly cross-entries is, in front,
a small parlor or reception-room, for general use, about 19 by 12
feet. Next is the office of the house officers, about 29 by 19 feet,
containing eight desks, and in the corner, not indicated on the
plan, a ventilated cupboard and sink for the examination of urine.
One window is arranged for the convenient nuse of the microscope.
A small medical library of books of reference shounld be placed
in this room, in the custody of some one house officer; and a
glazed case should be provided for certain surgical instruments
and apparatus liable to be needed suddenly. Next to this room
is the porter’s office, about 19 by 10 feet, where the head porter
remains by day, and where he sleeps by night. On the other
gide of the main hall, next to the central eross-enfry, is a library
room, about 15 feet square, containing entertaining books for
patients’ nse. A catalogue of the library should be Keptin each
ward, and there should be a stated time for the nurses to pro-
cure and change the books for the patients. In the corner of
this room, and also accessible from the central cross-entry, is a
water-closet for the use of the females employed in this part of
the institution. Next the library is the room, about 19 by 15
feet, appropriated to the visiting staff. Here consultations wonld
often be held. Adjoining is an examining-room, about 6 by 16
feet, and beyond it a lavatory and water-closet. Next to this,
and opening on the southerly cross-entry, is a lavatory, with a
hionsemaid’s closet, and two water-closets,—one to be kept locked
for the use of male employees, the other for the use of persons
from the waiting-rooms near by.

The portion of the bunilding south of the southerly cross-entry
contains in front a double waiting-room, about 36 by 19 feet,
for applicants for admission, and other persons calling on busi-
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ness. Beyond is the admitting office of the Resident Physician,
about 16 by 12 feet, and leading from it an examination-room,
“about 16 by 6 feet, which also gives access to the main hall, and
thence to the accident-room on the opposite side, about 15 by 20
feet ; where are several beds covered with rubber sheeting, for the
temporary reception and examination of *‘accidents™ and per-
sons too sick to sit up. Here are kept tourniquets and dressings,
for the prompt arrest of hemorrhage, and a tray containing ether
and restoratives. A sink and a bath-room are placed in the cor-
ner, the latter being only for exceptional use in emergencies, or
when patients are unable to go to the regular bath-house. Next
the accident-room is a waiting-room for visitors to patients,
about 15 by 82 feet. There should be a regular hour for the ad-
mission of these visitors, arranged so as not to interfere with the
visits of the physicians and surgeons,

In the rear of the main building, on the easterly side of the
main or connecting corridor, are three low, one-story buildings.
The most northerly of these, about 52 by 18 feet, is appropriated
to household supplies—bedding, crockery, utensils, ete.—which
are given out as needed, under the direction of the Matron, a
regular time being established for issuing, and the head nurses
of wards being made to account for all deficiencies in their sup-
plies of articles. It opens on the corridor by two doors, one of
which is double.

Immediately to the south of the most central cross-corridor is
the bath-house. The portion appropriated to females, about 19
feet square, opens on the cross-corridor. On the right of a cen-
tral entry are three ordinary bath-rooms, about 6 feet square.
On the left of the entry is a room 7 by 8 feet, for shampooing
and douche bathing. From this open two hot-air or vapor clos-
ets, of different temperatures, and a specially ventilated closet
for sulphur baths. The other half of this building, exactly sim-
ilar, is appropriated to males, and opens on the main corridor:
This building, as drawn, is of the smallest dimensions consistent
with usefulness. More space might well be allowed for it. Tt
should be under the charge of an assistant nurse, who should
keep both portions clean and in order, and who should be in-
-structed in rubbing and applying electricity to female patients,
~ward tenders doing the same for male patients.

Ten feet south of the bath-house, the interval being left for
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outlet behind the seat, leading to a chimney or to a flue in the
outer wall, opening beneath the eaves.

The second story, of which no drawing is presented, would be

appropriated to officers and female employees. Two of the cross-
entries, required in the first story, would serve no useful purpose
on this story, as sufficient light could be supplied by sashes over
the doors. The central one, to which the central stair-case leads,
might be retained. Narrow cross-entries might be desirable at
other points, to afford more private access to water-closets, ete.
'The two series of rooms, opening on the long entry, would be
 appropriated as follows :
For the assistant physician, a room with a bed-room and bath
radjoining. For the matron and the apothecary, the same. For
the eight house officers, four double bed-rooms, with a bath-room
cand lavatory between each two. A speaking-tube leading from
' the entry below to the bedside of each house officer, wounld en-
rable the night nurses to communicate with the particular officer
whose services might be required, without rousing ail.

The southerly portion of this story, separated from the rest by
ia partition across the hall, would give ample room for dormi-
| tories for the assistant nurses, with bath-rooms and water-closets,
rand one or more sitting-rooms. The assistant matron should
iroom among them, and maintain discipline without interfering
1with proper relaxation and cheerfulness.

A third story would probably be required only at the centre
cand at the ends of this building. Room should be reserved for
ta series of water-tanks, supplied from the street, connected with
reach other by pipes with valves so arranged that the supply of
tthe institution conld be taken from any one tank, or from all, at
wwill. They should have capacity for at least three days’ supply
ifor the whole Hospital ; or say 50,000 gallons,

The remaining portions of the third story wonld furnish rooms
ifor all female employees not provided for in the second story ;
iand there should be bath-rooms and water-closets for their use.

COMMON WARDS.

Plate No. 3 is the ground plan of a common ward.

The room for patients, about 56 by 43 feet, is calculated for 23
'beds. A central chimney-stack, 6 feet square, gives opportunity
for two large *“ Franklin stoves” or detached fireplaces, for soft
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from it arve 11 feet high. These rooms are as follows: The
nurses' room, where the head nurse sleeps at night, and where
any private examination of patients is made ; 17 by 9 feet, with
two closets, one large enough for trunks; heated by a stack of
steam-radiators beneath, with the arrangement shown in Plate
No. 15; with a ventilating flue in the wall, with an opening
near the floor, and an outlet beneath. the eaves.

Next this room is a small closet for brooms, dust-pans, ete.

Next is an entry, 3 feet wide, with shelves on one side, leading
to a linen room, about 11 by 8 feet, lined with shelves made of
narrow slats, for linen, pillows, ete., and with a set of tight
drawers to hold blankets. This room has a cold fresh air duect,
and an outlet beneath the eaves.

Next this is a closet about 8 by 4 feet, opéning on the corridor,
for patients’ clothing, provided with shelves and hooks, with a
cold fresh air duet, and an outlet beneath the eaves,

On the easterly side of the entry are three closets, respectively
for medicines and stimulants, dressings, and for patients’ hats
and outer clothing, the latter closet having a ventilator beneath
the eaves. The medicine closet is kept locked, under control of
the head nurse. The dressing closet is the receptacle of articles
of daily use, placed here to avoid having any cupboard, case, or
closet, in the main ward-room. A shelf at the top of the head of
each bedstead, and a drawer in the small wooden table beside
each patient, should be the only places where anything can be
“put away '’ in the ward-room, and these should be frequently

inspected by the nurses. A list of the contents of the medicine
and dressing closets, and of the furniture required for a general
“ward, is appended to this paper.

On the easterly side of the entry, next the corridor, is a scul-
‘lery, about 14 by 11 feet, containing on one side a dresser, where
- food is prepared and carved, and a sink and drain-board ; on the
+ other, a china-closet, and a small portable range, for preparing
s gruel and light diet, and keeping food warm.

The flue of this range is a cast-iron pipe, which oceupies the
(centre of a chimney two feet square, the outer space of which
' ventilates the water-closets and bath-room adjoining, and, by an
topening af the top of the room, the seunllery itself.

The three water-closets oceupy a space or room, entirely sur-
irounded by a wall of brick from the foundation, so as to make
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weather, this ceiling ventilation would be used only when, as at
the dressing hour in surgical wards, rapid change of air would be
desired ; the usnal and principal means of ventilation being the
central chimney.

The upward draught of the chimney is secured in weather cool
enough to call for any artificial heat, by the passage through it
of the two cast-iron flues of the Franklin stoves, shown in Plate
No. 6. These are intended to be used in preference to the
steam-heat, when both are not needed, as, for instance, on many
spring and antumn days. These fireplaces and iron flues are, of
course, themselves active ventilators by their own draughts. At
the bottom of the chimney is seen a basket-grate of iron, hung
in the middle of the main shaft. In weather so warm that arti
ficial heat is objectionable, but when' the air seems heavy and
stagnant, as in the * dog-days,” a coal-fire is to be made in this
grate through a door in the cellar, and, smouldering all day, it
will keep the air moving steadily up the shaft, while no heat
reaches the ward. The ashes which fall through the grate are
removed by another door below.

For this suggestion I have to thank my friend, Mr. A, C. Martin,
architect, of Boston, whose authority in the matters of ventila-
tion and heating is well recognized, and to whom I am indebted
for many hints and criticisms during the preparation of this
paper.

The ventilating ducts leading to the shaft are shown in Plates
Nos. 10 and 11. Arising by twelve vertical grated openings
in the side walls, these ducts descend to below the level of the
cellar floor, and directly seek the chimney, which they enter
above the floor by two openings on the east and west sides, 4 by
2} feet each. These openings are proportioned to the size of the
duct-f_;, which are each 1 by 2 feet. Near the ceiling are two
openings from the ward into the main shaft, controlled by valves
worked from below, for exceptional nse—like those leading to
the ridge space—when it is desired to rapidly evacuate the air at
the top of the ward,

The steam heating apparatns and ducts supplying fresh air to
the ward are shown in Plates Nos. 8and 9. To insure a rapid
supply of cold air, whichever way the wind blows, we have two
ducts to each stack, the one to windward being opened, and the
one to leeward closed by valves worked from above. The ducts,
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for one patient each. An entry, 7 feet wide, divides the building
longitudinally, and opens at the southerly end on a porch, from
which access may be had to the garden. At the northerly end
are double doors closed by springs. Opposite them is a bay-
window in the corridor ; and access to the garden is provided at
this point also, for general use. A cross-entry, 4 feet wide, at
the middle of the ward, opens on two verandas, about 34 by 8
feet, with sun-rooms or glazed porches at the centre of each.

The administration of the ward is provided for at the centre.
Two rooms, about 13 by 10 feet, with a closet in each, serve for
the nurse and male attendant, the latter of whom officiates also
in the adjacent common wards. Opening on the cross-entry by
two wide doors each are two closets, with cold air ducts and
ventilators beneath the eaves, for the trunks and elothing of
patients. Opening on the main entry are a medicine-closet and
a dressing-closet like those already deseribed, and behind them
a ventilated linen room about 10 by 8 feet. Next this is a room,
about 8 by 5 feet, for the use of the nurses, with a bath-tub and
water-closet, and in a small lobby a soapstone sink. Next
is the patients’ bath-room, about 8 by 7 feet, with a tub on
wheels, as described in the common ward. Access to this room
is through a lavatory about 8 by 5 feet, with a soapstone sink
and tin basins, and opposite it an unlocked closet for patients’
hats and ounter clothing.

Opposite this room is the stairway leading to the cellar; and
next this are the two water-closets—one usually devoted to bed-
pans—which are enclosed by a thick wall from the foundation,
asin the common ward building. The floors are tiled. Opposite
the water-closets is a sink for washing spit-cups and dressing-
basins, and beneath this a receptacle for moderately soiled linen.
The water-closets have a lobby, with a closet for brooms, ete., at
oneside. Thus there are two doors between the water-closets and
the entry. The next room is the scullery, about 13 by 10 feet,
arranged as in the common ward, the chimney to ventilate the
water-closets.

The patients’ rooms are each 13 by 8 feet, with an open fire-
place, 2 feet wide, in the corner of each, next the door, and a
window opposite, 3 feet wide, like those in the common ward.

Plates Nos. 13 and 14 are the east elevation, and the cross-
section of the isolating ward. The longitudinal entry is 24 feet
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high, and has a separate monitor roof, with windows beneath the
projecting eaves, which gives ridge ventilation for the whole
building, when the rooms are suffered to communicate with the
entry. A narrow gable at each end gives opportunity for a large
arched window over each door. The rooms are 13% feet high at
the walls, and 144 at the centre. Over the doors are windows
opening to the height of the ceiling. When these windows
and the doors are opened, the circnlation of air is free through-
out the building, and the rooms ventilate into the entry; but
each room is arranged to be heated and ventilated as a unit
when occupied by a ease requiring more complete isolation, in
which event the door and window would remain closed. The
fireplace in each patient’s room, arranged to burn soft coal,
has a cast-iron pipe for a flue. The space in the chimney,
aronnd the iron pipe, closes in at the level of the ceiling, and
fresh air being supplied to it by a duct in the cellar, a register,
shown in the cross-section, gives passage to the air, moderately
heated by contact with the iron pipe, into the rcom. An air-
supply is thus provided for in such weather as does not necessi-
tate the use of steam ; and even in summer a very small fire
can be made, for ventilating purposes, radiation being pre-
vented by an iron sereen. A duet leading from an opening in
the middle of each eceiling, eontrolled by a valve, opens into the
space in the chimney around the iron pipe, above the level of the
ceiling, which is thus utilized for ventilating.

The linen-room is not warmed, but has a cold air supply duct,
and a ventilator beneath the eaves. Every other room in the
ward is supplied with fresh, warm air, in weather requiring the
use of steam-heat, by a register opening beneath the window, the
supply being regulated by the contrivance now to be deseribed.

Plate No. 15 shows a contrivance for regulating the tempera-
ture of the air admitted to the rooms of the isolating ward, or for
any room having an independent stack of radiators beneath.

The radiators are hung from the floor-timbers by iron rods,
and are enclosed in a wooden box lined with tinned sheet-iron,
with a door at the gide for the removal of dust.

The air is admitted through the top half of the cellar window,
which is hung on hinges at the top, and opens outward, and the
amount of air admitted is regulated by a crank in the room
above, which connects by a rod, with a quarter cirele attached to
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the window-sash. The movement of the crank opens and closes
the window ; but, opening to the full extent represented by
dotted lines in the plate, would be desirable at all times un-
less during a very high wind.

The direction of the air thus admitted is determined by a valve
made of a strip of board, snspended by hinges from below the
front of the radiators, the position of which is regulated by a rod
connected with a second erank in the room above. The stability
of the crank in the position given it by the hand of the attend-
ant, is insured by a set-screw, with a bit of rubber or leather be-
neath the tip.

When the valve is in the horizontal position, all the air is di-
rected to the radiators, and is fully heated by rising through the
staclk, after which it passes up throngh the space in the wall,
beneath the window, shown also in Plate No. 14, to the wverti-
cal register just under the window-seat. When the valve is
placed in the vertical position, indicated by dotted lines in the
plate, all the air is directed upward away from the radiators:
but is tempered by mingling somewhat with the air cireulating
in the space over the radiators, and then reaches the room by the
register above. When the valve is placed in an intermediate
position, the air-current is divided, part of it only is heated by
passing through the radiators, and this then mingles with the as-
cending cold portion before it reaches the register and enters the
TOOM.

It is apparent that the temperature of the room can thus be
regulated to suit varying conditions, without interfering with the
fresh air supply, and without modifying the access of steam to
the radiators. If the room gets too warm, the nurse, instead of
closing the register, and so shutting off the oxygen, simply turns
the crank a little upward. TIf the thermometer, which hangs near
the door, falls below the standard directed by the attending
officer, the crank is turned downward. If a sudden general
atmospheric change has taken place, and the temperature still
falls, the supply of air may need to be temporarily diminished,
till the engineer, who watches the thermometer ont of doors as
well as his gauges, has time to restore the suddenly fallen steam
pressure,

The proper use of the contrivances described requires intelli-
gence and faithfulness on the part of (he attendant, but %o more
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‘nse conld be placed here to advantage. Above this is a tower or

reupola, carried to as great height as taste will allow, and com-

rmanding not only a view of the whole Hospital, but a magnificent
prospect all around.

The advisability of having a water-closet and bath-room
‘attached to each private room has been considered; and it
rwould add much to the convenience and elegance of the ward.
| But comfort does not require it, as movable bath-tubs and com-
imodes can be supplied for such as need them. It would seem
(desirable to avoid, in rooms which are intended to offer absolutely
170 drawback to recovery, the possible source of impure air which
| the opening of a soil-pipe or drain-pipe affords. For this reason
ino set basins have been placed in the rooms. The furniture is
ito be of hard wood, finished with as few irregularities of surface
tas possible. Instead of carpets, rugs are to be used. The only
| piece of stuffed furniture to be allowed is a lounge, with a linen
| cover which can be readily removed and washed. On the depart-
iure of a patient, the room is to be closed from the entry, and
cswept, aired and dusted ; the rugs to be shaken and sunned ;
rand the windows left open for some days, unless the weather is
sstormy.

Double doors at the south and west ends of the building give
paccess to a veranda, 8 feet wide, which surrounds the building,
fexcepting on the north side. The narrow cross-entry also opens
fon it. Steps lead to the grounds at the south and west ends, and
I:Efrc-m the corridor at the north-west corner. The south door is

the entrance for visitors. Sun-rooms or glazed porches might be
constructed at both the double doors if desired.

The cellar is devoted to the heating apparatus, ete., with coal-
|'bins at the north-easterly corner.

EKITCHEN.

Plate No. 17 represents the kitchen, about 50 feet square,
‘including the store-room, about 26 by 22 feet. A wide door leads
from the corridor to the kitchen proper. Against the walls are
_-s]n?h_'e? and dressers as needed. There are three sinks with tables
adjoining—the largest of which is for the preparation of vegeta-
bles, and is therefore near the kettles. The brick oven, about 14
'by 12 feet, is in the corner. It is heated by a small hard coal fire
\in the front corner, the fuel being put in at the front door, and
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second story, one for the nurses and one for the other employees.
The food is raised by dumb-waiters, not shown in the drawing.
The ventilation of the kitchen would be partly into the chim-
ney, by means of a hood over the range and boiler, and over
the kettles and elsewhere by means of large ducts passing up
through the rooms above, terminating in Emerson’s ventilators

above the roof.

OPERATING THEATRE AND OUT-PATIENT BUILDING.

Plate No. 18 is a plan of the operating theatre and the out-
patient building. It is desirable that one should be accessible
from the other, and yet that patients brought from the wards for
operation should not be under the observation of the out-patients.
The doorways opening from the out-patients’ room on the corri-
dor should therefore have two sets of spring doors, and there
should be a general understanding that out-patients should not
be sent through the corridor during operations.

The ount-patient building is about 75 by 50 feet. The main
room, about 50 by 40 feet, is provided with seats for about 200,
so as to avoid the crowding which produces unsavory results in
most such places. The front door, at the west side of the build-
ing, is provided with a porch, where wet umbrellas may be left,
and where an attendant meets the patients and directs them to
the part of the room appropriated to the particular ailment of
each. Here they sit, facing the doors of the rooms of the phy-
sicians and surgeons, until summoned to go in, by the passing
out of the preceding patient, and by a signal at the side of the
door, on a level with the eye, which displays the words, ** Come
in,”” when the medical officer presses a handle on his desk. This
device is suggested to avoid the confusion of bells sounding from
the different rooms. Af the east side of the room are two water-
closets, for males and females, with a sink in the lobby of each.
These are ventilated into the flues shown next to them, the
draughts of which are reinforced by their relation to the fire-
place. This fireplace, made of iron castings, is the principal
means of heating the main room, and has a large cold air duct
leading to the space around it, from which registers eight feet
from the floor open into the room. Above the level of the regis-
ters, the water-closet flues come into relation with the cast-iron
pipe which forms the smoke-flue above. This fireplace does not






Hﬂrﬁf ;!‘If'." Ln

=

Woad

Coad |

No.2I
Longitudinal Section of AUTOPSY BUILDING.

Lead .F@hrwr.';

sy el Mgz Feeie.
- '!;I}. T

53
Fathologest

DR.FOLSOMS rsy_t;szsﬂmm‘s.
JOHNS HOPKINS HOSPITAL

:-.1-an.:=
= ~L

Autopsy Thealre

ey

3|

Covered Wer

ot Table |

I Mo 20

PLAN OF AUTOPSY BUILDING
AND DEAD-HOUSF.
Scale Yig Inch =1 Ft ‘







JOHNS HOPKINS HOSPITAL. 95

female recovering-room, about 28 and 18 by 12 feet, ‘wlmru
patients are put to bed temporarily, after operations, while re-
covering from ether. Theentry behind is divided by glass doors,
and the doors of the rooms have glass panels, so that light may
be supplied, while sound is obstrueted. A sink in the corner of
the entry serves for both recovering-rooms. South of the entry
behind arve large closets with sloping ceilings for storing surgical
apparatus, ete.

Plate No. 19 is an elevation of the operating theatre. It
shows the method of lighting, by central sky-lights above ; and
a large north window above the seats. There will be no glare of
direet sunlight from this window, and, as it is the nearest source
of light, operators will not be likely to intercept the view of the
audience by standing before the patient. More distant ground
glass windows on the east and west sides will add to the general
lightness of the room.

The theatre is heated by steam radiators beneath, the vertical
registers being in the wall of the operating-room, under the seats,
one on each side, abont 7 feet from the semi-circle. It is venti-
lated by a chimney, 5 by 2 feet, in the middle of the south wall,
containing a basket grate, in which a fire is made at the moment
the room is to be used. The duct leading to this chimney has
a narrow opening at the floor around the semi-circle, where the
chairs of the surgeons are placed, and also beneath the first and
second rows of fixed seats, and from the two water-closets at the
sides of the building.

ATUTOPSEY BUILDING.

Plates Nos. 20 and 21 are the plan and longitudinal section
of the autopsy building and dead-house. The whole building is
about 52 by 42 feef, and the auditorium is about 42 by 381 feet.
The access to the autopsy-room is by an entry, opening from the
corridor, leading beneath the seats to the stairs by which the
seats are gained. At the foot of the stairs is the door for the
pathologist, leading through a lobby which serves for a clothes
closet, to the space where the antopsy is performed. Beyond
this is a room for more detailed pathological investigation, with
a sink and table; and from this stairs lead to a room above,
about 42 by 21 feet, for the preservation of specimens. The two
dead-rooms, measuring together about 29 by 21 feet, are reached













‘TAL,

?AAUTDFET TABLE .

— e e e —— i e o o

d m:,rrrr

i s

Ig

L
et
o
<
T
-
ok
A=)
o -
Z 3
<
Lo
=
Lt
-

BY H.J.BIGELOW.







Scale1*: Inch 1 Ft.

@,
MNo.25. m
ELE‘JATIDH. E
|'.'.
i) ]
]
o
::
oo
N
=
(]
)]
|
=]
e
11
o
2 No.26.
SECTION.

JOHNS HOPKINS HOSPITAL



















JOHNS HOPKINS HOSPITAL. o7

¢ Distance from head of table to grating, 2 feet.
ke

L ke o sioot; 2 % 5 inches.
“ Height of table,................ Fosea St i
“Depth of dish fromends,............. 2L &
Ve e TR B H i e e el 5 [ L
¢ Inside diameter of eylindrical leg,.... 1 foot 4% *¢
¢t Diameter of air-tube,.......... LT SIS

“ At therear of the theatre a soapstone sink with a steep incline
“and draining slab at the end, provided with hot and cold water,
““is enveloped by a glass hood, or chamber of glazed sashes, like
“thatin a chemical laboratory. Ventilation is secured by a large
“exhausting duet, with an enforced dranght.

“With these appliances, an autopsy is almost, if not quite,
“odorless.”

A refrigerator for the temporary preservation of specimens is
also seen at the rear of the theatre.

The floors of the antopsy and dead-rooms are water-tight, and
arranged to be washed with hose.

Plates Nos. 24, 25, and 26 give respectively a view of the
open top ; of the front when closed ; and a vertical section, of
the top arrangements proposed for all water-closets, as a substi-
tute for *leading’ them in the ordinary way. Urinals, as here-
tofore construected, cannot be Kept free. from odor, and are not
as well adapted for hospital use as a water-closet with the seat
raised. Every water-closet requires daily washing with soap,
and sometimes with sand, to keep it clean.

In the pattern proposed, the top of the poreelain bowl, instead
of being round or oval, is a square shallow tray or sink, the
edges thickened for strength, but rising only half an inech all
around. The usunal oval opening of the bowl is in the middle of
this slightly shelving sink, and the verge of the opening is per-
fectly smooth. The fan-jet of water is in its usual place in the
bowl, which is of the usual shape and construction below, to
secure the playing of the fan-jet around the cirenmference.

The front edge of the square sink comes forward flush with the
face of the wood-work.

The seat, hinged at the back, is raised when the water-closet is
used as a urinal or slop-sink, or while washing bed-pans ; and,
though there is no play of water over the square part of the sink,
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porous, and prevent the acenmulation of any water, either on
the surface or in the soil.

The sewers should be ample in size, simple in structure, and
capable of easy examination and repair ; and they should be con-
structed upon the most approved and efficient plan.

The question of the drainage and sewerage appertains to
Engineering Science.

Two main sewers should run across the Hospital grounds, one
in the front, and the other in the rear of the buildings ; and all
minor sewers should discharge into them. The large sewers
should be not less than four feet in diameter, and the smaller
sewers not less than two feet in diameter.

The sewers shonld be properly ventilated.

No sewer should run under any ward or Hospital building.

The water used in the Hospital bath-rooms, kitchen, steam-
laundry, dispensatory, laboratory, ete., should be used to cleanse
out the privy vaunlts, flowing into and through them, and empty-
ing into the main sewers,

As water is the best disinfectant, and the best means of re-
moving fillh and novious gases from the sewers, the supply
should be large and practically wnlimited.

The free flow of the fecal matters in the sewers may also be
promoted by a syslem of founfains, located at stated intervals
in the Hospital grounds, the waste water from which should
flow continuously and at stated intervals into the sewers. The
fountains, whilst thus adding to the beauty and attractions of
the grounds, and to the comfort of the patients, may be made
of the greatest practical benefit in flushing out and cleansing the
sewers,

WATER.

The supply of water is of the greatest moment. The Hospital
grounds, buildings, and wards should be furnished with ample
supplies of pure potable water, and the pipes should be con-
structed of such materials as to preclude the contamination of
the water by lead, or any other deleterions agent,

_Each ward and building should have its own system of water
pipes.

The main administrative building may be so constructed as
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when necessary. The area of the tube should be not less than 72
square inches to each bed ; and the area of the openings in the
box at least four times larger. The fresh air, warmed to any
degree, and moistened, if necessary, by placing wef cloths in the
box, or medicated by placing chlorine, iodine, or other sub-
stances, will then pass under each bed, and ventilate the space,
so often left unaired ; and then ascending round the sides of the
bed, will at once dilute and carry up the products of respiration
and transpiration to the ceiling. It would be possible to arrange
the hot-water pipes, so as to cut off all or some of the pipes
under a particnlar bed from the hot-water current, if desirable,
and so to give a fever patient air of any temperature, from cold
to hot, desired by the physician. In the low and exhansted
stages of fever, warm air is often desirable. By this simple plan,
the physician conld deal effectunally with the atmosphere ronnd
his patients, as to warmth, dryness, humidity, and medication :
and at the same time the open fire chimney and open doors and
windows are preserved. For the exit of the foul air, channels in
the ridge should be provided, warmed with gas if possible.

7th. In order to preserve the purity of the air, by immediately
diluting and rapidly carrying away the morbid substances evolved
from the bodies and excretions of the sick, it must be continually
changing: for persons in health, at least 2,000 cubic feet per
head must be supplied per hour ; and for sick persons, not less
than from 4,000 to 5,000 cubic feet per hour. At the same time,
the movement of the air should be as far as possible impercepti-
ble, in order to avoid the sensation of draught or chill. The rate
at which the movement becomes imperceptible, varies with the
temperature of the air, a very considerable velocity being not
perceived at high temperatures,

8th. Every ward shonld be amply supplied with hot and cold
water ; and baths, both simple and medicated, should be attached
to each ward.

The supply of water for all purposes should be at least 65 eal-
lons per head daily ; to be expended, if necessary, daily as fol-
lows: for cooking, including cleansing of kitchen, 5 gallons; for
baths and personal washing, etc., 25 gallons ; for laundry wash-
ing, 10 gallons ; for washing and cleansing hospital and utensils,
10 gallons ; for water closets, 15 gallons per head daily.

9th. The wards should be erected upon arches, so as to allow
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of free ventilation of the lower floor. The lower corridor, upon
which the wards are erected, may be used as a general highway,
with a central tramway or railroad, for the conveyance of the
food, medicines, patients, clothing and dead.

~ 10th. Each ward should be connected with the lower arched

corridor by means of lifts and stairways, go as to permit of the

ready distribution of patients, medicines, food, ete. By this
means, all unnecessary noise and bustle about the wards will
be avoided, and the service rendered by the nurses and attend-
ants will be more efficient. The patients of each ward will
thus also have free and ready access to the Hospital grounds.
Open-air exercise is an important mode of medical treatment,
and open verandahs, on the sunny sides of wards, and also gar-
dens and quiet walks, will conduce to the comfort and health of
the patients.

11th. The wards should not be construeted too large nor too
small. Only two rows of beds should be permitted ; they shounld
be arranged so as to allow the attendants a general view of each
patient ; every contrivance, as lifts, shafts, tramways, and speak-
ing tubes, to save labor, should be employed, in order that the
time of the attendants should be expended as far as possible in
nursing, and not in other duties. :

12th. The water-closets should be arranged in nearly detached,
well-ventilated lobbies, at one end of the ward, and separated
from it by a thorough cross ventilation.

No urine or other exeretion should be retained in vessels, bub
should immediately be discharged by the urinal.
- All exereta should be removed by water ; and the water-closets
should have continuous and unlimited supplies.

I have drawn up the following plan, based upon the preced-
ing prineiples, for a permanent hospital, capable of accommo-
dating 800 patients,

- HEAT, REGULATION OF THE TEMPERATURE OF THE WARDS,

The arrangements for heating the Hospital should be ample to
meet all sudden changes of temperature, and also to maintain
the degree of heat and moisture, best adapted to the proper treat-
ment of certain diseases.

The temperature of hospitals should be regulated in accord-
ance with that of the climate in which they are situated, and the
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class of patients by which its wards are supplied. Patients
depressed by poverty and privation should manifestly be freated
in a different manner from well-nourished and vigorous men in
the prime of life and within the military age.

During a period of eight years, 1817-1824, the mean monthly
temperatures of Baltimore were as follows : Janunary, 30.9° Fahr. ;
February, 33.0° ; March, 39.2° ; April, 52.1° ; May, 60.6°; June,
70.9°; July, 75.2°; August, 74.7°; Saptember, 66.6° ; October,
54.9° : November, 44.3° ; December, 34.4°. Mean temperature
for spring, 50.6° ; summer, 73.6° ; autumn, 55.3° ; winter, 32.8"
Mean for the year, 53.1°.

The following table (see p. 120) furnishes the monthly
extremes of temperature in Baltimore during a series of years
1841-1852.

Of all exciting canses of disease, there are none more common
than extremes or sudden transitions of temperature. It is evi-
dent from the preceding record of the changes of temperature in
Baltimore during a series of years, that buildings designed in
this city for the efficient treatment of the sick should be so con-
structed as to shield the inmates effectually from the extreme
cold, and the sndden changes of the months of December, Jan-
nary, February and March, and the elevated temperature of
June, July, August and September.

It is probable that external cold excites internal disease by
deranging the circulation and condition of the blood, particularly
in the capillaries.

Cold checks the perspiration, contracts and obstructs the
vessels of the skin, and thus throws more blood inwardly, so that
internal congestions are produced, which impair the functions of
the affected organs, especially if they are such as are concerned
in excretion: and in other ways lays the foundation of disease,
Tt is well known that this intropulsive effect of cold takes place
more rapidly and in a more injurious degree when the capillary
circulation is weak and slugeish, whilst on the other hand the
injurious effect of cold is lessened or prevented by a vigorous
state of the capillary circulation and healthy condition of the
blood. It is evidenf, therefore, that the poorer classes are
peculiarly liable to the injurious effects of cold, and require in
sickness a higher and more uniform degree of heat, than strong,
well-fed individnals,

However, huts and wooden buildings may have served a use-
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ful purpose during periods of excitement and war, in the treat-
ment of the sick of armies, who as a general rule have been well
nourished, well clad, and in the vigor of manhood and in robust
health, at the time of the attack of disease, and the superna-
tion of wounds, they are not adapted to the treatment of the
destitute sick of large cities.

One of the first requisites in the treatment of the sick poor, in
permanent hospitals, is the power of controlling the temperature
of the wards and maintaining a uniform and sufficiently warm
temperature during the severe cold of winter and spring.

The temperature of each ward may be regulated to a certain
extent by open fire-places, and by this means also efficient ven-
tilation is promoted ; but the temperature ean only be regnlated
with efliciency by a central heating apparatus, attached to each
Hospital Pavilion, or located so as to supply the entire Hospital.

The degree of warmth should vary in accordance with the
age and condition afid the class of diseases treated in the differ-
ent wards.

It is well established, that the lowering of the external tem-
perature, especially when rapid, acts injurionsly upon the very
young and old ; and that both infants and old persons require
much artificial warmth, in addition to warm clothing and nutri-
tious food. On the other hand, the degree of temperature of the
house does not appear to be so material to well-fed and well-
clothed men in a state of health.

While for new-born children and old people a temperature
of from 65° to 75° F. may be necessary : on the other hand, for
well-fed and well-clothed adults, any temperature over 48° up to
60" may be comfortable,

For sick persons, it appears to be generally held, that the air
of the sick-room or hospital should be about 60° Fahr. ; but no
arbitrary rule of this character should be enforced in the con-
duct of a large hospital, in which a vast number of different
diseases 1n different stages are received. One advantage of
gathering certain diseases in certain specific wards, is that we are
thereby enabled to regulate with greater accuracy the tempera-
ture in accordance with the nature of the diseased states.

Much has yet to be accomplished in the investigation of the

influence of the external temperature on the progress and results
of disease,
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should be made equal to the width of the back. The sides and
back should be made of non-conducting material ; the chimney
throat should be constructed so as to lessen the draught, and
ensure more complete combustion. The grate should be brought
as far forward as possible, but still under the throat.

Of the varions means of heating, water appears to be the best,
as it is more under control ; and in the low-pressure system, in
which the water is not heated above 200° F., and in which there
is a central boiler, from which the water circulates through the
pipes and returns again, outlets being provided at the highest
points for the exit of the air, the danger of explosion is avoided,
and the snpply of heat is much more regular.

Steam furnishes an equally efficient supply of heat, but it is
more expensive, less under control, subject to greater variations,
and when water at high temperatures, ranging from 250° to 310°
1., is employed, the pipes are subjected to great pressure, and
destructive explosions may oceur.

If the low-pressure system is employed, with water at 200°
Fahr., the relation of the tubing to the capacity of the ward
should be carefully caleulated.

According to Hood, if the pipes be four inches in diameter,
and the water be at 200°, then divide the cubic contents of the
room by 200, and the guotient will be the number of feet of
pipe, in length, to keep the room at 55° F., when the external
air is 32° I\

The plan proposed by Desaguliers, one hundred and forty
years ago, may be applied fo the open fire-places in each ward ;
viz., to have an air chamber round the back and sides of the ra-
diating grate, and to pass the external air through it into the
room, thus securing the passage of a considerable quantity of
gently warmed air into the ward, and effecting a great economy
of heat.

The Meissner stove of Germany acts upon this principle, but

it is without the open, cheerful fire, and on this account is inferior
to the open grates.

TISINFECTION.

: If the floors, sic'_ies, roof and walls of the wards be construected
in fhe manner which we have advoeated, and covered with glazed
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wood tar gives out creosote, and coal tar gives ont mrhqlic acid
and cresylic acid. These substances differ in composition, but
their actions are very similar,

Carbolic acid has acid properties, but its composition is anal-
ogous to that of the alcohols. A saturated solution destroys
plants rapidly ; coagnlates blood ; is hurtful if allowed to touch
the eyes; leeches and fishes die in it without convulsions ;
animals dry up without decomposing ; weak solutions of gela-
tine are not made turbid by it, but strong are; albumen it
coagulates to a mass, soluble in exeess of albumen.

According to Mr. Crookes, it does not affect the oxidation or
action of inorganic substances ; meat steeped in a one per cent.
solution of carbolic acid and then dried, preserved a fresh odor.
Similar results were obtained with skin, gut, size, glue and albu-
men ; a few drops added to half a pint of fermented sugar and
yeast stopped the action ; the solution of one per cent. stopped
the activity of yeast, but produced no change in its appearance ;
caterpillars, gnats, cheese mites, fish and infusoria were de-
stroyed.

There is neither life nor decay without motion. Tar acids
arrest that motion which takes place in decay; they therefore
antisept, and are antiseptic; as soon as the decay ceases, the
putrid gases cease to rise, and they are therefore disinfectant.

Pettenkofer finds that although carbolic acid arrests fermenta-
_ tion, the ferment preserves its power, and acts when the carbolie
acid is gone ; if this be true, the disinfectant must be used con-
tinuosly, and the impure matter must be cleared away continu-
ously.

It is difficult to nse enongh of any disinfectant to destroy
organic poisous, when human life must be preserved ; but the
tar acids render fermenting matter inert, and this is the great
object to be first attained in hospitals.

Creosote is found in the products of distillation of wood, and
of benzoine resin used in fumigation ; and the tar-barrels burnt
in the time of epidemics, from the earliest date, give out this
body, and would give out more, if the flames were suppressed,
and distillation only allowed, as in the method proposed for the
famigation of the hospital wards with tar smoke.

Gmelin says that water, impl‘ﬂgnated with 1 part of creosote in
10,000, smells of smoke. Its most wonderful property is its pre-
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The water-closets and urinals should be cleansed at least once
a day, with a solution of sulphate of iron and carbolic aeid, and
when such a disease as cholera is prevailing, the mixture of car-
bolic acid and sulphate of iron should be freely used, and all
the dejections from the bowels should be received into vessel:
containing sufficient quantities of the solution.

When a cheap process for the manufacture of the peroxide
of hydrogen has been devised, it will without doubt prove to be
one of the most valuable, pleasant and innocuous disinfectants.

When the peroxide of hydrogen, which resembles water, i8
poured on the filthiest substance, the smell of putrefaction ceases,
and in many cases is replaced by a fragrant perfume g it has
given up its oxygen, and only pure water remains.

If water could be compelled to take up 100 volumes of oxygen
in combination, it is probable that no impurity could resist it;
but the great objection to the peroxide of hydrogen for hospital
use is its cost.

It is well known that Aér is one of the greatest disinfectants ;
but it should be remembered that mere filling of a room with
fresh air is not sufficient to render it pure: it seems necessary
that air should be filled and refilled repeatedly. This is ex-
plained upon the supposition that a very small portion of the
oxygen of the atmosphere is in that active state which favors the
destrnetion of the organic matters adhering to the walls and
furniture. When, therefore, wards are periodically evacuated,
all the windows and doors should be left open and a sufficient
time should be allowed for the frequent and complete renewal
of the air of the ward.

Water, next to air, is the greatest disinfectant, and the sup-
plies for cleaning and cleansing the Hospital, the patients, the
clothing and the water-closets should be unlimited.

In disinfecting the water-closets and urinals, one pound of
sulphate of iron, dissolved in half a gallon of the solution of
crude carbolic acid, as it is most generally obtained from the
gas-works, should be employed daily in each ward.,

DISTRIBUTION OF PATIENTS AND CLASSIFICATION OF DISEASES
AND ACCIDENTS.

In ' the_ Plan of Hospital Construction which we propose,
the Surgical Wards should occupy the central portions of the
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try and of different countries and climates; and the most in-
structive sanitary statistics would be those which relate to the
whole of the inhabited portions of the globe.

“ For the registration of such statistical facts, it is clearly
requisite that there should be a uniform nomenclature of diseases
coextensive with the area of investigation, and taking the
largest area, the universal globe, the nomenclature would need
to be one that can be understood and used by the educated
people of all nations.

“ Among the great ends of such a uniform nomenclature must
be reckoned that of fixing definitely, for all places, the things
about which medical observation is exercised, and of forming a
steady basis upon which medical experience may be safely
built.

“ Another main use of the statistical registration of diseases,
on a wide scale, is that it must tend to throw light upon the
causes of disease, many of which causes, when duly recognized,
may be capable of prevention, removal, or diminution.

“When a general and uniform nomenclature of diseases has
once been carefully framed, when we are sure that medical
observation is occupying itself everywhere with the self-same
diseases, the value of statistical tables becomes very high, as re-
presenting the course of events in disease under various eireum-
stances of time, place, season, climate, manners and customs,
age, sex, race, and treatment. . . .

““ The Committee appointed by the Royal College of Physicians
of London have prepared a nomenclature, suitable to England
and to all countries where the English language is in common use,
For each name they have supplied the corresponding Latin term,
which is the language of ancient science, and probably the fittest
language for a nomenclature common to all the world ; and also
the equivalent term in the three modern languages which are
the richest in medical learning and literature—the French, the
German and the Italian languages; and in this way they hope
to have laid the foundation for a nomenclature of diseases in any
langnage extant on the earth." \

In America this nomenclature was adopted in the classifica-
tion of diseases ; in the statistics of mortality of the ninth census
of the United States; it has been practically adopted by the
Medical Department of the United States Army, and it has been
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of Trustees. He must reside permanently in the central execu-
tive building, and act upon all emergenecies requiring medical or
surgical aid, in the absence of the Visiting Physicians and Sur-
geons. Together with the Assistant Resident Surgeon, he shall
have charge of the pay wards, and be responsible for their proper
conduet,

When a consultation is deemed necessary in any medical or
surgical case, the Resident Surgeon shall constitute one of the
Consulting Physicians or Surgeons.

The general management of the Dispensatory, both Hospital
and “ Out-door,” and of the Resident Students, Nurses, and
employés, shall devolve upon the Resident Surgeon.

The Resident Students and Nurses shall report dirvectly to the
~ Resident Surgeon, and receive their instructions from him.

All cases of difference between the Resident Students shall be
referred to the Resident Surgeon, and his deecision shall be sub-
jeet only to the approval of the President.

The Resident Surgeon shall make monthly and annual reports
to the President and Board of Trustees, which shall include the
reports of the Assistant Surgeon and Visiting Physicians and
Surgeons, and embrace the medical and surgical statistics of
each ward, and all matters relating to the hygiene, and medical
and surgical history of the Hospital.

ASSISTANT RESIDENT SURGEON.

The Assistant Resident Surgeon shall aid the Resident Sar-
geon in the discharge of his official duties, and shall perform
such labors as may be assigned to him in the general medical
and surgical management of the Hospital.

In the absence of the Resident Surgeon, the Assistant Surgeon
shall be clothed with his authority and act in his place.

He shall reside permanently in the central executive building,
and be ready to meet every emergency which may arise amongst
the medical and surgical patients.

It shall be the duty of the Assistant Resident Surgeon to
inspect each ward at least once a day, and report their condition
to the Resident Surgeon, whose inspections shall be at such times
as may be necessary to the proper regulation of the Hospital.
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In the temporary absence of any Visiting Physician or Surgeon
the Resident Surgeon and Assistant Surgeon shall provide for
the medical attendance of the patients.

The President and Board of Trustees shall elect to the offices
of Resident Surgeon and Assistant Surgeon men eminent for
both surgical and medical attainments and administrative
ability.

The successful condnet of the Hospital will depend fo a large
extent upon the administrative ability of the Resident Surgeon.

As the Resident Surgeon and Assistant Surgeon should be
required to reside permanently in the Hospital, and to be ready
to meet all emergencies, by day or by night, with the assistance
of the Resident Students, these officers should be either un-
married, or if married, without the encumbrance of a family of
young children.

RESIDENT STUDENTS.

Not less than fourteen Resident Students shall be appointed
by the Board of Trustees, to serve for a period of not less than
fwo years.

The applicant for the position of Resident Hospital Student
must be twenty-one years of age, and must have attended fwo
Jull courses of medical lectures in a * first-class,”’ reputable,
recognized, regular Medical College or University.

The position of Resident Hospital Student shall not be con-
fined to the natives of Maryland, but shall be open alike to all
the States and Territories of the Union, and the appointments
shall depend solely upon medical and surgical acquirements and
moral worth.

The applicants for the position of Resident Hospital Student
shall be subjected to a rigid written examination, embracing
Chemistry, Pharmacy, Materia Medica, Therapeuties, Anatomy,
Surgery and Obstetrics.

The questions relating to the respective departments must be
printed, and all the answers written out by the applicants, in a
room in which there can be no access to printed books nor any
communication with each other, 3

The Resident Students shall be assigned to wards ; fwo wards
or on¢ pavilion being assigned to each student.
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The requirements shall be the same for the Assistant Druggist.

Applicants for these positions shounld, as in the case of the
Resident Hospital Students, be subjected to a rigid written exami-
nation. One of the Resident Students shall act as an Assistant
to the Druggist in the preparation of medicines and compound-
ing of prescriptions. y

All preseriptions for the Hospital, as well as for * out-door
patients,” shall be filled at the Dispensatory. The prescriptions
from the various wards of the Hospital shall be delivered to the
Druggist, by the nurses or appointees charged with this duty, at
an hour each day not later than 10 a.m. During the evening
visit, the Physicians and Surgeons shall prescribe only those
remedies which are actually needed during the night.

The Druggist shall as far as possible manufacture all the
standard preparations in the laboratory, and he shall also keep
on hand, ready prepared, such mixtures and compounds as may
be agreed upon by the Resident Surgeon and Attending Physi-
cians and Surgeons; and the formulwe of these standard house
preparations shall be carefully preserved in the Dispensatory
and in each pavilion or ward.

The Dispensatory shall be under the immediate direction and
control of the Resident Surgeon.

The Druggist shall make his requisitions for drugs, chemicals
and disinfectants through the Resident Surgeon, upon the Pur-
veyor, subject to the approval of the President and Board of
Trustees.

The Druggist shall preserve an acconnt of the drugs used by
each Ward ; and he shall present to the President and Trustees
weekly and monthly and annual reports of the amounts con-
sumed and of the stock on hand.

PATHOLOGICAL CHEMIST AND MICROSCOPIST.

A competent Chemist and Mieroscopist and Histologist, who
has devoted special attention to Organic Chemistry in its appli-
cation to Physiology, Pathology and Toxicology, shall be placed
in charge of the Chemical and Pathological Laboratory.

It shall be the duty of the Chemist to examine morbid pro-
ducts, secretions and excretions submitted to him by the Medical
Officers of the Hospital, and to report the results in writing.
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He shall also keep a daily record of the state of the weather:
changes of temperature, barometric pressure and moisture, direc-
tion and force of the wind, variations of ozone and of electricity,
and rainfall ; and he shall be provided with the necessary appa-
ratus. He shall make monthly and annual reports to the Resi-
dent Surgeon, and through this officer to the President and
Trustees, of all chemical work of importance performed in the
Laboratory, for the elucidation of the chemistry and pathology
of disease.

He shall have as his assistant one of the Resident Students.

A limited number of students may be received into the Labora-
tory by the Chemist, nupon such terms and for such length of
time as may be determined by the President, Resident Surgeon
and Chemist.

LIBRARIAN. .

The Librarian shall be a graduate of a regular medical col-
lege or university, and shall be appointed by the President and
Trustees in consideration of his learning, ability and devotion to
the literature of the medical profession.

He shall have charge of the Library, and carefully preserve
the works, establish exchanges, and report from time to time to
the President those works which will be of the greatest value to
the Medical Officers and Resident Students in the discharge of
their duties.

The Library shall be kept open at such times and under such
regulations as the Board of Trustees may adopt.

It shall be unlawful for any book to be taken out of the
Library. But the Medical Officers of the Hospital and the Resi-
dent Students, as well as members of the medical profession
generally, shall have free access to the library, for purposes of
research and study.

CURATOR OF THE MUSEUM.
The Curator of the Musenm shall be a graduate of a med-

ical college or university, and shall be selected by the Board
of Trustees in consideration of his proficiency in, and devo-
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patients, as well as their personal cleanliness, the fetching of
diets, the warming and ventilation of the wards, and the watch-
ing ill patients during the night, are to be attended to by the
Assistant Nurses, under the Head Nurse’'s superintendence and
superveillance, and she is to have power of reporting disobedience
on their part to the Resident Surgeon.

All provisions, food, poultices, dressings, medicines, clothing,
bedding, utensils, fuel, ete., should be as much as possible
brought into the wards or to the doorways by lifts, and nothing
ghould be fetched by the nurses ; in order to enable the nurses to
do their duty more effectively, and also to obviate the inconveni-
ence and demoralization consequent on the congregating to-
gether in numbers of the nurses, patients, and men servants.

Whilst the patients shonld be made as useful as possible,
consistently with their eapacities inside the ward, they should
not be sent out upon missions of any character whatever ; and
nothing in the way of food or drink or clothing should be
brought into the ward, nor any visitors allowed, without the
knowledge and approval of the Head Nurse.

There should be one Head Female Nurse to every 40 patients
(one ward), and one Assistant Female Nurse to every 20 patients
(two to each ward).

The proper place for the instruction of Nursesin the discharge
of their duties is in the ward and with the patients, and no
separate school for nurses appears to be needed.

If, however, the President and Board of Trustees should deem
special instruction necessary, the Resident Surgeon, and one or
more Attendant Physicians and Surgeons of the Hospital, might
instruet the nurses by lectures and practical demonstrations, at
regular appointed hours, in the Amphitheatre of the Hospital.

Such practical course of instruetion should be accompanied by
examinations, to test the eapacity of the nurses,

No Assistant Nurse should be kept on duty each day in a
ward more than twelve hours altogether.

Twelve hours each day is not too much for rest and recreation 3
and if the health and strength of the nurses be not carefnlly hus-
banded, their efficiency will sooner or later be impaired.

The nurses who sleep before and after a night watch should
be enabled to do so quietly.

A night ration should always be provided for night-watchers.
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The Head Nurses should be responsible for the bedding, cloth-
ing and utensils of their respective wards.

All irregularities amongst the Nurses, Assistant Nurses and
patients must be reported directly to the Resident Surgeon, who
will at all times issue the necessary orders and instructions, to
the Head Nurses,

The wards must be cleaned and placed in order, and every
patient be required to be at his bed, before the morning and
evening visit of the Physicians and Surgeons.

The Head Nurse of each ward must accompany the Physician
or Surgeon-in-Charge in his morning and evening visits, and re-
ceive his orders.

Specific hours of rest and recreation for the nurses shall be
devised and promulgated by the Resident Surgeon.

The Head Nurses and Assistant Nurses shall wear such dresses
and distinctions as may be prescribed by the President.

Nurses should be of not less than twenty-five nor of more than
sixty years of age, of strong, active habits and sound health, and
of established unblemished character.

We have advocated the employment of female and not male
nurses, without entering into any argument, but simply present-
ing the results of our experience.

Sir J. Ranald Marting Eramining Medical Officer to the Secre-
tary of Stale for India in Council, has well said :

“It should seem obvious enough that the virtues which in all
ages and all countries have ruled the domestic circle ; that ‘she
who looketh well to the household, and eateth not the bread of
idleness;’ that she whose ‘tongune is the law of kindness,’
should have a natural and a large share in the tending of the sick
and maimed. To the natural care of the sick and wounded we
must add the natural care of the infant and the aged, along with
the household cares and the rearing and training of children.

“Requirements of so extended and important a character,
capable of sueh infinite development, cannot be limited to the
household affairs of common life. They must be brought syste-
matically in aid of the sick in hospital, for purposes of nursing
and of general administration.

“One of these ends, whether in private or public relation,
would appear to be the care of the sick—an occupation for which
woman, whether taken from the instinctive tuitions of the sanc-
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established ability and professional attainments, and enlarged
experience in the treatment of diseases and injuries, and in clini-
cal teaching.

One or two wards (not exceeding two wards) shall be assigned
to each physician or surgeon, and the treatment shall be con-
ducted in attendance with his direction.

The Visiting Physicians and Surgeons shall have nothing to do
with the administration of the Hospital, but their duties shall be
strietly confined to—

1st. The treatment of the sick and wounded.

2d. The clinical ipstruction of the Resident Hospital Students.

8d. The clinical instruction of the Students of the Medical De-
partment of the University founded by the late Johns Hopkins,
of Baltimore.

The Attending Physicians and Surgeons shall visit their wards
at least fwice during the twenty-four hours, and shall spend at
least four hours, each day, in the examination of and prescribing
for the patients, and in the impartation of clinical instruction to
the medical students, by the bed-side; viz.: from 9 A.nm. to 11
A, and from 5 p.u. to 7 P.M.

They shall cause their prescriptions, as well as all directions
as to diet and treatment, to be written by the Regident Student
assigned to the wards by the Resident Surgeon, in a book spe-
cially devoted to this purpose. The Head Nurse and the Resi-
dent student shall be guided by these written directions ; and it
shall not be lawful for the Resident Student to prescribe or in
any manner alter or add to the directions dictated by the At-
tending Surgeons and Physicians,

During at least six months of the year, the Visiting Physicians
and Surgeons shall lecture clinically to those medical students
who may be assigned to them during the morning visit ; and
they shall also, at such time as may be determined by the Presi-
dent and Board of Trustees, deliver lectures and perform opera-
tions before the entire medical class assembled in the Amphi-
theatre.

It shall be the duty of each Visiting Physician and Surgeon to
preserve careful records of all important cases and operations,
and also a record of all the cases, giving nature of diseases, re-
~sults of treatment, and post-mortem examinations, in their
respective wards. And they shall, at such intervals as may
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required to record histories, noting accurately the pulse, respira-
tion, temperature, characters of the urine, ete. Each report of
an individual case should be submitted to the examination and
inspection of the attending medical officer of the ward, and if
deemed worthy of preservation, should be entered upon the case-
book of the ward.

Every facility should be afforded by the Attending Physicians
and Surgeons to perfect the students in auscultation and percus-
sion, and in the operative procedures of Surgery and Obstetrics,
and in a practical knowledge of the symptoms and pathology of
various diseases.

Clinical Lectures at appointed times should also be delivered
in the Amphitheatre, to which all students should have access
free of charge.

MEDICAL DEPARTMENT OF UNIVERSIITY: ITS LOCATION AND
DIDACTIC LECTURES,

The Lecture-room within the Hospital grounds, which we
have designated as the Amphitheatre, should be devoted to the
illustration of clinical medicine and clinical surgery, and the
diseases of women and children.

The clinical instruction, by the bedside, and within the walls
of the Hospital, whilst constituting one of the most important
branches of medical education, should not by any means super-
sede the regular didactic lectures delivered in a building or
medical college, especially adapted for this purpose. This
building should be located as near as possible to the Hospital,
and if space permitted upon the same square or upon an adjoin-
ing square.

This building should contain not less than two large, well-
ventilated lecture-rooms, in which the didactic lectures, on
chemistry, anatomy, physiology, materia mediea, pharmacy,
therapeutics, practice of medicine, hygiene, surgery, and obstet-
rics should be delivered.

The Professors connected with the Medical Department may
at the same time fill the positions of Visiting Physicians and
sSurgeons in the Hospital.

The Hospital Musenm and Library may serve for the Medical
College also.
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No dead body shall be examined by any medical officer until
a certificate of death has been furnished to the clerk.

The Visiting Physicians and Surgeons shall have the right to
examine or cause to be examined in the chemical laboratory, any
organ, tissue or fluid which they may believe to have been in-
volved in the diseased process.

All specimens illustrating clearly the nature of diseased pro-
cesses, and which may be deemed worthy of preservation, shall
be delivered to the Curator of the Museum, for injection and
preservation. :

Careful records of all post-mortem examinations shall be made
in books preserved in the post-mortem room and in the Museum,
according to the following plan (page 152).

If the medical staff be well chosen, the credit of the institu-
tion and the welfare of the inmates will be best promoted by a
generous trust on the part of the governing power towards the
executives ; whilst an intelligent and chastened zeal in the dis-
charge of duty is thus secured in the medical staff, the great
curse of interference and intermeddling—a cold performance of
duty—will be avoided.

By a wise and generous system of administration, it will be
possible to secure in the medical staff cheerful subordination, a
deep sense of personal responsibility, and such a union of dis-
positions and pursuits as to make the talents of the medieal
officers co-operate to the greatest advantage for the publie
good.

In the administration of the Hospital there shonld never be
any medium between confidence and the want of it ; and shounld
any medical officer forfeit the confidence of the Trustees, he
should at once be withdrawn.

Mr. Fonblanque observes, that ‘it is not the personnel, but
the morale, upon which a sound administrative system hinges ;
a system based on the personal integrity of its agents.”’

And Sir J. R. Martin has wisely remarked, that the objects
and ends to which everything in an hospital should tend are—
economy n expenditure, ease and expedition in labor, and exact-
ness in theresults. These great objects are attained by regulating
the order of labor, and by dispensing with useless labors which
consume precious time, obstructing and postponing the results ;
by the establishment of a system, in fact, in which economy and
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humanity shall be equally respected. The success of the treat-
ment of the sick in hospitals depends less on the remedial means,
than on the care, the vigilance, the regularity, and the order
with which service is performed. Without that order, the sick
run the greatest risks, even in the hands of the most able and
the most practised. By a perfect administration—by proportion-
ing the number of trained servants to our wants, by regulating
their various functions, by uniting economy with success, in fact
we may in some measure overcome imperfections in structural
arrangements. But on the other hand, when administration is
ill-ordered, and the hospital building ill-constructed, it is death
to the inmates. Borme down by such overwhelming disadvan-
tages—odds of our own creation—the highest talents and the
best exertions of the physician and surgeon are set at nought.

HOSPITAL COOKING AND DIET OF THE SICK.

The kitchen should be furnished with the best and most con-
venient stoves and ranges, in order that economy of fuel and
labor, and at the same time the most efficient means of prepar-
ing food, may be secured.

It would be foreign to our purpose to enter into any eritical
examination of the many excellent forms of cooking stoves and
ranges which have been invented and perfected during the
present century. The officer charged with the arrangement and
furnishing of the culinary department will, without doubt, re-
ceive from the learned directors of the Hospital the necessary
instructions and facilities for testing the relative merits of the
various arrangements for cooking,

We will simply remark in passing, that the Chari ty Hospital
of New Orleans is fitted with a range of the manufacture of
Bramhall, Deane & Co., of New York, at a cost of about two
thousand dollars. The apparatus does all the cooking for the
thousand inmates of the Charity Hospital, and knup: a con-
stant supply of hot water for kitchen use and similar purposes,
It has been estimated from actual experiment, that the daily
cost of the fuel consumed in this range does not exceed sixty
cents.

The Kkitchen, as well as the supplies, should be intrusted to
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the immediate care of an intelligent and responsible female head
cook and female honsekeeper.

The culinary department, as well as the Hospital food supplies,
should be under the general direction and control of the Hospital
Purveyor. Careful tables of diet should be constructed by the
Hospital Purveyor, by and with the advice and direetion of the
President and Resident Surgeon.

Abzolute cleanliness and thorough order should be enforced at
all times in the culinary department, and the best mechanical
arrangements be adopted for the rapid and efficient distribution
of food to all parts of the Hospital, at such times as may be de-
termined by the President and Resident Surgeon.

It is believed that the loeation of the kitchen in the basement,
near the centre of the Hospital, and its free connection with all
parts by the central railroad and lifts of the central basement
corridors, will be adapted to the regular, efficient, and rapid and
almost simultaneons supply of all parts of the Hospital with
food, at any hour that may be indicated.

With reference to the diet of the sick, an elaborate volume
would not exhaunst this important subject, and in the limited
time and space at our command, nothing more can be accom-
plished than the presentation of a general outline drawn up from
the experience of the best observers, which may furnish materials
for definite calculation and final action.

If the original deduction of Prout be accepted, four great
classes of elements are necessary for perfect nutrition ; viz. :

1st. Nitrogenous substances or albuminates (including al-
bumen, fibrin, casein, hamatoglobulin, legumen, gluten, ete.),
which contain also sulphur and phosphorus.

2d. Fatty substances (including animal and vegetable oils).

3d. Carbo-hydrates (including starch, sugar, pectin, and allied
substances).

4th. Salts (potash, soda, magnesia, lime, iron, chlorine, phos-
phoric acid, fluorine, and water). :

The albuminates, fat, and salts are indispensable, and the
carbohydrates are so universally taken and so eagerly sought
after, that no diet should be considered as perfect without them.

In addition to these classes, the accessory foods or condiments
are useful in giving flavor and aiding digestion.

These classes should not be confounded together, and are not
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convertible, as they serve different purposes in the animal econ-
omy.

T}l;e albuminates nourish all the tissues which give rise to
mechanical force of any kind, and probably also those connected
with mental action. It has been announced by physiologists,
that the mechanical force evinced by the human machine, either
in carrying on its internal movements, or in acting on external
objects, is proportional to the amonnt of albuminates which can
be digested, absorbed, and properly applied to nutrition. The
digestive power in the stomach and intestines, the formative
power in the nitrogenous tissues, and the eliminating processes
in the after stages, have to be balanced so that one shall equal
the other, otherwise health is destroyed. Acnte diseases are
not only attended with derangement of digestion, but also by in-
creased chemical change of the blood and tissnes, and even under
the most favorable system of diet the waste of tissue and the loss
of force is greatly in excess of the supply.

Lessening the supply of albuminates leads to a decline of foree,
and if the supply is entirely cut off the decline is very rapid,
affecting the musenlar system first, including the heart, and
at a later date the nervous system and mental powers. This re-
sult may to a certain extent be delayed by an inerease in the
supply of fat and starch, which limit the disintegration by ab-
sorbing oxygen and developing heat, and also by perfect rest.
These prineiples have been applied in treatment, and the albumi-
nous tissues and the blood itself brought under control by a
judicious adaptation of diet and exercise alone, without the em-
ployment of drugs.

By oxidation, the nitrogenous elements also contribute to ani-
mal heat, after they have formed parts of tissues.

Fatty aliments, like the nitrogenous, are both plastic and heat-
giving, being essential to the formation of both muscular and
nervous tissues, and fto the production of heat and mechanical
force. Starch and sugar are supposed by many physiologists to
be entirely heat-giving, and not formative.

The salts and water are equally essential; lime, chiefly as
the phosphate, is absent from no tissue ; both lime and magnesia
are essenfial for bone growth and repair ; potash and soda in the
forms of phosphates and chlorides, form parts of almost all tis-
sues; and iron, sulphur and phosphorus appear to be essential
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to the proper constitution of certain constituents of the blood and
tissues.

The preceding well-established facts render it evident, that the
diet of the sick as well as of healthy individuals should have
due proportions of the four great alimentary classes. :

A complete consideration of the important subject of dief, as
applied to the inmates of a large hospital, embracing men, women
and children, would embrace the determination of the quantity
of the different classes of alimentary substances required for
persons of different occupations, different sexes and ages, during
and after the period of growth and pregnancy, and under all the
varying conditions of disease, convalescence and health, and va-
riations of climate ; the determination of the best articles of food
in each class, their digestibility, and the best mode of cooking
them.

Some approximation to the supplies required by the sick in
hospitals may be made by an examination of the quantity and
composition of food which has been found by long experience
and by experiment to be necessary for healthy men, and espe-
cially for soldiers between the ages of 20 and 40 years.

Whilst it is true that it is not possible, in the absence of direct
observation and experiment, to determine how much food is suffi-
cient for the maintenance of the highest health and physical and
intellectual power, in any particular person, at the same time it
is of importance to fix the average amount, as in a hospital fixed
quantities of food must be supplied and issued, to a great
extent in accordance with the number and character of the
patients.

It has been calculated that a man of average size and activity
will, under ordinary conditions of moderate work, take in twenty-
four hours, in solid and liquid fooud, from ;L th to #th of his own
weight. As solid food contains a certain percentage of water,
if this be eliminated, the average amount of anhydrous food for a
healthy man in twentyfour hours varies from 19 to 25 ounces,
which in its ordinary state combined with water would range from
34 to 46 ounces. The water consumed during the twenty-four
hours, on the other hand, ranges from 50 to 80 ounces. There-
fore from 80 to 120 ounces of both solids and liquids are ingested
by a healthy man in 24 hours,

A man will take on an average, in twenty-four hours, when nearly
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at rest, 18.5 ounces anhydrous solid food, 70 to 90 ounces water ;
when in moderate and usual exercise, 23 ounces of anhydrous
solid food, 70 to 90 ounces water; under great exertion, 26 to
30 ounces anhydrous solid food, and 80 to 100 or more ounces of
water.

A man of mean height, weight, and activity requires in twenty-
four hours from 250 to 350 grains of nitrogen, from 3,500 fo
5,000 grains of carbon, and about 400 grains of salt ; during rest,
about 198 grains of nitrogen and 4152 grains of carbon.

A working-man of average height and weight requires daily,
in avoirdupois ounces and ftenths of ounces, nitrogenous sub-
stances (dry), 4.2 ; fat, 1.4; starch, 18.7 ; mineral matters, 0.71.

Dr. Edmund A. Parkes has given the following Table for the

Caleulation of Diets.

In 100 Parts.
Articles of the Soldicr's Diet.
Water, | Albamen, Fats, Hﬁ?lll-‘:zi. Salts,
Uncooked meat of the kind supplied
to soldiers, beef and mutton. Bone
constitutes one-fifth of the soldiers'
alloTaNee, s e o 15. i
TUneooked meat of fattened cnt.[‘lla Cal- ; 2 s i
culated from Law's and Gilbert's ex-
periments. These pumbers are to
be used if the meat is very fat. . ... 33, 14. 19, 8T
Cooked meat ; roast, no dripping being ¥
lost. Boiled assnmed to be the same. 54, o7.8 15.45 2.95
Bread ; white wheaten of average ;
R e e e |40, 8. 1.5 49.2 1.3
Flour, averng'a qunlitr“.ﬂ,..h,.... 14. 14.6 1.2 08,6 1.6
%ii‘:ut B SRR AL A EmE R Eme s 13- lﬂ.ﬁ 1.3 3.4 1.1
........... CRLEE N AC B R T R R R e - '5
(aTmninl 2 R D 1% 16. Eg %g g'ﬁ
Maize. .. ...... TeRT e Ch el B S (R 8.7 | 645 1.4
11'3“3 fﬂrﬂ A e e s s e e s a waa 15. a3, a; 4. 2.4
I'ﬂtﬂt‘ues+-- B4 dEa i ram e B g T'i. 1.5 .1 23-'! 1
Carrots (cellulose excluded). ......... | 85 6 2% | 8.4 7
Cabbage...... R N 2 5 | 68 7
EGEBEE e i  n mimvie e e R AR i i 0. 2.7
Egg (10 per cent must be ﬂ&dunl‘.eﬂ for
shell for the weight of the ngg} T35 18.5 11.6 1
hemsn e e BG.8 |- 385 24 R 5.4
Milk (sp. . 11}3{1 30 and oven)..........0 | 867 4 3.7 .G 6.
EDD ..... Dt e L a0, .8 a5 2.9 .
ugui-!'*-!!l-riil-lii-l--q.a ke E -8. Hﬂ-ﬁ ﬁl
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The mode of using the table is as follows: The quantity of
uncooked meat or bread being known, and it being assumed or
proved that there is no loss in cooking, a rule of three brings out
at once the proportion. Thus, the ration allowance of meat
being 12 ozs., 2.4 ozs., or 20 per cent., is deducted for bone. The
THx90.6 -9

AT TR
and the anhydrous solids 2.4 ozs. In the case of salt beef or
pork, it is not certain how their value should be ecaleulated, as
many of the important nutritive constituents have been par-
tially abstracted by the brine ; perhaps salt beef may be reckoned
as equal to two-thirds the quantity of fresh beef.

The English soldier on home service receives: meat, 12 ozs. ;
bread, 24 oz. ; potatoes, 16 ozs. ; other vegetables, 8 ozs. ; coffee,
0.33 ; tea, 0.16; salt, 0.25 ; sugar, 1.33; milk, 3.25; total, 65.32
ozs. ; total value 8d.

The French infantry soldier of the line, in time of peace,
receives : munition bread, 26.5 ozs. ; white bread for soup, 8.8;
meat uncooked, 8.8 ; vegetables, 5.6 ; salt, 0.5 ; pepper, 31 grains ;
brandy, 1% ozs.; total, exclusive of brandy, 50.27 ozs. In
time of war the French soldier receives: meat without bone, 7
ozs. 3 bread, 26.5 ; rice, 2 ; dried vegetables, 2 ; salt beef or pork,
8.75; salt, ¥ oz ; wine, ¥ pint; beer, 1 pint; brandy, 1 o0z.;
sugar, 1 oz.

The Prussian soldier in time of peace receives: bread 25.5 ozs. ;
meat without bone, 5.5 ozs. On the march : bread, 33 ozs. ; meat,
8.25. In time of war: bread, 29 ozs. ; fresh meat, 8 ozs. ; rice,
3 ozs. ; barley, rye or buckwheat, 3 ¥ ozs.

In caleulating sick diets, two modes may be employed : 1st.
The average diet of healthy men may be halved or guartered,
the relations of the different classes remaining the same, but the
amount is lessened. Tables can be kept of the nutritive value of
the diet, to avoid trouble in calculation, and the physician can
know at once the exact amount his patient is taking. 2d. The
relative proportions of the several classes may be altered ; the
nitrogenized substances may be increased or lessened ; or the
fatty or starchy substances or salts may be thus dealt with, and
certain tissnes may be fed or brought into a state of inanition, at
the option of the physician. :

In many cases of disease, the point of digestibility of the food

quantity of water in the remaining 9.6 ozs., will be
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is the one mainly to be considered, as the nervous and muscular
powers of the stomach and the supply of gastric ] nice are often
lessened.

It must be remembered that the numerous wants of the sick
cannot be met by rigid scales, however numerous; and they
must be used in hospitals for convenience and be subject to
changes, according to the age, disease and stage of disease, and
varied according to the power of the patients.

In the British army there are altogether ten diets—tea, spoon,
beef-tea, milk, low, chicken, half, fish, roast, entire. The follow-
ing table shows the quantity, in the chief diets of the English
military hospitals, and the proportions of carboniferous and
nitrogenous aliments, as caleulated by Dr. De Chaumont :

Nutritive Value of English Military Hospilal Diels, as fived

by Regulation.
Amounts of different constituents in onnces and tenths of ounces,
Name of DI e il 1

e o -| Albumen, Fata. : |§3‘[~ﬁln_ Salta, w\:ﬁ;’h’:ﬁi Water, WE?EL
Ter Dok coee sy | .BED 042 i, 45 103 8.023 B.477 17
Spoon Diet...... it G0 o 1 L] H. 248 198 0.5763 H.987 18%
L0 L i S oo 8020 2446 | 12.517 A7 | 19,140 | 57.850 (i
Beal-tea. . v veivvvenes| 2480 1.074 T.651 828 | 11.953 | 10.047 251
1 U1 ) (A e el ey 8.508 2702 | 11.5381 1.004 | 18,845 | 31.450 444
HRIR e e o G072 2112 | 12.9606 1.306 | 19.446 | 27.607 473
B e 2.702 2,446 |14 888 1.450 | 22.526 | 86.267 hoa
Ohickon ., .. .oovuovan] Bdll 1.654 | 10.003 1.279 | 16.847 | 18.408 ani
ek o e . 3134 2,384 (12,475 1' 1.304 | 19.387 | 24,803 41

Miss Florence Nightingale has given some practical, common-
sense views on nursing, from which we quote the following :

**In laying down rules of diet by the amounts of solid nutri-
ment in different kinds of food, it is constantly lost sight of
what the patient requires to repair his waste, what he can take
and what he cannot. You cannot diet a patient from a book ;
you cannot make up the human body as you would make up a
prescription—so many parts ‘carboniferous,” so many parts
‘nitrogenous,’” will constitute a perfect diet for a patient. The
nurse’s observation will here materially assist the doctor, the
patient’s “faneies’ will materially assist the nurse. Organic chem-
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istry is useful, as all knowledge is, when we come face to face
with nature; but it by no means follows that we should learn
in the laboratory any one of the reparative processes going on in
disease. Chemistry has as yet afforded litfle insight into the
dieting of sick. All that chemistry can tell us is the amount of
¢ carboniferous’ or nitrogenous elements discoverable in different
dietetic articles. It has given us lists of dietetic substances
arranged in the order of their richness in one or the other of
these principles ; but that is all. In the great majority of cases,
the stomach of the patient is guided by other principles of selec-
tion than merely the amount of carbon or nitrogen in the diet.
No doubt, in this as in other things, nature has very definite
rules for her gnidance ; but these rules can only be ascertained
by the most careful observation at the bedside. She there
teaches us that living chemistry, the chemistry of reparation, is
something different from the chemistry of the laboratory.”

The guantity and quality of food should be varied in hospitals
in accordance with the nature of the disease, whether acute or
chronic, sthenic or asthenic ; age; sex; previous habits of life;
employment ; season and weight and endowment of body.

In acute diseases, the activity of the functions of digestion and
absorption are impaired ; whilst at the same time there is a great
change in the chemistry and vital acts of the blood and tissues,
attended with elevated temperature, aberrated nervous and
muscular action, and rapid waste of the tissues. In this state
the nutriment should be capable of easy digestion and ready
absorption ; and it has been observed that milk, beef-tea, wine and
aleoholic stimulants will most readily sustain life and at the
same time repair the waste of tissue.

As far as my experience extends, in many cases of acute dis-
ease, attended with high temperature, rapid pulse and great
muscular and nervous prostration, aleohol acts not only as a
food, and is destroyed in the blood and tissues, and by its oxida-
tion diminishes the waste of tissue, and thus preserves the
strength, but it also reduces the animal temperature to a marked
degree.

The great objection to the use of alecohol in the treatment of
disease is that it may lead to infemperance. This danger may
to a great extent be avoided by giving the aleohol in combina-
tion with milk, and also by ceasing the remedy as soon as the
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patient is so far convalescent as to be able to subsist comfortably
without it.

In the treatment of Bright's disease of the kidneys and of chronic
dysentery, milk appears to be absolutely essential, and of the
greatest value,

The so-called extracts and elixirs of beef are practically value-
less, except for the salts and small quantities of soluble nitro-
genous matters which they contain. They may support life for
limited periods, when the digestive functions are greatly impaired,
but they can never take the place of fresh beef-tea, milk, soft-
boiled eggs, ete.

The claims set forth by the inventors and vendors of the so-
called extracts of meat have not been sustained by clinical ob-
servation.

The multiplication of dietaries in a hospital is to be avoided.
The surgeon should write on the ward book when special articles
are required, as milk, milk punch, soft-boiled eggs, etc.

The dietary should be construected in accordance with the age,
sex, and diseases of the patient ; and various minor changes may
be made in accordance with the changes of the season.

In acute cases, where the digestive function is so impaired as
to preclude the use of solid food, the breakfast may consist of
half pint of milk or beef tea, 4 ozs. of bread, and one fourth of
a pint of tea ; the dinner and supper should not vary materially
from this, except that when necessary milk punch and beef-tea
may be given in small quantities at regular intervals (every two,
three, or four hours).

As soon as convalescence has been established, one or two
eggs, with toast and butter, may be added to breakfast and
dinner.

When convalescence has been fully established : breakfast—1
pint fresh milk, 10 ozs. bread, 6 ozs. hominy or oatmeal, 2 soft-
boiled eggs, tea, coffee or cocoa, with sugar, Dinner—6 ozs. meat,
6 ozs. bread, 4 ozs. rice, 4 ozs. potatoes, sweet or Irish, 4 ozs. fresh
vegetables, & pint of soup or broth, 1 oz cheese, 4 ozs. dried
fruit. Supper—4 pint fresh milk, 8 ozs. of bread, 3 ozs. hominy,
tea or cocoa with sugar.

In hospital service, the gualify of the meat is even more im-
portant than the quantity.

Whenever fresh vegetables and ripe fruit can be obtained at
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EXPLANATION OF PLATE L

GROUND PLAN OF HOSPITAL, FRONT VIEW.

Total length of Hospital, 675 feet.
Total breadth of Hospital, 440 feet.
Total capacity of Hospital, 800 beds.

A. Central Administrative building, 195 feet in length, 75 feet in breadth.
Height of basement, 12 feet.
Height of corridor, 12 feet.

d. Room for Hospital stores, blankets, sheets, towels, ete., 30 x 30 feet.
¢. Room for storing Hospital bedding, 80 x 30 feet.
f. Room for Hospital beds, 30 x 30 feet.
b ¢. Central hall or corridor dividing the basement at right angles.
Height of basement, 12 feet.
Height of corridor, 12 feet.
g ki Rooms for storing conl, wood and fixtures, 30 x 30 feet.
J &l Rooms for Hospital stores of male, female and children's clothing, 30 x 30 feet.
m. Room for storing wines, cordials, ete., 80 x 30 feet.
n. Room for Hoapital stores, —drugs for Dispensatory, 80 = 80 feet.
¢. Room for chemicals, acids, ete., for Dispensatory and Chemical Laboratory, and for
the manufactare of disinfectants, 30 x 30 feet,
p. Store-room, for meats, vegetables, ete., for Hospital, 37} x 80 feet.
g. Store-room for flonr, sugar, tea, coffee, ete., 87 x 30 feet.
v, Kitchen, 75 x 30 feet; height, 12 feek.
8. Itoom for apparatns regnlating supply of water to Hospital, 75 x 30 feet
t. Room for engine, 40 x 174 feet,
#, Room for heating apparatus and artificial ventilation, 75 x 30 feet ; height, 17 feet.
v. Hoom for engine, 40x 17} feot,
bbb, ezeee Main corridors, ranning through the executive building and Hospital

at right angles, and connecting all parts by means of a central railroad pro-
vided with furn-tables,

All the business of the Hospital, such as the conveyance of sick and wounded to the
different wards; distribution of food, medicine and clothing, removal of the dead, ete.,
shounld be accomplished by means of the central railroad in the basement corridor.

I B. Basement of wards,

The basement of the wards should be arched, with open sides, and railroad or tram-
way in centre,
Height of basement of wards, 12 foet,
Width of basement of wards, 80 feet.

Lﬂﬂs'ﬂf of basement of each ward, 150 feet, exclusive of central transverse
corridor and adidition beyond corridor for lifts and stairway. Total length,
180 feet ; breadth, 30 feet. If verandas be erected along the sides of each

ward 10 feet in width, then the total breadth wonld be 50 feet.
Height of basement of wards, 12 feet.
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i, Dining-hall for officers and resident students of Hospital, 80 x 60 feet ; height,
18 feet.
n. Museum for the preservation of anatomical and pathological specimens.
Dimensions of museam, 73 x 30 feet ; height, 33 feet.

The museum should extend up to the roof of the building, throngh the second story,
and in addition to the windows at the side, should be lighted from above by a dome,
or otherwise, as in the case of the library. Two galleries, at intervals of 12 feet,
should run around the walls of the museum, s0 that the entire space may be utilized,
and ample room afforded for the gradual growth and perfection of the anatomical and
pathological eollection.

The musenm i located near the preat amphitheatre or lecture room, so that the pro-
fessors charged with the eonduet of the medical and clinieal lectures may avail them-
selves of the specimens, preparations, dissections, models, and drawings, in the illustra-
tion of their cases and lectures,

o. Room for the preservation of surgical instruments, bandages, appliances, etc.,
15 = 80 feet ; height, 18 foct.

In like manner, this room shounld ocenpy a central position, in order that the n.i:p!i-
ances may be readily available to the entire Hospital, and also to the surgeons, when
performing operations before the class in the amphitheatre,

P g. Operating rooms, 80 x 15 feet; supplied with operating tables, gas, hot and cold
water, ether, chloroform, diffusible stimulants, and surgical appliances for redue-
g ing fractures, ete. In these rooms the patients to be operated on may be pre-
. pared before being introduced into the amphitheatre. These rooms may commu-
. nieate, by means of lifts and stairways, with the lower basement corridor, s0
~that atall times they may be used in the reception and immediate treatment of

_ patients; when they are brought to the Hospital, with wounds or accidents,

B. ﬁmphithcaﬁu, or central operating and lecture room. Diameter, 75 feet, height,

40 feet. The seats should be so arranged as to accommodate at least 400 stu-
dents.

1. Main entrance from central hall or corridor. 2. Lecture and operating table and
bed for surgical and medical cases. The amphitheatre should be supplied with gas and
hot and cold water, and be well lighted by a dome above.

C. Chemical, pathological and microscopical laboratory, 40 x 50 feet; height, 18 feet.

The chemical laboratory should be devoted to the microscopical and chemieal exam-
ination of the blood and urine, and of the morhid products of disease, and should be
supplied with water and gas, and should be well lighted at the sides and above.

The chemical laboratory should communieate freely with the amphitheatre, in order
that the results of the processes, instituted in the investigation of disease, may be im-
mediately available to those delivering clinical lectures in the amphitheatre, for the illus-
tration of the pathology and therapentics of the various diseases brounght before the
medical students.

The laboratory shonld be furnished with two or more microscopes of standard power
and accuracy, together with those reagents and apparatus which are specially adapted
to the investigation of physiological and pathological chemistry, and to pharmacy and
toxicology.
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and those under private local auspices at Leeds, have each some
serions defect in arrangement or construction. Yet the growth
of population requires that additional accommodation shall be
provided ; advance in social science demands that the improve-
ments in architecture and economy shall be made available for
the benefit of the sick ; and the dilapidation of old. structures
requires that new ones should be substituted for them.

It becomes necessary to take a survey of a wide field before
determining on any plan of action, and one cannot indulge the
expectation of avoiding all error in conclusions, or hope that in
the experiments of improvement there may not be some point in
which change may fail to be an advance; and it is certain that
our experience will afford a fresh starting point for progress, and
that future improvements will be based on our failures. The
problem to be solved, in this as in all other human interests,
is, how the largest amount of good may be secured with the
smallest amount of disadvantage for any given expenditure of
power: and here, as in most cases, money is the representative of
power.

It is not my design to engage in debate mpon the prinei-
ples involved, nor to enter into scientific discussions or state-
ments ; knowing only too well my want of qualification or ability
for either, Having been conversant with the inception, construe
tion, and development of a hospital, which, within fifteen years,
has grown from a few beds in a private house to a structure with
a capacity for three hundred beds; having participated in the
conferences over the plans adopted, and watched the practical
working in conformity with them, it is my simple purpose to
offer to you these plans, with some suggestions of change in
accordance with the requirements of the position in which you
are placed, and others which present themselves as probable
improvements.

I have myself as an individual no claim to any originality.
The plan presented as the basis of this paper is essentially that
of the Hospifal of the Protestant Episcopal Chwrch of Phila-
delphia, which plan was the result of much laborious thought
and consultation between the accomplished and experienced ar-
chitect Mr. Samuel Sloan and the committee to which was en-
trusted the construction of that building. Messrs. John Welsh
and John C. Cresson brought to the service the benefit of intelli-

|
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gent and cultivated minds, with great practical ability and clear-
ness of perception, and much experience in detail of building ; to
which Professor Cresson added rich scientific stores, accumulated
during a life devoted to such pursuits. Bishop Stevens, then
Rector of St. Andrew’s chureh, and retaining still his interest in
the medical profession, in which he had acquired eminence
before entering holy orders, was also an earnest fellow laborer.

Dr. Edward Hartshorne added to similar endowments and ac-
quirements the advantage of many years’ experience as physi-
cian to the Eastern Penitentiary, and one of the surgeons of the
Pennsylvania Hospital and the Wills’ Hospital, and contributed
also the results of much study of the subject of hospital con-
struction, and very extensive observation of the buildings of
Europe devoted to the service of the sick, and of the modes of ad-
ministration. Nor was it only in the original preparation of the
plan on which fifteen years ago the central building for adminis-
tration was erected with one pavilion of two stories with an attie,
that these gentlemen manifested their ability. The experience
of those fifteen years of actual use was brought into service in
the construction of the pavilion now in process of erection.

The result of those many years of trial suggested but few
modifications ; and those not essential. The changes in the detail
of that plan, which are here proposed, are such as approve them-
selves to my own judgment, as improved application of the prin-
eiples on which that hospital was undertaken, and the extension
of the application of the same principles to the wider service re-
quired in the present case. The object has been to present
a plan-which should combine simplicity of arrangement, with
adaptation to the various services to be performed ; solidity and
durability with lightness and airiness of construction ; compact-
ness, with enough of extension to secure the combination of ease
of administration with ample space ; and to avoid everything
which should promote vitiation, or contamination of the atmos-
phere, or afford points at which there might be possible any
accumulation or concealment of foul or refuse matter to become
a cause of depravation of the air.

Dr. Robert 8. Knight, who has devoted many years to the prac-
tical working of the Hospital of the Protestant Episcopal Church,
as Superintendent, has kindly furnished many valuable hints,
the result of his intclligent and careful observation.



178 MORRIS.—PLANS FOR THE

With these preliminary remarks we are prepared to enter into
the consideration of the guestions propounded in your letter of
inguiry.

The first question proposed in your letter, requesting opinions
on the best plan for the construetion of a hospital for city serviee,
is the choice between the pavilion system, which admits build-
““ings of two or more stories in height permanently constrncted,
“of which the Herbert Hospital in England, and several in this
“pountry, may be considered good modern types, and the bar-
“rack system of one story structures, destructible in whole or in
¢ part, which were so successfully used in the late war, but of
*which no extensive and prominent example is now in opera-
ki t'iﬂn..” %

Two subjects, not necessarily connected, are included in this
gquestion. A building of only one story may be easily destructi-
ble, and designed for only temporary use, or may be more per-
manent in its character ; and some of the arguments advanced in
favor of the single story do not of necessity involve the question
of its being destructible ; while the most permanent two-storied
structure is susceptible of removal of the plaster and floors
whenever necessary, and- is thus made virtually a new building.
One answer to both is spontaneously suggested by the term
**City " in the proposition.

A cify hospital must be adapted to the requirements of city
life, and must be constructed on the same principles as the city
itself.

Light, air, and space are essential to life; and a cerlain
amonnt of each is absolutely necessary to existence. The more
ample the supply of air and light and the wider the range of
space enjoyed by each individual, the more robust the health
and the greater the enjoyment ; provided in securing these, one
does not sacrifice other interests, each also important, though
not in the same degree.

The healthy residents of a city are well aware of this, and as
they possess the ability, avail themselves of the advantages of
wider space to secure increase of light and air, and only abandon
it to obtain other advantages.

But the necessity of concentrating action, and combining in
concerted effort for business purposes, compels a majority of
them to sacrifice the comfort, and elegance, and superior advan-
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that supplied by erowded wards; just as a rural distriet or vil-
lage does less than large towns. Utopian in the highest degree
as such a suggestion is recognized to be, it is scarcely less prac-
ticable than the plan of one-story barrack buildings for city
hospitals. But concentration and erowding are not synonymous
terms, and no argument is presented for crowded wards. When
the ample floor and air space of properly constructed wards in
modern hospitals, and the convenience, and appliances for the
comfort and nursing of the sick collected there, are placed in
contrast with the dark and illy ventilated rooms and houses to
which the poor, for whom these hospitals are provided, are accus-
tomed, and in which they are compelled by the necessity of their
ocecupations to dwell, it must be acknowledged that they are
furnished with advantages in them, which, in comparison, are
almost as great as those of the imaginary village.

Carefully conducted observations, made in a wide field and
through many years, by numerous and unconnected persons
well gualified for the task, have furnished us with data on
which to found our caleulations ; and these have been adapted,
not to the production of a minimum, providing for every patient
the smallest amount of comfort compatible with existence, but
to the provision of the largest amount consistent with due
economy of labor and expenditure. In wards such as are pro-
posed the most ample supply of light, air, and space is afforded.
The economy practised is only in the grouping the patients in
common wards, in order to diminish the number of nurses re-
quired, and lessen the labor; and by grouping many wards
together to curtail expense. Every bed in a well-constrocted
hospital is provided with at least 100 square feet of floor space,
in order to furnish ample room for the comfort of the patient
and for the convenience of the nnurses in rendering the necessary
services ; and from 1,200 to 1,600 cubic feet of air space for each
patient is believed to be no more than sufficient for the main-
tenance of the proper purity of the air, with the best arrange-
ments for constant change.

From twenty-four to thirty is the number of patients that it
is found proper to place under the supervision of one head nurse,
and this number is collected in one ward ; while in conjunection
with the various apartments accessary to such a ward, room for
ten more may be found within the arca necessary. Every such
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ward is in truth a hospital in itself ; and every general hospital
is but an aggregation of such, each being repeated till a suflicient
number of structures is provided for the patients it is designed
to accommodate. The question now before us is, shall the num-
ber of wards necessary be spread out upon the one level, each
ward separated from the other by a space at least double its
height? or shall the same amount of floor and air space be
furnished by superimposing one ward upon another

“*It has been laid down as an axiom by the Chirurgical Society
of Paris in 1864 that the clear space in which a hospital should
stand, should not afford a less area than nearly 540 squnare feet
to each patient, that is to say, that a hospital for eighty patients
should stand in the centre of an acre of ground; and they
further said that the proportional area should be greater as the
number of patients increases.”

This caleulation has reference to the usual system of many-
storied buildings. It cannot be conceded that surface covered
by buildings occupied by sick, even though they be of only one-
story, can be reckoned as vacant space. The same proportion of
space unoccupied must be allotted to one-story struetures as to
those of greater elevation, and thus an acre of ground would be
required for every separate building. The original outlay for
land, always a very important item of expenditure, must there-
fore be double for one-storied struetures to that which wonld be
necessary for two. The consideration of the gquestion of perma.
nent or temporary buildings is distinet from that of one or more
stories, and will claim attention hereafter. In the case of the
Jolms Hopkins’ Hospital the land having been already acquired,
the cost of purchase need not be taken into consideration.

But in grading of grounds, excavation for fonndations and
sewerage, provision for conveyance of heat and artificial light, for
the distribution of food, and nearly all the various forms of ser-
vice, and for roofing, the cost is the same for the building of one
story as for that of two. The cost of nursing and support might
almost be said to increase with the square of the distance, and
the difficulty of supervision and administration in the same pro-
portion.

The safety of the surrounding neighborhood, and the prob-
ability of restoration of patients themselves, should not be
placed in jeopardy by any considerations of economy in ex pend -



182 MORRIS.—PLANS FOR THE

ture either for land or building, or in subsequent administration ;
but if it is possible to secure the requisite floor and air space for
any given number of patients without the disadvantages con-
nected with this diffusion over an unnecessarily wide extent
of surface, and without incurring the risk of injurious results
from position or erowding, it is certainly proper to do go.

There can be no justification of undue crowding; but this
may be effected as certainly in one-story buildings, placed side
by side, as when wards of the same capacity are built the one
above the other. No greater number of patients can be received
into the same sized ward in the one position than in the other ;
and the fact that two wards are supported by the same founda-
tion and sheltered by the same roof, is no objection, provided
they are properly separated from each other. JIsolation is the
object aimed at ; and, if this be secured, economy, in construc-
tion and econvenience of service, may be perfectly justifiable,
The objection to placing one ward above another is founded
chiefly on the supposed increased facility for the transmigsion
of foul or contaminated air from one to the other in this posi-
tion ; and on the inereased freedom of ventilation afforded by
ridge openings, which cannot be had in the lower wards of two-
storied buildings.

The transmission of miasmal influence, whatever that may
be, is not any more in an upward than in a lateral direction.
It is carried by currents of air, or on the persons and clothing
of those exposed to it, and in sponges, and dressings, and
instruments ; and if these pass laterally from the source of con-
tamination, the effect will be transmitted by lateral passages
as surely as by vertical. In illustration of this, it may be
proper to refer to the fact asserted by good authority, that
at the Royal Vietoria Hospital at Netley near Southampton,
England, where the wards and corridors are so improperly con-
structed as to favor communication, the opening of an abscess
filled with a peculiarly offensive fluid in one ward was promptly
recognized in another on the same floor at the distance of one-
third of a mile. If the corridors are made sufficiently long,
wide, high, and open, and the system of ventilation in the wards
is properly arranged, all the currents will ba from the corridors
info the wards, and thug there will be no communication from
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one ward to another, whether tliey be placed above or beside
each other.

This arrangement of cwrrents is the only available mode of
preventing diffusion. Even with the most perfect arrangement
it is impossible to secure absolute immunity. An incident,
occurring within my own knowledge, will exhibit the potency
of the cause of contamination and the facility of diffusion.

A passer on the street heard a tap at a window, and, pausing,
it was thrown up, and a gentleman, seated within, said: *“ Are you
afraid of varioloid #”’ the passer replied: * Yes, but draw down
the sash and I will talk to you.”” It was done immediately, yet
in due time to prove the source of poisoning, he sickened with
the disease. This was lateral diffusion ; and while it shows the
subtle nature of the miasm, and the necessity for adopting every
guard against it, proves that all that can be done is ineffectnal to
annihilate the influence. The outer air rushing into the room,
that from within escaped by a counter current through the same
opening.

There should be no channels of communication between wards,
which it is possible to dispense with, whether the connection be
lateral or vertical, and the warming and ventilation of each should
be entirely independent and isolated. In proportion to the free-
dom of escape of the air of a ward, by combustion in open fires
with vertical chimneys, and through properly adjusted flues,
will be the necessity for the supply of an equal amount of that
which is fresh and pure, which will flow in by every opening.
With such currents setting strongly toward the fire-places and
ventilating flues, the products of respiration and ecutaneous
exhalation and other contaminating influences will be ecarried by
them to these points, and will have no opportunity for escape to
other wards by corridors or other channels of communication.

When the subject of heating comes under consideration, it will
be found that the difficulty of supplying properly warmed air to
one-storied structures, with ridge openings, is much greater than
to wards of the same area with appropriate substructions to
afford accommodation for the arrangements to furnish moder-
ately heated pure air from without; while the open fire-places,
with tall chimneys in two-storied pavilions, create a demand for
this fresh supply more uniform in its operation and more sub-
ject to control, and less disturbing to the sensations of the ocen-
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, pants than ridge openings. With the arrangements which are
proposed, and which will be described when the construction
of the ward is under consideration, it is believed that the flow
of air outward will be through the chimmeys and fire-places
and flues; and thus the air which has been exhausted of its
vitalizing principles, and contaminated by the exhalations of
the sick, will be carried off by them without transmission to
other wards, whether above, below, or at the one gide.

The experience not only of private dwellings but of publie
institutions, in which many persons are brought under one
roof, is very strongly in favor of the superposition of one
story upon another. Not only are the upper rooms more
light, and cheerful, and airy, but they are also more healthy.
Army experience confirms this also. In buildings provided for
troops, even in miasmatic districts, those men who occupy the
upper floors, are less subject to disease than those on ground
floors, which would not be the case if that malarious influence
ascended ; and travellers are aware that in foreign cities the upper
floors of hotels are appropriated to the best apartments ; those
on the two lower floors being considered less healthy than those
above. It is a well established fact that prisoners confined in
upper stories, enjoy better health than those on ground floor
apartments.

We thus come to the investigation of the second point in the
question proposed.

Within the last few years there has been much discussion
whether permanent structures for hospital purposes, or tem-
porary buildings erected at comparatively slight cost, and easily
removed and replaced, are to be preferred. The controversy
is still actively urged ; and you reasonably ask for an opinion.
The question has yet been brought to the test of actual experi-
ence only in military hospitals, except so far as the percent-
age of death in old hospital buildings, proves that when well
conducted they are equal to new. There is no doubt about the
fact that walls improperly constructed, floors imperfectly laid,
furniture allowed to become dilapidated, and clothing and bed-
ding allowed to become foul from the effluvia and discharges,
the result of disease and emanations from the persons of the
sick, become themselves contaminated ; and thus render the
atmosphere within and around them wunhealthy ; and give rise
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to modifications of the symptoms of all cases subjected to their
influence ; and render them more difficult of cure, or may even
give origin to special diseases.

Such results can be averted only by the exercise of unceasing
vigilance in the maintenance of the integrity of structures; and
by cleanliness ; and the prompt removal of all secretions and
discharges ; and articles imbued with them ; even though their
injurious influence should not be attended by offensive odor.
This is not the measure of their poisonous power. A lethal
influence may lurk in the atmosphere and no sensible odor
betray its presence, while a foul and offensive smell may give
rise to nothing more serious than nausea or disgust. ** Vigil-
ance essential to success’ should be the motto of hospital
management. It embodies a principle applicable equally to
the professional treatment of the sick and injured, the nursing
of the patients, and the police of the establishment. Upon this
more even than upon construction, arrangements, or age of
buildings—it might almost be said more than upon the skill
of professional attendants—depends the result of hospital treat-
ment. Without it the most judicions plan of buildings which
can be suggested, with the largest expenditure in original con-
struction, will be rendered valueless; and the newest hospital
will yield the. largest percentage of unsuccessful and fatal
results. With intelligence, vigilance, and energy on the part
of the various officers in charge, an old building in which purity
and neatness are maintained, is greatly to be preferred to a
new one without such care. A close ill ventilated corner, an
accumulation of foul clothing, or careless slopping of floors,
or the obstruction of a drain, wonld contaminate the atmos-
phere of the best planned and best constructed building, how-
ever recent. Captain Galton of the British Army, in his admi-
rable address on the construction of hospitals, quotes from a re-
port of Mr. Simon, the medical officer of the Privy Council of
Great Britain, the following clear expression of these views

*“That which makes the healthiest house, makes likewise the
healthiest hospital ; the same fastidious and universal cleanliness,
the same never-ceasing vigilance against the thousand forms in
which dirt may disguise itself, in air, and soil, and water, in
walls, and floors, and ceilings, in dress, and bedding, and furni-
ture, in pots and pans and pails, in sinks and drains and dust
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bins. It is but the same principle of management, but with im-
measurably greater vigilance and skill ; for the establishment
which has to be kept in such exquisite perfection of cleanliness,
is an establishment which never rests from fouling itself ; nor are
there any products of its foulness, not even the least odorons of
such products, which onght not to be regarded as poisonous.”

It must not be assumed that all the peril of what is termed
hospitalisin vests lurking in old bnildings ; much less can it be
admitted that it is found only there, and can be escaped or annihi-
lated by adopting barrack buildings of one-story and of cheap
construction, easily erected and quickly destroyed. Hospital
gangrene, the most formidable malady supposed to originate
peculiarly in old, illy ventilated, and over-crowded wards, was
found in one-story newly constructed barracks during our late
war. Cheapness of construction and facility of removal may
lead to a want of vigilance, both in original construction and sub-
sequent administration, which will be productive of the worst
consequences. In truth, cheapness of construction inzolves the
use of inferior materials, and less care and skill in building.
Such a barrack after three or four years’ use, may have more
cracks in illy plastered walls, more open seams and fissures in
hadly laid floors of inferior wood, more pockets for the accumu-
lation of fomites, and be more saturated with poisonous influ-
ences, than a solid structure which has resisted the storms of
centuries and been kept in proper repair, and has afforded relief
to the sick and wounded of sucecessive generations.

This is not a mere conclusion deduced from theoretic prinei-
ples, but the result of actual observation. In one of the great
London hospitals the largest death rate was furnished by the new
wards recently added to the older strueture ; and the most satis-
factory practical refutation of theoretic argnments against per-
manent hospital buildings, is furnished in the highly interesting
and intelligent paper of Dr. William Hunt, contributed to the
Medical Times of Philadelphia, for Nov, 20, 1874, in which he
furnishes the statistics of the Surgical Mortality of the Pennsyl-
vanie Hospital, for the year 1872-8, as follows: * The entire
number of cases treated, during the twelve months in the house,
2,156 : of whom there died, 172, or 8.59 per cent. Of these cases,
768 were medical, and 1,387 surgical. The whole number of
Surgical deaths was 90. Of these there died within 24 hours
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(that is were killed by the accident for which they were brought
to the hospital) 35; within two days, 7; within three days, 4;
within four days, 1; within five days, 2. Of troubles inevitably
fatal, as spine and brain injuries, burns, wounds, ete., there
died in periods from six to ninety-three days, 9; of cancer, 3;
tetanns, 2 ; cases fatal in themselves, in or out of hospital, 63,
leaving a mortality of 27 to account for, of whom 4 are put down
to pywemia. The others were made up of very severe eases, such
as compound fractures, exhaunstive suppurative troubles, ne-
crosis, ete; and it is certainly fair to presume from the social
status of most of them, that their lives were prolonged and their
sufferings ameliorated as well within, as they would have been
without, a hospital.”” Well may Dr. Hunt propose the ques-
tion, ** How many of these cases died of hospitalism 1’

Now the wards in which the male patients of the Pennsylvania
Hospital are treated (and a very large proportion of the surgieal
cases are males), are in the oldest part of the building, bearing on
its front the date 1755 ; and those parts of most recent construe-
tion were erected in the last century. The entire interior was
replastered, and new floors were laid about twenty years ago.

It were nunwise to claim for that building the merit of per-
fection of arrangement ; those most familiar with it, are most
ready to recognize its defects, and are constantly renewing efforts
to remove them. But if with reasonable vigilance, such results
of treatment can be obtained in a hospital which has been
occupied more than a century, notwithstanding the defects in
construetion, which grew out of the imperfect knowledge of
the period at which it was built, it is only reasonable to claim
that it is safe to build hospitals with all the improvements the
result of modern progress, with the design and expectation that
they may be safe still when they shall have been in use by as
many generations, only let them be as solid in construnetion.
There is moreover, as has been already noticed, actual expe-
rience that exemption from diseases supposed to be especially
attached to old hospital structures, cannot be claimed for those
of most recent construction. Hospital gangrene, that most
formidable of them all, has not only occurred in the one-
story temporary barracks of our military hospitals, but is
found also in private, isolated dwellings. Two patients suffer-
ing with it were recently bronght from different guarters to the
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To secure the utmost available freedom of circulation of air
for the hospital, diminish the liability to intrusion from without,
and at the same time give to the neighborhood a participation in
the benefit of the open space by which the buildings are sur-
rounded, the grounds should be enclosed by a wall not more than
three feet in height, surmounted by an open iron railing ; the
ground within being graded to the level of the top of the wall,
thence rising by slopes and terraces to the highest level. The
streets bonnding your lot on the north and south and east are all
of reasonable width, while the noble avenue lying beside your
western limit has a grandeur in its breath, as well as in its extent,
which renders them in comparison contracted. If possible with-
out encroaching on the space necessary for your structures,
Monument Street, which forms your northern boundary, and on
which your buildings should front, should be widened to corre-
spond with Broadway on the west. Such an abandonment of
ground on the part of the hospital would not diminish the air
space of the institution and might invite the erection on the op-
posite side, of buildings of such character, as would be attractive
if not imposing. Every effort should be made by means of en-
closure, grading, planting, and embellishment, to render the
hospital grounds attractive in appearance, not only to the patients
within but also to the neighbors surrounding ; and thus to en-
hance the value of adjacent property and keep as far removed as
may be, all sources of contamination, moral as well as physical.
It is essential fo secure all the advantages possible with regard
to light and air. With this view not only should the buildings
be placed on the highest level of the ground but should be them-
selves elevated above it by a lofty basement.

The greater the elevation above the surface, the more cheerful
and healthy will be the wards. This consideration renders use-
less the direction that the rooms in the basement shall not be
used for the sick. They should be, however, to whatever use
they may be put, as well-lighted, as well:ventilated, and as well-
finished as any other part of the building ; and no wooden floor
should be allowed even in those parts which may have vaults or
cellars beneath them. Where there are such vanlts they should
be furnished with brick arches, and all the floors should be of
artificial stone or well laid and smoothly dressed flags. Whether
used for heating arrangements, storage purposes, or left unoceu-
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this relation. A structure perfectly adapted to the tropies, or to
the heated term of our own summers would be wholy unsuitable
to the rigor of higher latitudes, or of our winter season. The
variations of climate in the temperate zone require that all
dwelling houses and other buildings should contain arrangements
adapted to bolk extremes. This is preéminently necessary in hos-
pital structures.

Observation teaches us that even plants, except those of the
lowest organization, do not flourish in positions which are de-
prived of sunlight, and of air in mofion ; and that the conditions
which favor the development and promote the growth of these
are inimical to animal life. On the north exposure of buildings
and of trees, these growths flourish, and the higher order of even
vegetables perish.

During the winter months in this latitude the sun is wholly to
the south ; and the period of the year in which his rays reach
the northern side of a building at any hour of the day is very
gshort. During the cold months of winter, and the damp and
uncertain vernal season, the only breezes which can be admitted
into our dwellings, whether for invalids or persons in the enjoy-
ment of health, with comfort and safety, are those which blow
from the south ; while during the rigor of winter the northern
winds must be carefully excluded by every precaution that can
be adopted. North walls, even if wholly impermeable to air, be-
come so chilled by wintry blasts that it is difficult to heat apart-
ments bounded by them. No apartments for the sick, requiring
as do all such that there should be frequent changes of the atmos-
phere, and the maintenance of an equable and regulated tempera-
ture, should have such an exposure, unless they have also a
large sonthern opening. In prisons it is found that the health of
those who are confined in ranges of cells which have the northern
exposure, is not so good as that of those in the sonthern ranges,
and those on upper-tfloors are better than those on the lower. Tt
is therefore laid down as an established principle in hospital
construction, in this latitude, that the wards shall be so placed
that the greatest possible proportion of their surface shall be ex-
posed to the south, and thus receive all the benefit of the direct
rays of the sun, and that even with this advantage there shall be
as few cul de sacs, in which the freedom of cirenlation of air is
impeded, as is possible ; and that the spaces between parallel
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buildings shall have as great width as is compatible with proper
concentration,

The various rooms necessary for the purposes of general admin-
istration and the residence of oflicers may easily be placed in a
central structure, and so arranged that each shall receive a share
of those influences, so essential to the life and comfort of those
who oceupy them, ample for those in health, engaged in active
employment, and able to seek refreshment by out-door recreation.
To these, therefore, the considerations so essenfial to the proper
provision of accommodations for the sick, do not apply. Ir is
only necessary to provide space, light, and air, in proportion to
their number. The southern exposure is of less importance,

Some general remarks on the subject of construction should
precede the consideration of the specific details of the parts of the
building. The style of architecture is a matter of taste ; the
interior arrangements and adaptation of the several parts to the
purpose designed, and to each other, is the point of essential im-
portance. Still some regard to appearance and effect is due to the
community ; and any violation of the rules of proportion of the
parts, or of the canons of taste in ornament, should be avoided.
Prisons and police-stations should be made forbidding and repul-
sive in appearance, even though regard for the sanctity of life
demands that there should be nothing detrimental to health in
the interior arrangements. School-houses and college-buildings
should be spacious and cheerful-looking ; and so, preéminently,
should be the structures designed for the reception of the sick.
A lhospital should have an expression of comfort inspiring a
sense of repose, and tranquillity, and hope of restoration of
health. The very exterior should be attractive to the approaching
sufferer. Wounnded men, brought to the hospital of the Protes-
tant Episcopal Chureh in Philadelphia, from the terrible discom-
forts of field exposure, declared it was ‘‘like the approach to
paradise.”” Too great display of ornament is ont of place, not
only as involving a needless expenditure of money better appro-
priated to provisions for the comfort of the patients, but as re-
pugnant to the inherent sense of propriety. The style of archi-
tecture must of course be accommodated to the material used in
building, and that will vary of necessity with locality, and be
determined by convenience and cost. If stone be used, it should
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not be so white as to be glaring to the eyes of the sick, nor so
dark as to be gloomy. Whatever be the exterior, the inner walls
and the lining of the outer should be of well-burned brick, well
laid with strong mortar ; and in order to secure entire freedom
from dampness, and check the transmission of heat, cooling the
wards in winter and heating them in summer, an air space of
some inches should be interposed between the outer and the inner
walls. The greatest vigilance should be exercised, during the pro-
gress of the building, to guard against the carelessness of work-
men, who will, unless watched continually, fill this space with
rubbish and mortar, thus defeating the object. The same vigi-
lance over the construetion of flues is absolutely required. The
neglect of it has entailed serious inconvenience, and endless ex-
pense in the removal of obstructions which may impair the action
of the best-contrived plans for heating and ventilation. The igno-
rance of some, and the indifference of others, require the unceas-
ing oversight of an active and intelligent superintendent during
the whole progress of construetion. It does not do to commit this
to contractors or master builders, too often careless about minor
mattersof detail. Obstructed flues, or wooden joists improperly
placed in contact with heated flues, are too often the result of
the ignorance or covetousness of builders, and can be guarded
against only by the unceasing watchfulness of those who will be
interested in the future success of the institution.

The greatest solidity of construetion is necessary. To secure
this and guard against the results of settling, the foundations
should be deep, broad, and heavy, and of such material as will
bear the superincumbent weight. This cannot be too seriously
urged. Time should be allowed for the necessary settling before
the superstrocture is laid upon them.

Grading of grounds, exeavation, substrnetures, construction
of sewers and drains should be the work of one season, leaving
them well protected during the winter. Another building season
will be required for erection of walls, roofing in, and laying of
floors. During the second winter much indoor work may be
done, and preparation made for the plastering, which should be
done so soon as the weather permits. This should be applied
directly to the walls ; be of the best materials and have what is
known as the ard polish for the finishing coat. All joints and
projections should be rounded. Wooden mouldings are wholly
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dued tone. No rugs, or floor cloth, or covering of any kind,
should ever be allowed. They will, of necessity, become fonl,
no matter how much care is exerted to guard against it. The
naked floor should therefore be made attractive in appearance.
The natural color of the wood, it is true, is more pleasing to
the eye, but is liable to grave objection. The remark just ven-
tured as to the impossibility of guarding against the soiling
of rugs and carpets is equally applicable to the floors. The
accidental overturning a cup containing medicine, or some
excretion, a wash or a liniment, which cannot always be avoided
in the hurried movements often necessary, or a jet of blood
from a divided vessel before it can be tied, not only pro-
duces a temporary soil, but leaves a permanent stain on a light
colored floor, to offend the eye at least, even if free from other
evil influence. The effort to remove the soil or efface the stain
by serubbing, diffuses an unhealthy dampness throngh the entire
ward, especially pernicious to the oceupants of the adjacent beds,
All wel cleansing is injurious, and the necessity for it should be
guarded against. Floors made of Aard wood, and then rendered
impermeable by being imbued with colored oil or wax, may be
kept perfectly clean by dry sweeping, and occasional mopping
with an absorbing moistened ecloth, without the necessity for
serubbing, which, in careless hands, leads inevitably to the slop-
ping pools of water on the soiled spot, every moment absorbed
by the floor only to be emitted in a more subtle form of vapor
contaminated by the foulness of the source of the =o0il to remove
which the water was applied, thus diffusing more widely the evil
influence. Varnish and paint, while equally effectual with the
oil in preventing the absorption by the wood of whatever may
be spilled upon it, are liable to objection on account of the facil-
ity with which they are worn off by the attrition of feet : not only
giving an untidy appearance to the floor, but leaving the portions
thus exposed unprotected, to imbibe whatever may be spilled
upon them. The eolored oil is more deeply imbibed by the wood
than the varnish or paint; the application lasts longer without
requiring renewal ; and the eye is not offended by the strongly
marked lines of wear.

Before any floors are laid, or plaster put upon the walls, all
flues, and pipes or tubes for gas, or bell, or telegraph wires, should
be fixed cavefully, that there may never be occasion to raise a
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board in the floor or break the continuity of the wall. Tt is im-
possible ever to re-adjust a board once raised, or to repair perfectly
the fracture of the plaster coat. Applicable to every part of the
building, these remarks apply with still greater force to the
wards direetly appropriated to the sick.

The windows should be large and rise high toward the ceiling,
and descend so low toward the floor as to permit a patient lying
in bed to look out of that before him without being compelled to
assume any constrained position.

Some have suggested that they should open down to the floor.
There are many objections to such windows. It is difficult, if not
impossible, to make them so close as to exclude dranghts, which
are always nundesirable, and under such cirecumstances, falling so
direetly on the beds, would be very injurious. While it is im-
possible to exclude the outer air, and most improper if possible,
its admission should be under control, and not through crevices
or cracks. The sashes of windows descending to the floor and
rising near the ceiling, are too heavy to be easily moved, and the
glass is too liable to be broken. The ward windows should be
double glazed, with a space between the inner and outer panes ;
thus interposing a stratum of air, to interrupt the rapid transmis-
sion of heat during the cold weather. All the windows should
be furnished with inside, slatted shutters, divided transversely
midway in the height, and folding in several divisions longi-
tudinally. The slats shonld be short and narrow, and lie well
over each other, and turn in compartments on pivots. These
are absolutely necessary in order to moderate excess of light,
and to prevent the falling of the sun’s rays directly on the beds,
or even faces, of the patients.

Outside awnings of canvas, such as are used in tropical coun-
tries and are now being introduced in our own, placed during the
summer at the windows of the wards, would contribute greatly
to the comfort of patients. They shade the windows effect-
ually, while they afford free access to the air. They must be
removed at the approach of winter, during which all the sun-
light available is required. The window seats everywhere
gshould be of slate, polished. Wooden seats expand and con-
tract under the drying influence of heat, and erack the plaster
where it rests npon them, thus not only giving rise to an un-
sightly appearance, but affording harbor for vermin. They
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should be wide, so as to afford suitable resting-places for flower-
pots containing living plants, which enliven the appearance of
the ward, and cheer the hearts of the patients. They are not
liable to the objection so justly made to flowers which have
been cut and formed into bougaets. These deeay promptly,
and communicate to the water in which they are placed vege-
table juices, which undergo putrefactive fermentation and render
the air impure, :

One of our most distingnished surgeons in charge of a large
hospital half a century ago, expressed his opinion that no hospi-
tal was complete which was not provided with a green-house,
from which flowering plants should be placed about the wards and
rooms of patients. :

The main central building should contain all the apartments
necessary for the comfortable accommodation of the various resi-
dent officers, professional and executive, and these shonld be
provided with such liberality as shall promote the cheerfulness
and health of those who, in the discharge of their arduous duties,
are subject to influences depressing to the feelings, and injurious
to the health. No useless expenditure npon ornament or furni-
ture should be indulged. Here, as in the other departments of
the hospital, there should be nothing requiring extra service to
preserve cleanliness ; nothing to oceasion needless expenditure,
or the employment of more servants than are absolutely neces-
sary. The greater the number of these, the more to be fed and
lodged, the greater the difficulty of preserving order and disei-
pline and cleanliness.

The warden or superintendent, and the matron and resident
medical officers and apothecary may well form one family, having
one parlor and one dining-room in common, while the other em-
ployés and servants will have similar apartments in the central
basement, or near as may be to the kitchen, but without being
allowed access to it, except for service there. They should not
be allowed to gather there to gossip and idle. A sitting-room
should be provided near the refectory to which they can resort
when not engaged in active duty. Ample provision should be
made in the basement of this central building for the accommo-
dation of the servants; with arrangements for ablution, bathing
their persons, and for water-closets, etc. These should all be
light and airy. This should be firmly impressed on th: minds
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prevent the absorption of the foul water splashed against it.
There should be also a fixed bath-tub, lined with planished
copper coated with tin; and a movable bath-tub to be taken if
necessary to the bedside of any patient unable to bear being
carried to the room. The apartments appropriated to these pur-
poses must be well lighted by windows independently of the
ward ; and ventilated by a separate stack of flues to be heated
either by fire in the basement or by steam coils properly placed
within them, or connected by horizontal flues with the furnace
chimney. Every seat in the water-closet must have an opening
beneath it condueting to a heated flue, so as to furnish a strong
downward current beneath every pan.

Similar arrangements for the subsidiary ward should be made
in the tower at the north end ; which should be made so capa-
cious as to furnish space for this independently of that appro-
priated to that end of the main ward. In the upper part of
each of these towers there must be a room, heated by steam coils
in the cold weather in order to prevent freezing, containing iron- -
tanks capable of holding a supply of water ample to meet the
draught necessary for these several services. It is estimated
that at least 4,000 gallons is necessary to meet the requirements
of the eighty patients it is proposed to provide for in each
pavilion.

CORRIDORS AND VERANDAS,

Wards thus construeted must be united to each other and to
the main building by passages to facilitate the access of the
officers from part to part, and the proper performance of the
various services. Patients in various stages and degrees of
sickness will also require transference from one ward to another.
There must, therefore, be means of communication, and in our
variable climate it is important that these shall be capable of
being warmed in winter, and kept airy in the summer; and
sereened from the sun, and protected from the weather at all
seasons. There is no diffieulty in securing the fulfilment of all
these purposes, without risk of obstruetion of the freest circula-
tion of air. The corridor should be wide and lofty, and the
doors should be large, and open opposite to each other; and
the arches should correspond in the same way, and be made as
high and wide as is compatible with strength of the walls.
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the weather, except the most inclement, they are favorite places
of resort, and patients unable to rise may be gratified in their
desire to be carried there on their beds. There is no adjunct of
the ward which contributes more to the comfort of the sick, or is
more important in promoting the restoration of health.

A similar veranda may be provided at the south end of each
ward, with a large central window opening to the floor. In this,
however, smoking should be prohibited, as the fumes would be
drawn directly into the ward.

A towerat the side of the south end of the pavilion, correspond-
ing to that in which the various offices are placed, and like it
occupying the space beyond the corner chimney, furnishes a
small apartment, with a fireplace in the corner and a window at
the one side, well adapted to receive a patient in such condition
from any cause as to make it desirable to remove him from the
general ward.

The wards thus construeted should be made as attractive as
possible. The walls properly finished with a hard plaster, well
polished, will retain their purity of color for many years, and
can at any time receive a coat of paint of some subdued tone.
The spaces between the windows and over the fireplaces may be
made attractive by cheerful pictures or appropriate sentences of
comfort and encouragement.

In furnishing, nothing should be allowed which is not abso-
Intely necessary ; and above all other considerations, the ntmost
care should be taken to exclude everything which may be per-
verted into a receptacle of any soiled garment or other source of
impurity.

The bedsteads should be of iron, closely riveted and strongly
but lightly framed, affording the least harbor for vermin that
can be. Constantly introduced with patients brought from cham-
bers teeming with such pests, nothing but the most extreme cau-
tion against the provision of harboring places, and vigilance in
subsequent care, can protect the wards from their presence and
disgusting prevalence. There gshould be no lockers for any pur-
pose whatever. They cannot be kept free from insects.

The mattresses should be of the best curled hair, capable of
being purified and renovated frequently ; and the warmth of the
patients should be secured, not by what are known as * comfor-
tables,” wadded with either cotton or wool, but by good woolen
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the most important arrangement for the health of its occnpants.
A hospital ward without it, is radically and essentially imper-
fect. Other agencies for the preservation of the purity of the air
may properly be brought into associated action, but this is the
one without which all others fail. It only requires sufficient
afflux to be secured from a healthy and pure source of supply
through channels in which it is not vitiated in its course, and the
object aimed at is satisfactorily accomplished. If the tempera-
ture permitted this constant maintenance of fire, and the size and
position of the fireplaces and chimneys were properly adapted to
the area of the ward of a hospital, no other agency would be
needed. It possesses this most important advantage, and one
peculiar to itself, that while it keeps currents in motion through
every part of the air space of the ward, the final course of the
air is to the point of combustion and extraction in the grate,
sweeping in its progress along the floor, and about and beneath
the bodies of the patients, and the beds on which they lie. The
air thns carried up the chimney, must be replaced; and the
supply will be drawn from corridors as well as through fiues,
and thus enrrents setting into the several wards and finding their
outlet by the fireplaces will prevent the escape from the wards
into the corridors of the poisoned atmosphere,

In order to secure the certainty of a sufficient draught into the
ward to prevent any flow from it into the corridors, chimneys
with open fireplaces should be placed in each corner of the long
ward, and also a eentral stack in the middle of the floor of each,
having a grate near the floor on the north and south faces of the
central stack, and fires should be kept burning in the grates
whenever the temperature permits. But the air from the corri-
dors or other source must not be cold, or the heat diffused by
direct radiation from the open fires will not be sufficient to keep
the femperature of the ward at sueh a point as is congenial to
the feelings or conducive to health. It must be warmed mod-
erately before admission to the wards, and must be drawn from
an uncontaminated source. The best mode of doing this will
claim notice hereafter, attention at present being limited, as
closely as the necessary connection of the topies will admit. to
ventilation only.

But powerful as is the agency of the open fireplaces, we are
not necessarily limited to this alone.
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info which pure fresh air is admitted from without through a
duct under the floor. An iron back above the point to which
the coals are heaped, and an iron pipe passing through the air-
chamber to convey away the products of combustion and the
smoke, use the heat which would be carried up the chimney in
warming the air in the chamber, which is then discharged into
the ward through an opening in the breastwork of the chimney
about halfway between the top of the grate and the ceiling. The
air cannot be scorched and over-heated, as is done in hot-air fur-
naces and by stoves, which parch the air and not only rob it of
the necessary moisture, but deprive it of its vitalizing properties.
““The limit to which the heat from the fire can be so utilized
will be the point at which it cools down the chimney so as to
check the draught in combustion of the fuel.”” Tt is self-regu-
lating ; too large a supply of air into the air-chamber will cool
down the flue and check combustion, while on the other hand, the
more active the combustion the greater the amount of air thrown
out through the opening into the ward, and the more active the
ventilation. The warm air thus thrown out into the ward, mingles
with that which ascends in front of the breast of the chimmney,
under the rarefying influence of direct radiation from the fire,
and with it sweeps around the upper stratum of the air of the
ward, is cooled as it approaches the ceiling and walls, descends
by these to the floor and is again drawn foward the open fire,
thus sweeping along the floor and carrying with it the exha-
lations and other contaminating matters held in suspension
gathered around the beds, to be consumed in the fire, or carried
with the produects of combustion and other unconsumed matters
with the smoke from the chimney-top.

But there must be still other channels throngh which air must
be admitted to meet the demands created by the dranght throngh
the fires and up the flues; and when the outer temperature is
low, it cannot be allowed to enter the ward nnwarmed. It must
be supplied through air chambers heated by steam coils, and
these should discharge themselves into the ward near the floor,
about midway between the central fireplaces and those in the
corners of the wards, and also in the middle of the projection
thrown out laterally opposite the central stack of chimneys.
The currents thus created do not mingle, but maintain an unin-
terrupted circulation.
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great a sacrifice of time and power, to commit their perform-
ance to a smaller number than that which experience has proved
practically the best proportioned ; four of each branch. They
are thus able to divide the service as is most agreeable to
themselves. Some prefer a longer period of service with a
smaller number of cases ; and two together take service for six
months and divide the wards: while others prefer the shorter
term of three months and the undivided charge of all the cases
presenting during that period. There are valid reasons in favor of
each arrangement ; but it is a matter of detail which may properly
be left to the wishes and judgments of the officers themselves.
However it may be arranged, the entire control and responsi-
bility for professional treatment must rest on the surgeon or
physician having charge at the time, subject only to such rules
regulating consultations as shall be established in concert with
the professional officers by the board of trustees.

The appointments should be made annually, with the implied
understanding that changes are not to be made except by resig-
nation, unless for some neglect of duty or other cause which
should be ample to justify the attaching so grave a stigma to
character as would result from such change. The occurrence of
the annual elections affords opportunity for change if any good
reason require it, but should never be allowed to furnish occasion
to exhibit either personal favor or disfavor on any other ground
than professional merit.

‘While the entire responsibility for the treatment of the patient
must rest upon the shoulders of the attendants-in-chief, there
must be subordinates to execute orders, and have charge of the
medical and surgical treatment during the intervals between the
visits of the physician or surgeon-in-chief, and to superintend
the nursing. There is no part of the hospital service more impor-
tant than this, since the efficiency of any treatment depends
wholly on the faithfulness and accuracy with which it is applied.
The charge of the whole could not be committed safely to one
salaried officer. The duties are too arduous and conflicting ; and
the difficulty of accommodating himself, and distributing his ser-
vice among the many cases, and under the direction of different
chiefs, is too great. It would be impossible so to arrange the
hours of service that one resident only should be able to attend
on each physician and surgeon-in-chief in his daily visits to the
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wards, nor could any one be found with the advantages of per-
sonal experience added to natural endowment of mental power
and energy of character, sufficient to qualify him for such a post
of duty, willing to assume a merely subordinate position, or able
to keep his own opinions and usages entirely subject to those of
others, some, perhaps, his juniors. Intelligent young men are
better suited for such positions.

Two resident physicians to each pavilion embracing a pair of
wards, one medical and the other surgical, will probably be
found a judicious arrangement. If the duties to the patients are
properly performed, they will require as much time and atten-
tion as can be given to them consistently with the proper study
of the cases and the cultivation of medical seience, the oppor-
tunity for which should be the inducement to seek the appoint-
ment. Much time would be occupied in the application of
bandages, and splints, and dressings, which should be required
to be done by the resident, for his own advantage as well as
that of the patient. Such positions are generally in request
among earnest junior members of the profession, and the selec-
tion of suitable incumbents is a matter of grave responsibility.
The relations between the physician and surgeon-in-chief and
the resident assistants are so intimate, and involve such responsi
bility, that it is proper there should be some connection of the
senior officer with the selection of smitable incumbents of the
junior office from among the candidates who present themselves.

The ultimate election should be in the hands of the board of
trustees, but should be made from a select body of candidates,
chosen from all applicants who may present themselves seeking
the appointment after examination of their gualifications and
merits by the medical and surgical board.

This division of the responsibility of appointment is desirable.
The medical officers, sitting as a board of examiners and voting
on each candidate, are preserved by the necessary reference of
the ulfimate decision to the board of trustees, from the perfectly
natural influence of partiality each for his own pupil, while the
board of trustees is only called to elect from those who have
proved themselves qualified to the satisfaction of those under
whom they must serve. The influences of friendship and favor-
itism are thus, as far as may be done, neutralized.

The resident physicians should be elected to serve at least
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TRANSPORTATION OF THE SICK AND WOUNDED.

" This is one of the important subjects on which you solicit sng-
gestions. _

One or more vehicles, properly shaped to receive a mattress
or stretcher, hung on springs adjusted to the varying weight it
may be required to carry, and provided with all the appliances
to limit motion, and prevent its transmission to the sick or
wounded occupant, should be held in readiness ; with the horses
required to draw them. These should be used only when the
distances are great or the weather inclement. For moderate or
short distances stretchers, carried by men, may be substituted
not only on account of economy of expenditure, but, what is
much more important, to the great diminution of the suffering
of the patient. The rude extemporized resort to the nnhinged
window-shutter, or door, or hard settee, properly guarded by a
small mattress or folded quilts, is often to be preferred to the
wheeled carriage, however carefully driven over illy paved
streets, swayed from side to side in the unavoidable jostle of a
crowded thoroughfare. Bearers can generally be seeured with
but little difficulty.

The modern application of telegraphy has provided conveni-
ences for summoning assistance, which cannot be too highly ap-
preciated, and of which hospitals have not been slow to avail
themselves.

The hospital office should be put into immediate connection
with the central police station ; with the understanding that mes-
sages should be promptly transmitted through it from every
part of the city, whenever an accident has resulted in injury
requiring the subjects to be sent to the hospital. One of the
resident surgeons should be detailed for duty in taking charge
of the case, and superintending the transportation to the hos-
pital. The wellintentioned but ignorant officiousness of benevo-
lent spectators often suggests remedies or actions not only inap-
propriate, but positively injurious; and the meddlesome inter-
ference of some who claim the privilege of doctors without the
qualification, is often more pernicions still. When we think
of the evil effects too often resulting from such ignorant or pre-
sumptuous interference, we cannot estimate too highly the value
of the timely and authoritative interposition of one who comes
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prepared to take prompt measures suggested by knowledge and
E}:]JBI‘IBI]CE.

All the instruments required for stanching hemorrhage, or
supporting an injured limb, should be despatched with the am-
bulance in charge of the surgeon. Limbs or lives which wonld
be sacrificed by delay in the transportation to the hospital, or
through injudicious treatment, would thus be saved.

RELIGIOUS SERVICES.

The importance of this branch of hospital arrangement cannot
be over-estimated.

Considered from the lowest point of view it is evident that
man’s spiritual nature is as much a part of his being as his cor-
poreal, and its appetites and disordered conditions require as
decidedly supplies and remedies. Temples to the god of healing
were probably the hospitals of the civilized nations unenlight-
ened by Christian revelation. They were certainly the tokens of
a sense of dependence on a higher power than human art for the
relief of sickness and pain : and among all Christian people hos-
pitals for the relief of disease have been an outgrowth of relig-
ious philanthropy. It were irrational, to say the least, to pass
without consideration the intimate relation between the body
and the soul, and to overlook the influence which the one exerts
upon the other, and while providing for the cure or relief of the
morbid states of the body to neglect the claims upon our sym-
pathy of feelings which disturb the bodily health, and upon that
ground alone, if on no higher, are entitled to demand considera-
tion.

Religious instrnction and consolation can be neither rejected
nor neglected with impunity, however much the injudicious ob-
trusion of it may be condemned. The proper adjustment of
this influence is a delicate affair, and is entitled to much thought.

Even those who under the exciting and all-absorbing influence
of active pursnit of temporal business and pleasure have been
most suecessful in banishing from their minds the thoughts of
another state of existence, find that in hours of weakness and
sickness, with their enforced exclusion of eustomary pursuits
and excitements, the soul naturally realizes and dwells npon the
shortness and uncertainty of the present life, and that the thought
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of another state of existence will intrude, however much it may
be repelled. The judicious direction of such thoughts, and the
supply of the consolations of revealed religious truth, are there-
fore as much a humane duty as the provision of proper reme-
dies for bodily disease, and support for bodily weakness ; and
the proper control over action designed to meet this state of the
mind and heart of the patients is as legitimate an exercise of
judgment, as that which provides and regulates the application
of remedial agencies to bodily diseases. It would be as nunwise
to leave this without provision as it would be to open the wards
for the reception of cases of disease without control over the
mode or character of the treatment to be employed for cure or
relief.

The importance of the subject was properly appreciated by
the founder, who in his letter of instructions to the Trustees
says: ‘‘It is my especial request that the influences of religion
“‘should be felt in, and impressed upon, the whole management
¢ of the hospital ; but I desire, nevertheless, that the administra-
“ tion of the charity should be undisturbed by sectarian influence,
‘* diseipline, or control.”’

The religion of Jesus Christ, in whose divinity and offices he
himself professed his faith, is beyond doubt that which he desired
should permeate with its healing influence the institution he en-
dowed ; committing the control of the means by which that influ-
ence should be disseminated to the board, excluding sectarian
teaching and attempts at proselytism, at the same time that he
provides for the extension of the benefits of the charity to all
without regard to creeds or the want of them.

The character and known views of the members of the board
of trustees selected by Mr. Hopkins himself, and to whom he
entrusted the carrying into applieation his “‘especial request,”
—men with whom he had been infimately associated for years
before the selection of them for this duty,—may be looked npon
as the expression of his purposes in this respect.

Some rules for the regulation of this important matter must be
adopted.

That which is simplest of all, requiring no argument for its
support, is, that every patient in the hospital shall enjoy, as an
unguestioned right, the privilege of receiving the visits and re-
ligious services of any one he or she may select, whether a regu-
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has had charge of the case in its acute stages. The miasmatic
influence which prevails on the shores of the Chesapeake and its
tide-water tributaries, precludes the resort to them. Next to
water, railroad communication is to be chosen. But this must
be by a route affording frequent trains and stoppages, and the
site selected on this must be near a station.

If a common road affords the only avenue of approach, the
distance from the hospital for the treatment of acute disease
must be so limited, that the probability of proeuring a suitable
gite is proportionally diminished.

The site itself is as important as the location, and the selection
of it is surrounded by as many and as great difficulties. It must
not only be in a salubrious district, free from the contaminating
influences of imperfect drainage and neighboring swamps, but
must not be in the vicinage of any of the numerous establish-
ments inimical to health which cluster around the suburbs of
every great city. It should have a good elevation and perfect
drainage, an ample snpply of water, sufficient area to furnish
space for outdoor exercise and amusement, with unobstructed
air, and ready access to market for supplies.

The site determined, a second guestion at once presents itself
searcely less perplexing.  Willit be proper to colleet convalescent
invalids without regard to age, sex, or color in one building ? All
are certainly included in the provision made by the founder.

During acute sickness the collection of all in one common insti-
tution is unattended by any difficulty. Is there not, however, a
change in circumstances connected with returning health and
vigor, which renders indiseriminate and unrestricted communica-
tions in hours of constrained idleness liable to very serious objee-
tions —objections which would not be obviated by the interposi-
tion of territorial lines of division, nor even by the obstacles
interposed by separate buildings on the same grounds. This is
a subject which demands careful thought and investigation, and
on which there is yet no experience in this country to guide one
in forming an opinion. The separation of the sexes in detached
buildings would alone involve greatly increased labor in adminis-
tration and supervision, and enhance largely the cost of main-
tenance, which would be doubled by the distribution into separate
buildings. Distinet homes for the white and colored must, of
course, be designed.
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There is a limit to human responsibility, and if one waits till
some plan for doing good is devised, which shall be free from all
contingencies which may result in evil, one may abandon every
effort for the relief of the suffering which abounds in the world.

Responsibility terminates with the exercise of reasonable care
to provide guards against the evils inseparable from the reception
of both sexes in one house; and the same intercourse which is
proper in social life, in lodging-houses and other homes for the
healthy population, may well be recognized as allowable in the
home for the convalescent ; the cost of building and expense of
support being thus greatly diminished, and the benefits propor-
tionably extended to a larger number. Still, it is a very serious
difficulty, and the only effectnal barrier against the evil conse-
quences which are inseparably connected with one common home
would be the establishment of two, entirely distinet in govern.
ment, and remote from each other.” The original cost would be
double, and that of maintenance nearly so ; but it is only by this
that the evils resulting from association can be wholly avoided,
The sawe principles of construction would apply whichever
counrse is taken.

It is difficnlt to determine the proportion to the general hospi-
tal which such an appendage should bear. The percentage of
recoveries to admissions would not afford even an approximate
estimate. Various influences will induce a large proportion of
those thus restored to desire to return to their own homes so
soon as they are able to leave the wards for the sick. Duties to
be performed, however imperfectly, will draw heads of families ;
and the indeseribable charm which finds its centre in the home
of the lowliest, will cause a large proportion of those who possess
homes to prefer to return to them even though the material com-
fort, to a disinterested observer, be beyond comparison less than
that offered in the convalescent home. There is in the mental
and moral association a charm which may be more powerful in
its attraction, if not in its health-restoring influence, than sun-
shine and pure air and good diet without its aid.

Then again there may be many patients discharged cured from
the wards, to whom for various reasons it would not be desirable
to extend further benefits, At the moment of an accident, or in
the hour of sickness, all are welcomed ; the profligate, the pro
fane, and the unworthy and ungrateful. :
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pavilions, with common centre building for administration offices,
and the restraint afforded by mutual observation and the more
winute circumstantial supervision of the officers of the institu-
tion which would naturally result from such concentration, would
be the most effectual.

The detail of arrangement of such a structure should be the
subject of careful thought. It is only necessary to present the
general principles which should govern the selection of the plan.
The kitchen, laundry, and heating apparatus should be in de-
tached buildings, their location in relation to the main building
being subject to the nature of the grounds chosen. The kitchen
must be brought into as close proximity to the refectory as pos-
sible, and the laundry be as much detached.

There should be commodious and well-aired and lighted apart-
ments for the use of the inmates in such weather as forbids out-
door amusement ; and every inducement shounld be presented to
encourage some agreeable employment of strength and occupa-
tion of time. Miss Nightingale says: ‘A little needle-work, a
little writing, a little cleaning, would be the greatest relief the
sick counld have if they counld do it. These are the greatest relief
to you though you do not know it. * * * * Bearing in mind
that you can have all these varieties of employment which the
sick cannot have, bear also in mind to obtain for them all the
varieties which they can enjoy.”

The dormitories should be large and airy, and heated on the
same principles as those advocated for the hospital wards. They
should be common, not isolated. One convalescent should not be
left alone during the night, lest there should be some need for
assistance which could not be summoned. Two only should
not be placed in the same apartment, lest incongruity of temper
or dissimilarity of habits should involve risk of disturbance. A
few private apartments should be provided for special cases
whose presence in the common dormitories wounld interfere with
the comfort of others, or for such as could pay for extra accom-
modations. Even these should have communicating doors, so as
to permit the summoning of assistance ; and there should be gal-
vanic connection with the apartments of the nurse by which she
could be summoned in case of necessity.

Refectory, dormitories, and rooms for amusement and oeenpa-
tion in weather which does not admit of out-door pursuits, are
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a hospital accommodating that number of patients shonld stand
in the centre of an acre of ground. The proportional area was to
be greater as the number of patients inereased. There can be
no doubt, however, that for permanent healthfulness a smaller
number of persons to the acre is desirable, for we thus more
effectually secure isolation. Where the grounds are ample, as
in the present case, there is no other reason why the number
should exceed 40 persons to the acre as a general average, than
that which grows out of administration, And we believe it
possible, in the combination and construction of the ward and
administrative buildings, to fix npon 40 patients to the acre as
the basis of distribution of the sick to surface area.

2, Tinr CLASSES OF SICE TO BE RECEIVED,

“The indigent sick of this city and its environs, without
regard to sex, age, or color, who may require surgical or medical
treatment, and who can be received into the hospital without
peril to the other inmates ; and the poor of this city and State,
of all races, who are stricken down by any casunalty, shall be
received into the hospital, withount charge, for such periods of
time and under sunch regulations as you may prescribe. It will
be your duty to make such division of the sexes and patients
among the several wards of the hospital as will best promote
the actual usefulness of the charity.

‘“ You will also provide for the reception of a limited number
of patients who are able to make compensation for the room
and attention they may requive.”’—Mr. Hopkins' Letter to the
Trustees.

““In the same general category of things to be provided, wonld
be included suitable appliances for promptly and efficiently
caring for accident eases, so numerous in a large city : and a
dispensary for out-of-door relief, both by the dispensing of
medicines and the giving of medical advice.”’—LZLefer of In-
struction of Trustees.

From these instructions it appears that all classes of persons,
and all forms of disease, are to be admitted to this hospital,
excepting such as would be perilous to the inmates, This latter
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BUILDINGS ADAPTED FOR THE CARE AND TREAT-
MENT OF THE SICK OF A GENERAL HOSPITAL.

“Tr is my wish that the plan thus chosen . . . shall pro-
vide for a hospital which shall, in construection and arrangement,
compare favorably with any other institution of like character
in this country or in Europe.” — M. Hopkins' Letler to Trustees.

‘It will readily occur to you that the subject most prominent
at this day in the professional consideration of the Hospital
question as applicable to cities, is the choice between the pavilion
system, which admits buildings of two or more stories in height,
permanently constructed, of which the Herbert Hospital in Eng-
land and several in this country may be considered good modern
types ; and the barrack system of one-story structures, destrueti-
ble in whole or in part, which were so successfully used in the
late war, but of which no extensive and prominent example is
now in operation. In determining the claims of these systems
respectively, as applicable to us, careful regard should be had to
the character of the patients intended to be the subjects of our
nursing, so as to avoid the error of building an instifution which
shall prove to not meet the requirements demanded in the care
and cure of women and children, and the generally enfeebled
inhabitants of the sheltered lanes and alleys of a city, however
much such a structure may have been a success when applied to
the uses of hardy men in the field. We presume there must be
some general principles of hospital hygiene and of hospital treat-
ment fixed and immutable in their character, the discovery and
proof of which are the result of close careful recorded observation
and judgment. If these principles can be best applied through
the agency of the pavilion system, we wish to adopt that; if by
the barrack system, then we will avail ourselves of that form of
construction; and if the true rule for our guidance shall be
found in the good features of each, and the combining of them
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all into a harmonious middle course, then we desire to make
that selection and combination.”’—ZLetler of Instruction of Trus-
tees.

In providing a residence for a sick person with a view to his
prompt restoration to health, our first and chief concern would
be to secure him an unfailing supply of pure and properly-
tempered air. Whatever other provision be made for his care
and treatment, to the wholesomeness of the air he breathed
we should attach chief importance. For pure air is the best
restorative in all forms of disease which human agency can pro-
vide, while impure air will destroy health and life in spite of
every means which we may devise and provide.* Simple and
self-evident as is the proposition that the sick must have pure
air in order to prompt recovery, we are strangely liable to allow
it to lose much of its force when applied to the aggregations of
sick persons forming a hospital. With infinite care and patience
we select the residence of a single invalid, with a view to secure
pure air, sunlight, isolation from other sick persons, and every
condition essential to health ; yet when we make provision for
large numbers of sick in one residence, we are not sufficiently
alive to the fact that we have increased the ratio of the import-
ance of these conditions by the number of sick to be cared for.

Impressed with these facts as perhaps no other person ever
has been, Miss Nightingale, in the following concise and em-
phatic langunage, thus defines what she understands by a hospital
pavilion :

‘“ By a hospital pavilion is meant a detached block of build-
ings, capable of containing the largest number of beds that can
be placed safely in it, together with snitable nurses’ rooms, ward
sculleries, lavatories, baths, water-closets, all complete, propor-
tioned to the number of sick, and quite unconnected with any
other pavilions of which the hospital may consist, or with the
general administrative offices, except by light airy passages or
corridors. The pavilion is indecd a separate detached hospital,
which has, or ought to have, as little connection in its ventilation
with any other part of the hospital, as if it were really a separate

"' ** In modern hygiene nothing is more conclusively established than the fact that
vitinted atmospheres in our dwellings and their surroundings are the most fruitful of all
aources of disense." —RignT HoN. Lvox PLAYFATR
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tion, if the fan is used. The coils of steam-pipe may be so ar-
ranged in this chamber as to distribute the heat to all parts of
the chamber. The ceiling should be the floor of the ward above
If this basement is used as a hot-air chamber, suitable openings
should be made in the ward floor like registers, and so arranged
as to properly distribute the heated air uniformly over the ward.
There may be valvular openings in the air-chamber communicat-
ing with the hollow space between the dounble walls, through
which hot or cold air, or disinfecting gases, may be so forced as
to heat, or cool, or disinfect the entire materials of the walls.
The floor of this chamber should be on a level with the surface of
the ground, and should consist of asphalt laid on concrete. The
dimensions wounld be 80 ft. length, 30 ft. width, 6 ft. height ; total
cubical capacity, 13,440 ft.

2. Waler-Closets.—One of the most diffieult questions to settle
in ward arrangement is the location of these filth-accumulating
appendages, so as at once to make them conveniently accessible,
and yet harmless in their effect upon the ward atmosphere. To
make them accessible, they are generally grouped upon the same
floor as the ward, at the extreme end, and direct communieation
with the air of the ward is intercepted by hallways, doors, and
counter and cross currents. These precantions have proved more
or less ineffectunal. The air of the ward has too frequently been
contaminated by the emanations from these adjacent rooms, and
no ward can be healthy the air of which is polluted by the efflu-
via from a permanent water-closet in constant use. The danger
does not so much follow from the recent dejecta of the sick, as
from those accumulations which undergo putrefactive changes,
and during that process evolve new and more dangerous infective
materials. It is of the first importance, therefore, that these per-
manent receptacles of the excreta of the bowels and kidneys
should be so placed and so managed, that their atmosphere can
never by any possibility reach that of the ward.

There is apparently but one method of entirely overcoming
this evil, and that is by the removal of the closet from the floor
of the ward, and locating it where it will be so separated from
all direct connection, that the air within it cannot penetrate the
ward. This plan would require that it should be located in
the basement, or upon the grounds of pavilions devoted to a
class of the sick who are capable of walking up and down



























IV.

HEATING AND VENTILATION.

“Certainly not second in importance to any of the matters
you are invited to instruet us upon, are those of ventilation and
heating, and the kindred subjects of light and sunshine as cura-
tive agents. The various methods of heating, combined with
ventilation, form professional problems about which the most
experienced and best informed medical minds seem fo be far
from being united. Whether heating should be aeccomplished
by steam or hot-water pipes radiating their heat directly into the
room, or by the same agency imparting heat to air in chambers,
to be thence sent into the apartment to be warmed ; or by open
fires in the angles or side walls ; or by ventilating stoves in the
ventre of the ward ; or by a combination of these methods, are
subjects upon which opinions widely differ : and whether venti-
lation should be accomplished by what is called the natural
method, through doors, windows, and unavoidable leakages, or
through flues and duets acted upon by the differing temperature
of the outer and inner currents, or by enforced currents set in
motion by fans, blowers, or other mechanical contrivances, are
points which have equally earned advocates and opponents. To
solve for ourselves these difficult problems, we invoke the aid of
yvour experience and thoughtful judgment.”’—ZLefler of Instruc-
tion of Trustees.

The problems of heating and ventilation have always been
difficult of solution, whether applied to hospitals or private resi-
dences. The methods which have been suggested and employed
are innumerable, varying from the common fireplace to the most
fanciful and expensive apparatus. And yet the objects sought,
viz. : the constant removal of foul air, and the constant supply
af properly tempered fresh airv, without noticeable currents,
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does not seem to present any extraordinary difficulties. But
when we reflect upon the infinite varieties of apartments which
are constructed, their external surroundings, and interior ar-
rangements of rooms, we comprehend the complicated nature of
the problem of their proper ventilation.

The different methods of ventilation may be reduced to three :
1. Natural ventilation, where the ordinary doors, windows, and
heated fireplaces are relied on ; 2. Vacuum, or exhaustion of the
air of the room by heated shafts; 3. Plennm, or propulsion by a
fan. These different methods have their special merits, which
largely depend upon the eirecumstances under which they are
employed. Natural ventilation is the simplest and most effec-
tive method yet devised in small and isolated buildings having
proper inlets and outlets of air. It is not efficient in buildings
or apartments so inclosed as to obstruct the free flow of the ex-
ternal air. The efficiency depends upon the degree and steadi-
ness of the heat in the fireplace; but this will vary with the
temperature of the external air, and so it will happen that at
certain seasons, as in the summer, the ventilation may come
to a standstill, If, however, the building has an unobstructed
flow of external air around it, the ventilation will still prove
efficient. The vacunum differs from the natural method simply
in providing a permanently heated chimney with a constant suc-
tion power applied to the air of the ward. It is more expensive
in construetion, but when once completed is without further
cost, as the shaft is heated by the fires necessary in the adminis-
trative buildings. It can readily be employed to supplement and
make more effective the natural method. Plenum ventilation
differs entirely from the other methods. Instead of attempting
to draw the air through the wards by creating a vacuum, it seeks
to force the air through by propulsion. Its advantages are that
the air of the ward is constantly being agitated and finally
driven out, owing to the large and forced accessions of fresh
air. The power of the fan to create that constant pressure
which insures movements of the air without sensible currents is
proved by the anemometer. Without the fan this delicate in-
strument generally demonstrates stagnation in many parts of the
ward, but when the fan is in operation, the rapidity of its move-
ments shows the agitation of the air in every part. The value of
the fan is greatest in large buildings of multiple stories inclosed
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apartments, by neglecting so generally the simple processes of
heating the walls, floors, and other solid structures of the build-
ing.* The best illustrations of this method of heating is seen in
large conservatories and in the tent hospital. In the conserva-
tory the ground is warmed by flues laid in the earth or under
the floors, heated by furnaces sitnated outside of the building.
In this manner a tropical climate is readily maintained in north-
ern latitudes during the winter. In tent hospitals the heating
apparatus is constructed on a similar plan: the stove, or fire-
place, or furnace, is placed outside of the tent, and the ground,
or space, if there is a cellar, under the tent floor is warmed by
the flues leading from the fire to the chimney. By this arrange-
ment the ground and the floors are maintained at a uniform tem-
perature, and these impart their heat to the air of the ward. In
gome instances registers are inserted in the floor, through which
the air beneath enters the ward. The records of temperature
made in large tent hospitals heated in this manner, show re-
markable uniformity at all times, and in all parts of the ward.+
The system of ventilation in these wards is evidently natural.
The egress and ingress of air is through the necessary openings,
and largely throngh the materials of the tent itself.}

* ¢ Our methods of warming are very cumbrons, and we seem to be behind ancient
Rome and modern Russia. We warm the air, which changes in a moment, when a
door or window is opened, and we do not warm the house itself. Builders make the
walls thinner in these days, and we sit at a fire very much as ssvages over a blaze in
the open air."" —AUGUST SAarTIH,

t ** The thermometer out of doors standing at 20° Fahr., we found the following
temperatures existing within the tents, at five feet from the floor : At the entry of
the first tent (over the furnace), 57°; second, 59°; third, 61°; fourth, 89°; fifth
(farthest from the furnace), 554"."—M. BREHAN, The Am. Ambulance,

I have many times myself been a personal witness to the fact, that during the
rigorous month of December, when the cold was ranging from 14° Fah. to 10° Fah,,
the temperature within the tents was maintained from 54° to 59° Fah., and that
without forcing the fire.”"—M. JoLLy, Ambulance Americaine.

{ ** A canvas tent within which the air is warmed by a fire, is the best illustration
which can be suggested of effective natural ventilation, Neither special inlets nor
outlets for air. nor shafts, nor driving fans, are needed ; the elevation of the general
temperature necessary for the comfort of those within the tent in the winter EEASON,
with the free action of the wind withont, is all that may be required to maintain a
ventilation in every respect satisfactory; satisfactory, not only because it is sufficient,

but becanse it is accomplished regularly and without dranghts."—The Americon
Ambulance.
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tal, it may be stated that natural ventilation is best and most
usefully applied in small buildings, standing quite alone, and
with a free circulation of air around them. Itis the only method
which could be employed in a tent hospital. It can be made
efficient in any temporary wooden structure. It is only slightly
less efficient in permanent hospital-pavilions, which stand alone,
with free circulation of air all around them. In buildings aggre-
gated together, with inclosed courts and projecting portions, it is
altogether inefficient, On the contrary, vacuum and plenum
ventilation become more powerful and less expensive in propor-
tion to the ageregation of buildings. We are, therefore, readily
brought to the conclusion that natural ventilation should be
relied on in all detached one-story buildings, and the vacuum
and plenum ventilation should be adopted in two or more story
permanent buildings, whether pavilions or administration.

Of the several methods of heating, that should be preferred
which requires the least machinery and care on the part of ward
attendants, and does not in itself tend to vitiate the air. Ina
temperate climate, where the thermometer fluctnates in winter
between 40° F. and 25° F., the weekly mean being rarely below
30° F'., no elaborate system of heating can be required. Either
the common fireplace, or the ventilating fireplace, or some com-
bination which embodies the familiar principle of the fireplace,
should be adopted, or the ward should be warmed through the
air-chamber heated by coils of steam-pipe. The latter method
would prove the most economical, as the floors and walls could
bhe so warmed as to be retentive of heat for long periods. It
would require less supervision also on the part of attendants

than any system which necessitated the frequent replenishing of
fires.
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In the lecture-room students of every grade of advancement
are assembled to listen to the same lecture, and no oral examina-
tion is made except at the option of the student. In the final
examination the student is required to answer a few technical
questions, and is then advanced to the highest rank known to his
profession. The consequence of this vicious system of education
is that the standard of medical gualification is extremely low, the
degree of Doctor of Medicine is a misnomer, and the country is
overrun with titled but nnqualified practitioners. In the munifi-
cence of Mr. Hopkins we have the prophecy and possibility of a
reform in medical education which will be general in its character
and permanent in its results. Incorporated into the University
as an integral part of its system of education, the Faculty of
Medicine will be required to subject their students to the same
tests as are reguired in the other departments, to grade the
course of instruction, and firmly to exclude all ungualified appli-
cants for its degree of Doctor of Medicine. While there can be
no donbt that a school thus organized and conducted would at
first repel medical students who were pursuing their stndies and
seeking graduation through the old channels, it is equally cer-
tain that in the near future such a school would be the centre of
attraction to the profession in all parts of the country, and would
assume a national character and importance.

Relations of a Hospital to a Medical Sclool.—No medical
school can be regarded as properly endowed for instruetion which
has not the advantages afforded by a hospital. It is at the bed-
side only that the student can be successfully taught the practi-
cal duties of his profession. The hospital also furnishes the
basis of pathological or morbid anatomy, a branch of medical
education of the first importance. Facilities can also be fur-
nished for the study of practical anatomy. In these three par-
ticulars the hospital should be required to contribute to the
course of instruction pursned in the medical school.

To render the hospital available to the school, buildings should
be constructed adapted for the care of the dead, for an operating
room, for laboratories for the studies of practical and pathologi-
cal anatomy, and for a museum.

Mortuary, Pathological Laboratories, and Musewm.—One
building could be arranged for the care of the dead, for anatomi-
cal laboratories, and for the museum. It should be located on
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mony with the structures occupying the several other angles of
the grounds.

A chapel thus situated, and used for the moral and intel-
lectual improvement of the sick, is by no means a superfluous
building. It should be free to every denomination, and such
special appointments should be made in construction and fur-
niture as different religious sects might require. It would thus
be in use almost daily for religious services. There should
always be an organized school of instruction in the elements of
an English eduncation, for the benefit of those who need suck
instruction, and the number is always large in a general hospital.
This school should be regularly conducted in the chapel. And,
finally, there should be courses of lectures, conecerts, and enter-
tainments given for the amusement and instruction of the in-
mates. The importance of thus supplying the eravings of those
sick of chronic diseases, or convalescents for mental recreation,
can scarcely be overestimated.
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