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There is, perhaps, no topic which has received less specific attention 
from the great bulk of the medical profession than that which relates 
to the site and construction of hospitals appropriated to the cure 
of the injured and the sick. Hygiene has not, until very re- 

cently, been systematically taught in our schools of medicine. With 

the honourable exception of the London University, we do not know 
where hygiene is even recognised as taking part in the curriculum of a 
medical education. Can we wonder, then, if the great bulk of our 
profession do not find themselves up to the mark in all that is now 
being so successfully brought before the public in the important 
department of sanitary science 1 Nay, more, we are sorry to see some 
50-xxv. -1 
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of our profession actually doing their utmost, by their writings, to make 
the public believe that sewage emanations and other no less savoury 
decompositions are not only harmless but even salubrious. 

Particular details of topics relating to hygiology have only now and 
again been studied by us, and then only when we have been placed in 
circumstances which rendered some acquaintance with the great facts 
of hygiene an absolute necessity. 
A knowledge of all that relates to the site and construction of hos- 

pitals embraces an intimate practical knowledge of hygiene; and when 
an hospital for the sick is about to be built, we know that those who 
desire to see it carried out are generally at " sixes and sevens" 
as to where and how it should be erected. We search in vain 
in our systematic treatises on medicine, or in our cyclopaedias of 
medical science in the English language, for anything which can en- 
lighten us on this most important subject. One exception in recent days 
we must, however, make to those sweeping statements. That excep- 
tion is the article "Hospital," written by the late Sir George Ballingall 
for the ' 

Cyclopaedia of Practical Surgery.' In the course of lectures 

which he gave in the University of Edinburgh, from the chair of 
military surgery which he held there, an account of the construction of 
military and naval hospitals formed a part of his regular course of in- 
struction. He further tells us that to everything connected with the 
situation, construction, and internal arrangements of hospitals, he gave 
more than twenty years' habitual attention?" an attention," he re- 
marks, " for which I take to myself no sort of crcdit, because it is 
rendered compulsory by the wise regulations of the service in which I 
passed my earliest years." If we may judge, however, from the 

examples of hospitals constructed under the influence of the wise regu- 
lations of the service referred to, Ave do not think the doctrines or 

principles of construction that have been embodied in such monuments 
of architecture are either worthy of admiration or of being followed as 
models. The published monograph of Professor Ballingall does not 
add much to our knowledge regarding hospitals and their con- 

struction; and it will not redeem our profession from the charge 
of having neglected, to a very great extent, this important subject. 
The topics of the essay are huddled together without a plan, and 
the subject is left very much as the writer found it. He fails to elicit, 
to educe, or to establish any general and comprehensive principle upon 
which the construction of hospitals ought to be regulated. Indeed, 
Sir George Ballingall found the material to write from so deficient that 
he acknowledges his desire was to ascertain, rather than to propound 
with authority, any doctrine or fixed principle. 

Such a premeditated abortive intention is greatly to be regretted, 
inasmuch as few men had more opportunities of knowing what an 
hospital ought to be than the late Professor of Military Surgery in 
Edinburgh, for he served personally in no fewer than "three-aml- 

twenty different hospitals, civil and military." N"o one, therefore, 
was more entitled to speak from experience than Sir George Ballingall; 
yet, when he quotes no better model thaii the great hospital at 

Plymouth for future generations to copy, we cannot think that his 
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observation and experience led him in the right direction?that is, 
to the establishment of such sound principles as we think ought to 
determine the choice of a site for an hospital, or which ought to regulate 
its construction. We fear, indeed, that the prejudices and superstitions 
which entangled medical observation and experience a hundred years ago 
are scarcely yet cleared away. Nay, more, we shall presently show that 
there were men (and these army men) a hundred years ago who really 
knew and acted on the knowledge that the best and cheapest of all 
medicines was a boundless profusion of fresh air; that they would 
rather watch, shelter, and treat the sick soldier behind a hedgerow, 
under the canopy of heaven, than consign him to the reeking wards of 
a military general hospital.* 
We believe that the treatment of the sick and wounded in an hos- 

pital, or in lai'ge numbers together, is a specialty requiring much 
more careful study and attention than has been yet given to the subject. 
Houses intended for this purpose must be designed for the special end 
in view. The form and construction of ordinary buildings are not 
suited for such a purpose. 

Holding these opinions, therefore, we transcribe the titles of some 

monographs on hospital construction which have been recently pub- 
lished, with other documents, in all of which much valuable material 
exists of immense interest to the profession and importance to huma- 
nity. From these sources we desire to lay before our readers those 
doctrines and principles which we believe ought to guide us in the 
choice of a site for an hospital, and which ought to enable us to follow 
out in the architectural construction of such a building all those re- 

quirements which we now know to be conducive, if not absolutely 
essential, to moi-e successful and certain results in the treatment of the 
sick than have hitherto characterized our best intentions. 

It is with the greatest difficulty that any important principle can be 
made to attract the attention of the public, or even of any considerable 
number of individuals. Doctrines must be embodied in some material 
and substantial form before they make any impression on the general 
community. So far as the construction of hospitals is concerned, this 
statement is most true; for if we consider the very early age of the Chris- 
tian era, when hospitals are said to have been founded, and the length 
of time they have been in existence as sanctuaries for the cure of the 
sick, we find that it has taken centuries to develope any fixed principle 
which can be considered as fit to determine the construction of hos- 

pitals. And since that principle was first enunciated, nearly a century 
elapsed before it became embodied in a substantial form. At a time 
when great wars were being carried on in every quarter of the globe? 
when " Commerce, for the first time was united with, and was made to 
flourish by War" under the auspices of the greatest war minister that 
England ever saw?the great principle to which we refer was not only 
enunciated but embodied on a small scale by some of our army medical 
men. Their efforts, however, were unavailing; their position was not 
sufficiently elevated to give their opinions that importance they deserved; 
and consequently their power to prevent disease has always been feeble 

* See account of Pringle's Campaigns; also article in Builder, Feb. 4th, 1SG0. 
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and inefficient. So far as the construction of hospitals is concerned, 
recent attempts to construct them indicate retrogression rather than 

progress ; but now that we have a War Minister?Mr. Sidney Herbert 
?who is justly regarded as the very embodiment of military hygiene, 
and who has already done so much to better the condition of the sol- 
dier1, we have confidence that hospital construction and management 
will date most substantial improvements from his time. 

The origin of hospitals is involved in the obscurity of early eccle- 
siastical history; the circumstances and events which have led to their 
sanitary improvement are not difficult to trace, and an account of 
them is a comparatively modern story. It is a story of particular in- 
terest to us; and if told in the full minuteness of its melancholy details, 
it must be a story of thrilliug interest to all. Hospitals for the relief 
of the poor and the sick are pre-eminently characteristic of Christianity. 
They are spoken of as commonly known at so early a period as the 
famous Council of Nice, a.d. 305. The first one of note usually 
referred to as similar to our institutions, is that of Ctcsarea, a.d. 

370-380, and which was richly endowed by the Emperor Yalens. 
It is said to have been of immense dimensions. The hospitals of 
Chrysostom, at Constantinople, are next in the order of history; and 
by the ninth century it is said that there were twenty-four hospitals 
in Rome alone.* As for medical establishments during war for the 
care of the sick, little or nothing is said by the ancient Greeks or 
Romans, or even by the early historians of Christendom. Xenoplion, 
Csesar, and Polybius, who give the most minute details of war, and the 
first of whom even considers it essential to provide physicians to ac- 
company his army, yet make no mention of hospitals for the recep- 
tion of the sick or the wounded. The commentators on the writings 
of these men would lead us to believe that the sick or wounded sol- 
dier was treated in his tent. To the antiquary such research may have 
special interest; for us the investigation of the subject in this direction 
points to no result. We only express surprise that so universal and 
ancient, a method for relieving the sick?so important a measure as 
the institution of hospitals?should have received so little notice in 
the history of literature and science. 
When we look into the records of more recent times, we are still 

more astonished that no fixed principle seems ever to have regulated 
or determined the construction of hospital buildings, especially when 
we consider the large experience which medical men of all nations 
have had in the treatment of the sick in all kinds of buildings. The 

very early nations of antiquity give proofs in every page of their his- 
tory of a great disregard for human life ; and from the sad history of 
disease and mortality in more recent times, of undoubted nosocomial 
origin, we lament that even now, in this age of progress, we have not 
been less regardless than the ancients of the lives of our fellow-men. 
We have been slow to profit from the lessons of history; and yet our 
experience has been dearly bought. Hosts of suffering humanity have 

* Sec Beckman's History of Inventions and Discoveries for the best account of the 
ancient history of hospitals ; also on the Establishment of Hospitals, a lecture by J. M. 
Arnott: London Medical Gazette, 183U-10, p. 71. 
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?walked through the deep and dismal "Valley of the Shadow of Death, 
before we have even looked in the right direction to stay their slow 
but steady march to the grave. A knowledge of nosocomial influences 
as they affect the condition of the sick has not been derived from any- 
thing like correct statistical comparison ; and, indeed, such influences 
are practically but little recognised. That such influences do arise, 
however, there can be no doubt; and any considerable experience in 
hospitals of various constructions and of various administration will soon 
enable one to detect those unwholesome conditions which are due to the 
site or construction of the place, and which exercise a powerful effect 

upon the aspect of the sick, the duration of the illness, and the termina- 
tion of the case. Accurate and uniform hospital statistics really do not 
exist by which to comjDare different hospitals as to the amount of good 
they do. The sanitaxy state of an hospital cannot be inferred solely 
from its greater or less mortality. 

" 

If," says Miss Nightingale, 
" the function of an hospital were to kill the 

sick, statistical comparison of this nature would be admissible. As, however, 
its proper function is to restore the sick to health as speedily as possible, the 
elements which really give information as to whether this is done or not, are 

those which show the proportion of sick restored to health, and the average 
time which has been required for this object. Hospital mortality statistics, as 
usually compiled, give us but very little useful information which can be com- 
pared year by year, or place with place; accordingly the mortality of different 

hospitals is the most fallacious test of the salubrity of an hospital that it is at 

present possible to use." 
There are reasons, as some think, for believing that in hospitals where 

the severest disorders and injuries are admitted, a large mortality may 
be regarded as evidence of the goodness of the hospital?that the most 
judicious selection of cases had been made?that nevertheless many 
die?therefore that hospital is the best. Besides the character of the 

cases admitted, and the ages of the patients, we absolutely require 
other data before we can judge of the wholesomeness or unwholesome- 
ixess of hospitals. The Statistical Congress soon about to meet in 

London, could not do a greater service than that of drawing up and 

promulgating some uniform scheme by which to register hospital statis- 
tics. This topic meets us at the very threshold of our inquiry, and is 
so important that we would shortly draw the attention of our readers 
to the schemes proposed for registration. The first is that adopted in 
a very valuable paper by Mr. Thomson, in the sixth volume of the 
'Edinburgh Medical and Surgical Journal' for 1843, and relates to 
the wholesomeness of Scotch Hospitals ; others may be seen employed 
in papers on Hospitals in the fifth and seventh volumes of the 

' Statis- 
tical Societ}r's Journal.' The most recent is the scheme propounded by 
Miss Nightingale, in her ' Notes on Hospitals,' page 2. 

Mr. Thomson's scheme, as he gives it, is unfit for use, for although 
it gives details of what ought to be got, it does not tell us how to 

get them ; it takes no cognizance of sex or of difference of ages. As 

to Miss Nightingale's scheme, we heartily join in the wish so well 

expressed by hex-, that? 
"If the hospitals of London, Paris (and wc would add of the couixtry 

generally), would give us the information contained under the following heads, 
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so important would be the knowledge thereby conveyed, that it would be 
worth while to go back for many years to construct such tables, and to con- 
tinue the same forms hereafter." 

Her scheme is the following :?To obtain. 
" 1. The numbers admitted for eacli decennial period of age for each sex per 

annum. 
" 2. The numbers, similarly arranged, remaining in hospital at the end of 

the preceding year. 
" 3. The numbers dead of each sex at each decennial period of age per 

annum. 
" 4. The numbers discharged cured, similarly arranged, per annum. 
"5. The numbers discharged incurable (or, we would add, 'unrelieved'), 

similarly arranged, per annum. 
"6. The numbers remaining in hospital at the end of the current year, 

similarly arranged. 
" 7. The diseases remaining, admitted, died, cured, discharged incurable and 

remained, arranged for each sex, and each decennial period of age per annum. 
" 8. The duration of cases similarly arranged." 
This scheme seems to us to have only one defect. It does not 

" enter an appearance" for those who are discharged as 
" 
irregular" or 

improper cases, of which not a few every year find thpir way into 
hospitals. 

Our knowledge regarding the comparative salubrity of hospitals is 
at present derived almost entirely from evidence of a circumstantial 
kind ; and there are now on record several instances which are pain- 
fully conspicuous in demonstrating the dire effects of pernicious noso- 
comial influences. The observation and recognition of these dire 
results mark out epochs in the history of those attempts which have 
been made from time to time to improve old hospitals, or to devise 
better plans for new ones. 

It has been remarked that the practice of physicians, whether good 
or bad (according to orthodox medical views), does not materially 
influence the ultimate mortality of an hospital. If the mortality 
under three physicians in the same hospital is to be compared, 
although it would be an odious comparison, the one treating his 
cases on the expectant method, another on the tonic system, and the 
third by the eclectic system, no appreciable difference would be 

observed in the mortality, but the length of time which the disorder 
would continue, and the character of the convalescence of the cases of 
each, would be widely different.* Let us look now for a moment to 
the nature of the evidence on which the pernicious results of noso- 
comial influences rest, and which shows that certain fixed principles 
exist which ought to determine the site, construction, and administra- 
tion of hospitals. Our historical narrative will strengthen the evidence. 

In Russia, in 1811, it was found that the average mortality of the 
general hospitals, which contained above thirty patients, was one in 
nine; but in those which contained a less number the mortality was 
one in ten.+ 

In Edinburgh, in the Royal Infirmary there, for the year ending 
* Dr. Craigie's remarks on Mr. Thomson's statistics, loc. cit. 

t Mem. de l'Acad. de Science de Petersbourg, torn, ix., quoted by Mr. Thomson. 
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the 1st October, 1842, the daily average number of patients was 303, 
and the mortality 12-53 per cent.; the cures 63*89 per cent.; the 
period of treatment twenty-nine days, with 5-09 cures to 1 death. 

In the Glasgow Infirmary, for the year ending 31st December, 1842, 
the daily average number of patients was 228, the deaths, 9-63 per 
cent.; the cures, 77"70 per cent.; the length of treatment, twenty- 
three days; with 8-06 cures for 1 \leath. 

In the Aberdeen Infirmary, during the year ending 31st December, 
1842, the daily average number of patients was 113; the mortality, 
4*64 per cent.; the cures, 80 02 per cent.; the residence in hospital, 
twenty-one days; with 17*15 cures to 1 death. 

In other Scotch hospitals the deaths ranged between 4*36 per cent, 
in the Northern Infirmary at Inverness, and 6*84 in the county and 
city Infirmary of Perth. 
In thirty English provincial hospitals the mortality for one year 

ranged between 2 per cent, in the Canterbury Hospital to 7*50' per 
cent, in the Manchester General Infirmary; the average of all the 
thirty hospitals being 4*46 per cent. 

During the years from 1817 to 1842-3, a very great inci-ease was 
noticed in the mortality of the Edinburgh and Glasgow Infirmaries? 
an increase from about G per cent, in both to 12*20 in the former, and 
11*50 in the latter. With the exception of the hospitals of Chester 
and of Manchester, it does not appear from Mr. Thomson's records 
that any similar increase took place in the mortality of other hospitals; 
and Dr. Craigie, in his remarks on Mr. Thomson's statistics, comes to 
the inevitable conclusion, that the ratio of mortality in any given 
hospital increases whenever there is any great increase in the number 
of patients; that the more patients that pass through the same 

hospital the greater the ratio of deaths per cent.* And further, as 
Miss Nightingale shows, " there is even a certain ratio between the 
number of sick placed in a building and the amount of mortality." 
But it is found that some hospitals have better recovering conditions 
than others, while in other respects they seem to be the same. 

It is now known that bricks and mortar disposed in the form of a 
building, 700 feet square and three stories high, can accommodate with 
safety fc>00 to 1000 patients (e.g., Barrack Hospital, Scutari). But it 

is now known that the same materials could have built an hospital, 
differently placed and constructed, to have accommodated easily 3000 
patients, with good recovering conditions. It is indeed ruinous to build 

hospitals after the former plan. The ' 
Report of the Sanitary Com- 

mission on the Army,' and the ' Builder' newspaper, have been the 
first to enunciate the principle in our day, or rather to propound the 
essential question for consideration in the construction of-all hospitals. 
It is a question economical as well as sanitary. It is to find that con- 
struction which will accommodate the greatest number of patients upon 
a given area, with the greatest facilities for economy, administration, 
and recovery in the shortest possible time. 

Pernicious nosocomial influences indicate the defective sanitary state 
* British Medical Almanac, 1S36-37 ; Hawkins' Elements of Statistics; Thomson'* 

Statistics of Civil Hospitals. 
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of an hospital much better than its mortality returns. Medical men 

are beginning to recognise this fact;* but we do not think that such 
pernicious nosocomial influences have been sufficiently brought into 
notice. Indeed, it is often difficult to point out any single instance in 
any single hospital of special pernicious influences at work; but cumu- 
lative evidence of the same geueral character soon makes the seat of 
the mischief apparent to the intelligent observer. It is exactly a 
hundred years ago since Sir John Pringle recognised the existence of 
such pernicious influences, and ever since his time several illustrious 
men have joined in the crusade to improve the construction of hospitals. 
This band of philanthropists counts but few in number, and their 

praiseworthy efforts Ave will now endeavour to bring together in 
historical order. They have indeed been crusaders, for they seem to 
have promulgated their beliefs, and urged their suggestions, upon most 
stubborn unbelievers. 

It was towards the first half of the eighteenth centuryt (a.d. 1700 
to 1750) that numerous new edifices arose in Great Britaiu dedi- 

cated to the support of the poor under the severe afflictions of 

disease and want. General infirmaries were established in almost every 
?considerable provincial town; and what were called "Houses of 

Recovery" were established in London and most large cities of England, 
Scotland, and Ireland. The influeuce of these large establishments on 
the treatment of the sick soon became a subject of observation and 
study; and when war was successfully waged abroad, and commerce 
flourished at home, abundance of opportunities were not wanting to 
judge of the effects of treating the sick in great numbers together. 
The sickness and mortality of our soldiers abroad soon made 
manifest a great fact?a fact which everyone has verified who has had 
much hospital experience, and to which all who have written on the 

subject of hospitals have borne ample testimony. 
In 1764, Sir John Pringle stated, in the preface to his great work 

' On the Diseases of Armies,' that hospitals are among the chief causes 
of mortality in armies, 

" on account of the bad air and other incon- 
veniences attending them." He was alive to the great necessity of 
preventing as much as possible the pernicious influence of a general 
hospital atmosphere. Hence he formed the idea of separating or isolating 
the sick in limited numbers; and hence also arose his scheme for the 
formation of " separate regimental infirmaries." They were conceived 
with the intention of saving the charge of a great hospital. But they ef- 
fected a more important object; for as he distributed them they rendered 
the spread of an hospital atmosphere an impossibility, but which is 
the inevitable consequence of a large and crowded house?as hospitals 
are generally constructed, (p. 33). He considers large common or 
general hospitals as highly objectionable, on account of the great 
mortality which ensues when large numbers of sick are thus brought 
together. In every campaign he has recorded the fatal effects of 

* Axenfeld : des Influences Nosocomials, 1837. 
t See History and Mortality of Hospitals, by Dr. Walker: Edinburgh Medical and 

Surgical Journal, vol. lxvii. 
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hospital fever, and directs attention to two conditions for its prevention 
?namely, (1) a due regard to the choice of hospitals; (2) the right 
management of the air in them. He is of opinion, also, that the 
effluvia from dysenteric fasces may not only propagate dysentery, but 
he believes that such excrementitious effluvia may even generate a 
fever peculiar to hospitals and gaols, when large numbers of sick are 
confined in them. He lays it down as a rule, that the more fresh air 
that can be let into an hospital the less is the danger to the sick and 
their attendants. One great principle he especially seizes hold of, and 
enforces with much energy?namely, the necessity for spreading or 
dispersing the sick in small numbers, so as not to crowd them into one 
hospital, or eveu into one village. A narrow compass may be more 
economical and easier for administering to the wants of the sick; but, 
practically, he is of opinion that every consideration ought to be 
sacrificed to secure the recovery of the sick. Their welfare must be 

paramount in all our arrangements. His experience led him to pro- 
nounce in favour of small hospitals instead of large general ones, with 
wards as large and as airy as possible; and to admit so few into each 
ward, that " a jierson unacquainted with the danger of lad air might 
imagine there was room to take in double or triple the numberThis 
general rule is remarkably interesting in an historical point of view; 
for it shows that the idea of abundant cubic space being necessary for 
sanitary purposes had possessed the mind of Sir John Pringle, although 
he could not express the amount definitely, but could merely give this 
vague mode of showing the proper proportion of beds to each ward. 
He recommends open fireplaces under a chimney, and condemns the 
use of stoves. 

Dr. Richard Brocklesby succeeded Sir John Pringle as Physician to 
the Army. He was a Fellow of the Royal Society and of the College 
of Physicians; he was the friend and physician of Samuel Johnson, and 
his name frequently recurs in the narrative of the events of the later 
years of the great sage's life. Fi'om 1758 to 1763, he published his 
' Medical and (Economical Observations.' He was most successful iu 

his arrangements for providing temporary accommodation for the sick, 
and he shows that huts for small numbers (forty to one hundred and 
twenty) are much better than large hospitals. He strongly condemns 
the infirmaries of his time, as they existed at Brompton lines, near 
Chatham, and states that in the small-pox apartment of one of them 
he found the ceilings little more than six feet high, and in each small 
room of this sort sixteen loathsome bodies were often crowded. The 
small lozenge casements were made without any openings, and no 
ventilation had been provided for any of the wards. The details of 

evidence recorded in the 1 Report of the Commission on Regulations 
affecting the Sanitary Condition of the Army,' would lead us to believe 
that in 1857-58, the Chatham military hospitals bad made little or no 
progress in sanitary reform since the days of Richard Brocklesby.* 

* See questions and answers in Report: 2007, 2179, 2113-11, 348G-S9, 2115-1C, 2302, 
2305-15, 2307-18, 2019-22, 2004-75, 2111, 131G-17, 1352-55, 1375, 2S8S-92 ; aUoKeport, 
p. xxxiii. 
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In 1771, Mr. John Aikin, a surgeon at Warrington, published a paper 
entitled ' Thoughts on Hospitals.' We find him also observing that? 

" Hospitals, instead of a blessing, have proved ail additional misfortune to 
the afflicted. Every hospital (he says), without exception, may in some 
measure be considered as having its own peculiar disease within it. I am 

intimately acquainted with a county infirmary remarkable for neatness and 
apparent excellence of construction, and I have even there seen a slow depressing 
fever, the offspring of putridity, creep over the other complaints of the patients, 
and become the principal disorder, resisting every remedy that could be 

thought of, till dismission from the house produced a spontaneous cure." 
About this time on enormous mortality in the great Hotel Dieu of 

Paris arrested public attention, and the extensive origin of disease 
within its wards called for investigation. By the statutes of its 

foundation, " all applicants were to bo admitted." The catastrophe 
that followed marks an epoch the most remarkable in hospital history, 
only surpassed by the unexampled mortality of Scutari hospitals. The 

discussion and inquiry to which it led on the part of benevolent and 

intelligent men, resulted eventually in the introduction into France of 
the gi-eatest improvements in hospital construction and management 
which have taken place up to the present time. Then it came to be 

written that " hospitals are a curse to civilizationmay we hope now 
that the era has commenced when they will prove a blessing. In 1773, 
a Commission of the Academy recommended the entire reconstruction 
of a new Hotel Dieu on a more salubrious and commodious site. In 

regard to hospital construction, they also recommended that each ward 
should contain only fifteen or sixteen beds, and with respect to large 
hospitals, it is remarked that they will be the most healthy which shall 
consist of severed separate pavilions, according to the plan of the 

Academy, or like the hospital at Hochefort.'" Still the question re- 
mained in abeyance, and again in 1785-86 we find another Commission 
of the Royal Academy of Sciences of date 22nd November, 1786, con- 

firming and extending the suggestions of the previous Commission. 

They reported that the disposition of the wards led to general infection 
of the air of the hospital?in other words, an hospital atmosphere was 
common to every apartment in the building. The convalescents were 

mixed with the sick of all kinds, and the specifically contagious cases 
with the ordinary sick. They reported that small-pox cases were 

sometimes (22nd December, 1782) more than two in a bed. One ward, 
indeed, held seven sick over and above its complement for thirty-five 
beds. The whole hospital had but 1200 beds, yet these beds used to 
receive at the same time from 2000 to 5000 sick, and during epi- 
demics as many as 7000 sick have been in the building at one time. 
From 20,000 to 30,000 sick passed through the hospital every year, and 
about twenty-five per cent, of them were carried to the grave. In the 

other hospitals of Paris, the mortality was about 12J- per cent, of the 
sick. The Commissioners reported on the unwholesome state of the 
surgical wards. They found three or four parturient women lying on 
a single bed, festering in corruption and humidity, and respiring the 

* Hist, de la Soc. Koyal de Medecine, 1777 : Kouveau Plan de Constitution pour la 
Jl&lecine en Franco. 
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foulest air. They especially called attention to the very great mor- 
tality from surgical operations, and attributed the enormous mortality 
in puerperal cases to the infectious vapours continually being evolved 
from the surgical cases. It had been observed and recorded so early 
as 1G66, that the more surgical cases the greater was the tendency to 
epidemic fever, and now it is distinctly stated that the great mortality 
is due to the general infection of the air. As to the construction of 
the house, it is recorded that the wards "were too low, and much lower 
than those of any other hospital in Paris. The eminent chemist, 
Lavoisier, had at that time stated that five cubic feet of air per hour 
were consumed by one man, but the dimensions of the Hotel Dieu 
admitted only of one and a quarter. The Commission were struck with 
the great length of time which patients remained in the hospital, and 
ascribed the great mortality to vices of hospital construction. They 
concluded that the Hotel Dieu was insufficient for the wants of Paris, 
that it was incommodious and insalubrious, that it was necessary to 
rebuild it in another place and on a different plan.* Much discussion, 
and the recommendation of many plans, followed the recommendations 
of these Commissioners, and ultimately led to the publication of a very 
valuable work by Tenon on the hospitals of Paris. He proposed also 
to publish a volume on the hospitals of other countries, but this he 
never accomplished. He was the friend and contemporary of Sir 
William Blizard, of the London Hospital, also an hospital crusader 
and reformer, and to him he sent a copy of his great book. He re- 

grets that no work exists 011 the formation or distribution of hospitals. 
At this time also the astounding revelations of John Ho ward t were 

made regarding gaols and hospitals. The successful efforts of this 

great philanthropist in reforming the condition of prisoners gave an 
impulse also to sanitary improvements in hospital construction, and 
he gives a detailed account of how an hospital ought to be con- 

structed?an account to which we shall afterwards refer. 

"We next come to the writings of Sir Gilbei*t Blane, who is the first 
to compare hospital treatment of the sick with their treatment in 
private practice. He records twelve years' experience of St. Thomas's 
Hospital, from 1784 till 1794, and compares it with his private 
practice from 1795 to 18054 He records the general law observable 
amongst the lower animals as well as man, that when large numbers 
are congregated in ill-contrived tenements, so that the exhalations and 
excretions from the living body are not completely removed, then 
disease is produced. Thus we have glanders among horses, 
originating in large stables ; the distemper among clogs, originating 
in kennels ; and the typhous fevers originating in gaols, hospitals, and 
ships. He observes that the site and construction of hospitals greatly 
modify the influences of any hospital for good or evil. In giving an 
account of St. Thomas's Hospital, he notices the original badness of 
the site, from the swampy nature of the ground, that ague was 

* Extrait des Itegistres, &c., et Rapport des Commissionaires charges par l'Academic 
do 

l'examen du projet d'un nouvel Hotel Dieu. 4to, Paris, 17SG. 
t Account of Lazarettos, Hospitals, &C-, in Europe. 4to, 1701. 
J Medico-Chirurgical Transactions, vol. iv. p. 106. 
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common, and that fever was often caught in the wards. That for the 
first time in his day whitewashing the walls was instituted with 

benefit, and also contrivances for ventilation. He noticed that the 
recoveries of all classes of patients were retarded by the impure air 
of the place, that the convalescence of patients with severe injuries, 
and those who had undergone the capital operations of surgery, were 
especially tedious. Howard had also recorded of St. Thomas's Hos- 

pital, that compound fractures rarely survived, and that the mortality 
among parturient women and their infants was remarkably great. 
Sir Gilbert Blane mentions the cubic space for each bed as being 
700 to 1000 feet, and, from his experience of civil and military 
hospitals, he judges that GOO cubic feet is the smallest that ought to be 
allowed. He does not believe in the infectious qualities of fevers if 
proper arrangements are made for ventilation, attention being paid to 
cleansing the patient and keeping him clean. This view of the 

doctrine of contagion is precisely similar to that so successfully ex- 
pounded and maintained by the late Professors Gregory and Alison of 
Edinburgh ; and it is the one, also, which Miss Nightingale main- 
tains at page 93 of her work on hospitals. Dr. Alison held 
that the doctrine of contagion, in the case of fevers especially, 
mainly rested on no stronger foundation than the observation 
and record of facts in badly-constructed and ill-ventilated hos- 

pitals and close rooms. In such places, the emanations from the 
sick play a corresponding part to the emanations from cesspools and 
other nuisances in producing fevers out of hospitals. Both classes of 
emanations become fatal, or remain innocuous, according to the 
extent to which they are diluted in pure atmospheric air. A few 
fever cases in a crowded, ill-ventilated ward may spread fever, but, in 
a well-ventilated hospital, with plenty of cubic space and rapid change 
of air, they certainly will not. It is lamentable to know how much 

our fever hospitals stand in need of improvement in this inspect, for 
the mortality in some of the best of them is really enormous; and 
when the treatment of cases in them is compared (as it has been*) 
with the treatment of similar cases at their own houses, the compari- 
son shows how egregious a mistake fever hospitals are, as at present 
constructed. When fever, erysipelas, or gangrene spreads in an hospital, 
or originates in its wards, such an event does not prove contagion; it 

merely means that the laws of nature, as to the abundance of fresh air, 
are not being carried out. It means that the ward contains more people 
than it ought to have; or that some pernicious nosocomial influences are 
polluting the place. When such conditions are detected and removed, 
then the apparent contagion will cease, but not till then. " Miasma 

" 

may be said, roughly speaking, to diminish as the square of the 
distance ; and in fresh air is not found to extend much beyond three 
feet from the patient; although miasma from the excretions may 
extend a considerably greater distance. 

" If it can be ascertained," says Sir Gilbert Blane, 
" that the preponderance 

of cases taken into an hospital are such as ought to recover, but that never- 
* Dr. Adams : Monthly Journal of Medical Science, August, 1850; and Steele in Edin- 

burgh Medical and Surgical Journal, No. 17C. 
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theless they die or contract other diseases, something is certainly wrong with 
the site or construction of the hospital." 
No account of the hospital mortality at St. Thomas's was kept till 

1689, when the mortality is stated to have been 1 in 10. In 1721, 
the hospital was rebuilt, and no account is given of the mortality till 
1741, when it is still about 1 in 10. In 1783, improvements were 
made as to cleanliness and ventilation ; and for the ten years previ- 
ously the mortality had averaged 1 in 14; but for the ten subsequent 
years it averaged 1 in 15-6 ; and for the ten years from 1803-1813 
the average was 1 in 16*2. In the table of admissions from 1783- 

1794, some statements are very innocently made which clearly demon- 
strate the unwholesome nature of the place. ~YVe find it stated, for 
instance, in a special note referring to 

" 
erysipelas," that " many cases, 

besides" the one referred to in the table, occurred in the hospital 
supervening on other complaints.'15, A person was brought in suffering 
from simple vertigo, with headache : he took erysipelas of the face, 
followed by mortification of the hip, and died thereof. A patient was 
admitted with a disease of the eye ; he took a continued fever, and died. 
Another admitted with scrofula is similarly disposed of; while a third 
is admitted with some urinary complaint, who goes the same way to 
the grave. 
A few months ago the removal of St. Thomas's Hospital was mooted, 

but not for the first time. We have seen that about thirty years ago 
a proposal was made and printed?of date June 27th, 1832?by the 
medical officers of the hospital, in which they jointly recommended its 
removal from its present site to a more eligible situation. The follow- 

ing are the facts submitted to the Governors : 

" 1. The decayed state of the building?a considerable part of which is so 
dilapidated, that in all probability it will require to be rebuilt within a short 
time?and the yearly outlay for repairs contingent on such a state. 

" 2. The greatly improved architecture of hospitals, as regards their internal 
economy, ventilation, and salubrity, since the erection of the present building. 

" 3. The low, close, and confined position of the hospital, as it at present 
stands. 

" 4. The greatly extended surface and population of the metropolis re- 

quiring a more equal distribution of such charitable establishments. 
" 5. The greatly increased accommodation of Guy's Hospital within the last 

few years. 
" G. The relief afforded by the London Hospital, and the establishment of 

the Dreadnought Hospital-ship for sick and wounded seamen. 
" 7. The notoriously smaller number and less urgent importance of cases 

applying for admission now than formerly; attributable, we presume, to the 
facts last mentioned." 

This interesting and important document was signed by Hobert 
"Williams, John Elliotson, H. S. Roots, Benjamin Travers, Joseph 
Henry Green, and Frederick Tyrrell. 
We come now to a most important treatise on the site and con- 

struction of hospitals. Iberti, a native of Italy, travelled over different 
countries, and paid particular attention to the sites of hospitals, to the 
abuses in the management of tliem, and to the essential faults of their 

* Loc. cit. p. 133. 
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construction. About 1788 lie published an octavo volume of obser- 
vations, and we must regard him as having made the first attempt to 
put such topics into a practical shape.* Iiis attention was drawn to 
the subject by observing the comparative mortality of different hos- 

pitals under apparently similar circumstances. Much discussion, as we 
have seen, had previously arisen regarding the Hotel Dieu of Paris, from 
the large mortality and origin of disease within its walls; and now 
Iberti tells us how a conviction was gradually gaining strength among 
those who thought of such things, that the " relief of the sick poor 
was better and more successful by treatment at their own homes than 
in the hospital." But as in large cities many have no homes, there- 
fore he recognised hospitals as necessary evils. He is of opinion that 
both methods of treating the sick poor should be combined; that out-door 
visitation at the residences of the sick should be associated as much 
as possible with hospital relief; and in as many cases as possible it 
should precede it. Rome, he says, first set the example in this 

direction; for from time immemorial that city has been divided 
into twelve districts, to each of which a physician, a surgeon, and an 
apothecary are provided to attend to the wants of the sick poor whose 
poverty is properly attested. This example has been followed in many 
countries, in Spain especially, and was recommended in France by a 
commission.f The plan of out-door attendance on the poor is also 
followed out to a great extent in Edinburgh and other towns of Scot- 
land i and Iberti is of opinion that it is impossible to conceive a plan 
of relieving the sick poor more extensively useful or more economical 
than that of combining house visitation with hospital treatment. We 

know, also, that no plan is better than this for medical education.^ 
Iberti had been attached to hospitals in Italy and Spain, and he 

soon became painfully aware that diseases often had their origin in 
those charitable institutions, whose insalubrity not only retarded the 
cure of the sick, but added diseases to those for which the patient 
had been admitted. He became impressed with the belief that on the 
j)roper disposition of an hospital and of its parts depended not only its 
proper ventilation, but in a great degree the success of its internal 
policy, the regularity and expedition of its service. With these views 
he projected a model hospital, and although much of his plan may not 
now be approved of, yet he has seized upon some of the most essential 
points to be observed in hospital construction. The first essential he 
notices is that an hospital should be so constructed that the air has free 
access to it on all sides, and the following conditions he enumerates as 
necessary to accomplish this end:?(1), separation from other buildings; 
(2), due exposure; (3), a proper distribution and fit correspondence of 
the different parts of an hospital. He attributes the defects in hospitals 
mainly to the following circumstances:?(1), The aim of the architect to 

* Iberti: Observations generales sur les Ilopitaux, suivies d'un projet d'hupital, &c. 
Svo, London, 178S. 

t Hist, de la Soc. Roy. de Medecine, 1777 : Nouyeau plan de Constitution pour la Mede- 
cine en France. 

t See on this topic an excellent paper by R. G. "Whitfield, Esq., of St. Thomas's Hos- 
pital, of date 185G. 
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economy and architectural elegance at all risks; (2), an attempt to ac- 
commodate tlic greatest number of sick in the smallest possible space; (3), 
the great boast of hospitals seeming to consist in the number of sick they 
receive. He objects to more than two floors, as rendering service difficult, 
increasing danger in case of fire, and preventing ventilation. He recom- 
mends that the ground-floor should be elevated above the level of the 
court, that it should be lofty, and entirely appropriated to the official 
residences and offices of administration. The patients are to be treated 
entirely on the second floor. 

Since the time of Sir John Pringle and Dr. Richard Brocldesby we 
have had no further suggestions as to hospital construction from the 
medical department of the army; now, however, in 1791 we find the 
apothecary to H.M.'s forces, Mr. Stewart Henderson, at the Cape of 
Good Hope, giving the outline of a plan for military hospitals on a 
principle and construction different from any yet established in Europe.* 
He, like all before him, was painfully convinced of the bad construction 
of hospitals and the want of proper arrangements in them, and such 
circumstauces he considers the principal causes of the ill success which 
attends the military practice of physic. He believed that such conditions 
greatly contributed to induce hospital gangrene, and nursed infection to 
that degree of virulence so fatally experienced in every quarter of the 
world where H.M.'s troops have been treated in hospitals. " A crowded 

hospital, badly situated, with want of cleanliness, ventilation, and good 
nursing, will certainly counteract the best effects of medicine." The 

plan he sketches out is for an hospital intended to accommodate GOO 
or 700 men. So convinced was he of the necessity of isolating the 
sick, of the necessity of preventing the possibility of a common infec- 
tion or hospital air, that he carries the principle of isolation to the 
utmost possible extreme. But although his principle must be acknow- 
ledged to be good, the details of his plan are simply impracticable? 
and indeed, as we shall see, they are unnecessary. He considers that 

each patient should have a separate apartment 7x8 feet, and 10 feet 
high, with a window over its door and a window on the side opposite 
the door. These little hospitals are to be erected at four feet distance 
from each other, and to be arranged in street rows of twenty feet apart. 
Eor convalescents, the houses are to be 120 feet long, eighteen feet 

broad, and fourteen feet high, with separate doors to each, opening into 
the street. 
He is the first also to suggest that a corps of hospital attendants for 

the army should be regularly and permanently appointed to hospi- 
tals, in the proportion of twenty to cach 120 patients, and that 
there should also be a matron with ten female nurses, besides cooks 
and others. 

In 179G, a very valuable little work was published in London by 
Sir William Blizard, F.R.S., and Surgeon to the London Hospital. 
He modestly entitles it ' Suggestions for the Improvement of Hospitals.' 

His suggestions really meet many of the difficulties of the subject, 
and are given in the form of aphoristic dicta. He also had come to 

* Medical and Physical Journal, vol. i. p. 401. 
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the conclusion tliat the number of patients admitted into an hospital 
does not indicate the number of lives preserved, the degree of misery 
lessened, or the source of benefit to the community. It is the propor- 
tion cured and relieved, or the time taken to accomplish these ends, 
in a given period, which will express the happy or unhappy conse- 
quences of hospitals to society ; and that proportion will rise or fall 

according to the degree of purity of the air respired, and inversely 
according to the number congregated in a given space. His experience 
leads him to record that the pernicious influence of air strongly im- 
pregnated with effluvia, is strikingly remarkable in cases of compound 
fractures and fractured skulls. Under all circumstances it is hurtful, 
although its effects may not be distinctly obvious at the time. The 

powers of the body may be superior to its influence. He shows how 
the circumstances of disease are highly polluting to the surrounding 
air; how, during the progress of fevers especially, the air is very 
rapidly polluted, so great and rapid is the evolution of malignant 
effluvia from the bodies of the sick. At the time when he wrote 

(1796), he was of opinion that this limitation of the numbers in an 

hospital should be far below the average then existing. As to the 
site for an hospital, he points out the danger of its proximity to 
standing water, especially if it is laden with animalfflth. Such a state 
of things proves a source of continuous mischief. He observed that 
the influence of sewage exhalation often made itself strikingly manifest, 
for its presence often brought about an unfavourable alteration in a 
few hours in the aspect of every sore, as well as in the state of nearly 
every patient in the hospital subjected to its pernicious influence. 
He suggests also various methods of judging of the purity of the 
air; by eudiometers, for instance, to determine the composition of the 
air; while the growth of plants or of trees he thought might also be 
made tests of the nature and degree of purity of the air in various 
situations ; and he notices that in the wards of an hospital some 
plants grow with great rapidity.* 
As to hospital construction, he suggests separate wards, hospitals, or 

pavilions, for the separate accommodation of delirious cases, conta- 

gious diseases, and for convalescence. For convalescents, he further 

suggests that buildings should be erected out of town, and so relieve 
the " mother hospital." As to the place and ei'ection of hospitals 
generally, he thinks that reason and experience ought to guide us 
by some fixed principles ; and on setting about to build an hospital, 
he inculcates the following doctrine :?(1) That a committee be 

appointed to obtain information from every source that may prove 
* Means and instruments for testing the purity of the air or of the presence of organic 

matter in it have been from time to time devised. The determination of ozone is now well 

known, but apparently not of much use. An instrument known as " Granville's septometer" 
is noticcd in the Medical and Physical Journal for 182G, vol. lvi. p. 198, from which it 

appears that chlorine was the agent used to determine the impurity. .Recently, Dr. Angus 
Smith has devised a method which might be very useful if it could be simplified. The 

healing of a wound is not a bad septometer. A wound (by subcutaneous section, e.g.) not 
exposed to the air heals by a different physiological process from that of a wound exposed 
from the first to atmospheric influence (Paget: Surgical Pathology, vol. i. pp. 181, 2); 
and that again is variously affected by the pernicious influence of vitiated air. 
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useful to the undertaking.* (2) That the best possible site be fixed 
upon. (3) That the plan of the building should not be left to architects 
and surveyors, but they should be required to plan and to execute 
according to a determined system. As to the site and plan of building 
lie gives the following advice :?The site should be elevated and out ot 
town ; the soil should be gravelly, or at least dry, with a fall towards 
a river or stream of water, convenient for drains and sewers. The 

surrounding country should be free from wood, marshes, or standing 
water ; and a sufficient extent of ground ought to be secured, so 

that buildings or obnoxious manufactories of any kind should never 
come so near the hospital as to be detrimental to the air thereof. 
As to structure, he remarks that curvilinear plans are to be avoided, 
for the air moves in straight lines, and is resisted or deflected 
like other bodies in motion. He decidedly objects to having the 
buildings arrauged in a square form, for the air will become stagnant 
in the enclosed area. Parallel wings he objects to, while high walls 
and close investments are also to be avoided. He roughly indicates, 
by means of printer's breaks or rules, the general forms of ground- 
plans which may suit different spots with the greatest advantage. 
He thus indicates that the wings should be divergent from a 

common central block, and in each design the hall, chapel, dis- 

pensary, and generally all the administrative offices, should be in this 
central part. The buildings for the patients are to consist of one 
floor only, or at most not to exceed two stories. In other details he 
follows the recommendations of Howard. + The wards are to be from 

twenty-five to thirty feet long, fifteen feet high to the ceiling, and as 
much space is to be assigned to each patient as answers to an ordinary 
private bedchamber. The disposition of windows and doors is to be 
such as will secure currents of air in every direction, while light and 
air are to accompany each other. Darkness in passages or other parts 
of a building produces an unfavourable impression on the healthiness 
of the place. Some of the windows ought to open from the ceiling to 
the floor; and if of one floor only, openings ought to exist in the 

ceiling for ventilation. If of two floors, similar openings are recom- 
mended in the ceiling of the upper ward, while capacious funnels 
from the ceiling of the lower wards are to be continued upwards 
through the ceiling of the upper ward. Each ward is recommended 
to have two doors, one of them iron latticed or canvassed. The windows 

ought to be lofty and opposite each other, and the fireplace in the 
middle of the long side of each ward; and the vaults, with water-closets, 
are to be on the outside. The first floor of the building must be raised 
four or five feet above the ground level) and the chemical laboratory, 
kitchen, wash-house, and such offices, ought to be detached from the 
main building. The kitchen ought to be lofty, and have a funnel from 
the ceiling to the air. He objects to the servants eating in the 
kitchen ; separate dining-rooms ought to be provided for them. 
At the beginning of the present century we find Dr. Flajani, the 

* A suggestion afterwards reiterated in another form by Mr, K. Martin.?See Appendix 
to Array Sanitary lleport, p. 4 CI. 

t On Prisons and Lazarettos, p. 1-11. .. 

50-xxv. 
? *2 
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Professor of Surgery in the Santo Spirito Hospital at Rome, now 
directing attention to the important subject of hospitals. From 1798 
to 1803 he published four volumes of surgical observations and reflec- 
tions,* and a considerable portion of the work is devoted to the state 
of the public hospitals at Rome, with proposals for their reform 
addressed to the Pontifical Government. Prom alienation of their 
funds and neglect by directors, these institutions had become insalu- 
brious and fatal to those who entered them. He supports his assertions 
by a comparison of the mortality of hospitals throughout a series of 
years, and he especially urges the following subjects for consideration : 
1. The number of hospitals amongst a certain population ; 2. The site 
and sanitary structure of hospitals ; 3. The arrangement of the wards; 
4. The separation of contagious diseases ; 5. The great good to be 
obtained from the institution of officers of health ; 6. The regulation 
of the diet for the sick; 7. The institution of convalescent establish- 
ments j and 8. The regulation of pharmacy. 

During the first fifty years of the present century, with the excep- 
tion of the monograph of Sir George Ballingall already referred to, 
and a paper by Dr. Steele in the 

1 

Glasgow Medical Journal,' we 

find no important paper on hospital construction. Several new hos- 

pitals have been built during this time, and many of the committees 
directing these institutions generally consulted the opinions of eminent 
medical men on the subject. The New Dundee Hospital was not 
erected without much consultation, and the advice was especially 
asked of Professors Syme and Christison, of Edinburgh, who visited 
the place and wrote detailed x-eports on the subject. The additions 
to the Newcastle-upon-Tyne Infirmary also gave rise to much con- 
sultation and discussion,+ and we could mention many more. Such 
discussions arose simply because no fixed principle seems ever to 

have been recognised by which hospitals could generally be planned; 
and we doubt not that if access to the archives of hospitals 
could be obtained, much curious, and perhaps valuable, matter 

might be collected ou the subject of hospital construction. In 

1847-48 an interesting paper was published iu the ' Edinburgh 
Medical and Surgical Journal' (No. 177), by Dr. Robert Paterson, 
giving an account of the epidemic fever which prevailed in Edinburgh 
dui'ing that year, and giving also an account of the treatment of the 
cases in the hospital as compared with the treatment of similar cases 
in wooden sheds and tents. The treatment of fever in sheds and tents 

gave a much less mortality in them than in the hospital. In the hospital 
it averaged 15'42 per cent, for males, and 10 03 per cent, for females; 
while in the sheds and tents the mortality for males was 12 per cent., 
and that for females 7 per cent. The sheds were three in numbei-, and 
all differently constructed, and it is curious to notice how the favour- 

able results were the more apparent just as the position of the shed 
was more open to the influence of fresh air. The most successful 

treatment was in a shed one hundred and ninety-two feet long, which 
the managers of the hospital, at the wise suggestion of Dr. Paterson, 

* Collezione d'Osservazioni e Riflessioni di Chirurgia di Guiseppe Flajani, M.D, &c. 
t Appendix to Iicport of Sanitary Commission, p. 454, No. M. 
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divided into three compartments, so as to make three sheds of it, 
separate from each other, with a separate door to each compartment. 
It was erected on an open space of ground; it had windows on both 
sides and opposite each other, with ventilators in the floor and 
roof. Thus there wa3 perfect ventilation, and the mortality was 
only 9 per cent. In the large circular tents the mortality was only 
5 per cent.; that of the hospital being 10 per cent, on the same class 
of cases. Dr. Paterson also suggests in this paper a plan for con- 

structing such sheds, to which we must refer our readers. 
Dr. Steele's paper was written when an extension of the Glasgow 

Hospital was under consideration. The principle, however, which he 
lays down as the rule to guide hospital construction is absolutely 
untenable. He proposes that the external form of an hospital should 
be arranged according to the amount and position of the ground at 
disposal. By all means make the most of the ground that can be got j 
but if the nature or amount of the ground were always to determine 
the form and construction of an hospital, we should never arrive at 
any sound principle of hospital construction of uniform or general 
application. 

There is nothing, then, in our language of recent date which treats 
satisfactorily of hospital construction prior to the paper of Mr. John 
Roberton, read before the Statistical Society of Manchester in March, 
1856. Soon after that the 'Builder' newspaper took up the subject, and 
in that excellent periodical a number of most interesting papers were 
written on the construction and ventilation of hospitals, from June, 
1856, till now. For the first time general plans were designed after 
the principles we now advocate for the architectural arrangement of 
hospitals. Miss Nightingale has greatly matured the subject, and in 
her work before us she has brought a knowledge of those fixed prin- 
ciples which ought to regulate the construction of hospitals within the 
reach of all. We have to thank her and the editor of the ' Builder,' 
Mr. George Godwin, for some of the plans and woodblocks which we 
have used at the conclusion of this paper. 

In the spring of 1857 the staff of the Middlesex Hospital forwarded to 
Government two memorials, containing some valuable remarks against 
the plan of Netley Hospital, and the same year Miss Nightingale delivered 
a body of written evidence of the most elaborate kind on this subject to 
the Commissioners appointed to inquire into the sanitary condition of the 
army, and which was published in a "Blue-book" report, of date 1858. 
In March of that year we again find Mr. John Roberton, of Manchester, 
calling attention to the subject, when he put into circulation a paper 
containing further observations on hospitals, the result of a long tour 
in Belgium and Germany, made during the preceding autumn. He 

gave in this paper a plan of the Blackburn New Hospital, which we 
reproduce on a small scale. On this paper Dr. Richardson made 
some excellent observations in the ' Sanitary Review' for July, 1858."" 
This country, then, is much indebted to Mr. Roberton, of Manchester, 
to the medical staff of the Middlesex Hospital, to the Army Sanitary 
Commission, to the ' Builder' newspaper, but, above all, to Miss 

* See also British and Foreign Medico-Cliirurgical Review, vol. xviii. p. 451. 
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Nightingale, for their advocacy of the pavilion system of hospital 
construction, in opposition to the corridor system, and for their en- 

lightened labours in the cause of good hospital construction generally. 
But why has the subject of hospital construction remained nearly 

in abeyance during the last fifty years 1 Simply, because we had 
ceased to notice hospital insalubrity. As we become insensible to 

the beauties of the stars by gazing on them long, as we are apt to 
overlook the blessings of civilization because we live constantly under 
its genial influence, so we become insensible to those many evils with 
which we are always more or less constantly surrounded, which often 
embitter our existence, and which slowly, but surely, undermine 
our constitution. It is only some conspicuously remarkable event 
which rouses our curiosity and excites our attention. An astro- 

nomical phenomenon may astonish us, perhaps, once in a life- 

time; some great social change may scatter blessings among the 
inhabitants of a countiy which they had not known before, signalize 
the government of the State, and excite the gratitude, the confidence, 
and the love of a united people; while a remarkable, a conspicuous, 
and a dire calamity (like the loss of the finest array the world ever 
saw), will 110 less forcibly arrest popular attention, rouse the indig- 
nation of the people, and shake the confidence of a nation, but it 
will call forth the best exertions of philanthropists and statesmen 
to prevent for the future a similar result. Such has, indeed, been 
the effect of the losses experienced by our army in the hospital at 
Scutari during the Russian war of 1854-G, when the sanitary com- 
missioners, with Dr. Sutherland as their chief, commenced their 

labours, and when the mortality in the month of February, 1855, had 
reached the incredible rate of 41*5 per cent, per annum. In the great 
catastrophe of the Hotel-Dieu it never exceeded one-half that rate. 

But here, indeed, was to be recognised " an ignoble fellowship of death," 
and which has marked off two great epochs in the history of hospital 
hygiene. Out of evil good has come. The attention of the country 
has been once more effectually called to investigate the principles 
which regulate the construction and hygiene of hospitals; and the 
various monographs and reports with which we have headed this 

article have forthwith appeared. From them we hope the greatest 
permanent improvement in hospitals will take their date. Miss 

Nightingale, with Mr. Sidney Herbert and Dr. Sutherland, have led 
the van in the practical work of this great crusade; and we look 
forward with much interest to the forthcoming report of their doings 
in improving the military hospitals and barracks of the country. 
We have seen, also, that within the last century and a half most of 

the hospitals in this country have been built; and the demand for 
them has been supplied. Once done, therefore, there they remain, and 
if bad, they are generally irremediable. As a profession, therefore, we 
have not many opportunities of projecting a new hospital, nor of 

interfering by our good advice in matters relating to hospital hygiene. 
Moreover, when we do interfere, our influence for good is generally 
overpowered by the majority in committees and boards of directors, 
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or by the superior influence of quartermasters-general, or some such 
similar " heads" of departments. The Commissioners, in their Report, 
also most justly exonerate those of us whose fate connected them 
with army hospitals and their management. The evils of them, so 
much complained of, " have been the subject of constant, though 
fruitless, representations on the part of the medical officers."* 
We now come to lay before our readers an account of the principles 

of hospital construction which the experience of the last century has. 
gradually developed, as we have seen, and which are so clearly brought 
out by the inquiries of the Sanitary Commission, expounded in the 
columns of the ' Builder,' and brought within the reach of all in the 
' Notes on Hospitals,' by Florence Nightingale. 
Our object is to explain the nature of that kind of hospital con- 

struction which will accommodate the greatest number of patients 
upon a given area, with the greatest facilities for economy, adminis- 

tration, and recovery in the shortest possible time. 
The first- point to be attended to is undoubtedly the selection of 

the site. Climate here is the first consideration. We must seek to 

obtain a pure, dry air for the sick, to the exclusion, therefore, of 
damp climates. In the more damp localities of the south of England, 
for example, it is now well known that certain classes of sick and 

invalids linger on without recovering their health. The climate is inti- 

mately related to the nature of the ground. Clay is highly retentive of 
moisture, and where it forms the subsoil, it will keep the air over large 
districts of the country always more or less damp. Soils of this cha- 
racter are therefore obviously unfit for hospitals. Soils which extend 
to a considerable depth in gravel and sand, with a good foundation 
below of consistent marl, and which are so far self-draining, are the best 
possible for hospital sites. Valleys, marshy and muddy ground, ought, 
therefore, to be avoided. It may seem superfluous to state that an 
hospital should not be built over an old graveyard, or on ground 
cliax-ged with organic matter. Such, however, has been done again 
and again; and camps also have been pitched on similar spots. That 

such examples may never be repeated, we relate two prominent 
instances of dire disaster which resulted from such a course. Hospital 
diseases have invariably been the consequence. Sir James Macgregor 
relates how the sick in the hospitals of Ciudad liodrigo suffered from 
dysentery, hospital gangrene, and tetanus; and it is also no less inte- 

resting to observe that tetanus is recorded to have disappeared after 
those sanitary measures were adopted which did away with the occur- 
rence of other diseases. What was the state of Ciudad Rodrigo when 
it was occupied and made an hospital station ] "Why, shortly before 
that time 20,000 bodies had been buried within its walls within a 

few months; moreover, it was unhealthy independent of this circum- 
stance.t 

Again, when the First Division of our army arrived at Yarna, on the 
13th of June, 1854, they were healthy till they encamped at Aladyn, 

* Report, p. xxxvii. 
* Copland's Medical Dictionary, vol. i. p. 703. 
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on the 1st of July in that year. They unfortunately took up the 
same site which the Light Division had occupied there, and had just 
left to advance upon Devno. Mark the result?seventeen days after 
encamping here, cholera first broke out among the men, preceded by 
the prevalence of diarrhoea.* Again, on the 20th of October, 1854, the 
battle of the Alma was fought, and after it our army halted on the 

ground, where the imprudent choice of a site for the Fourth Division 
was soon made painfully obvious. They encamped on the heights above 
the Alma, on the very ground recently occupied by the Russians, the 
place being strewed with the straw and old materials left by them, while 
some dead bodies also lay there.t One would have thought the bitter 
experience of the second encampment at Aladyn, after occupation by the 
Light Division, would have been sufficient to have prevented this in- 
cautious step. It was not so; the ground was taken up, and cholera raged 
in the camp. We learn that many similar mistakes have recently been 
made in India, and protested against by our military medical officers. 
The position of our camps in Bulgaria generally, during the Russian 
war, exemplifies on a large scale the unfortunate selection of a site. 

The British army was there scattered "broadcast" over a country, 
from Monastir to Varna, a distance of twenty-seven miles ; a district 

known to be pernicious to the health of man, and notwithstanding 
its exquisite beauty, a hot-bed of pestilence, disease, and death. 

Diarrhoea, cholera, fever, and dysentery soon verified by their ravages 
the name which the Turks gave to Devno, namely, " The Valley of 
Death." 

" What at first sight seemed to be natural advantages, such as beauty of 
scenery, varied by hill and dale, wood, water, and vegetation, contained, at the 
same time, abundant evidence to the scientific that the elements of insalubrity 
existed also. It may not be useless now to enumerate the unfavourable 
elements which characterized the physical climate of the place. 

" 1. In the mornings and evenings the encampments were often enveloped in 
dense and thick mists, which appeared to come from the lakes. In the words 
of llussell, 'the lake and the streams may be said to have exhaled death, and 
at night fat unctuous vapours rose up fold after fold from the valleys; 
creeping up in the dark, they stole into the tent of the sleeper, and wrapped him 
in their deadly embrace.' 

"2. Green wood and brushwood had to be cut down to make ground for the 
tents to be pitched upon; a proceeding of the most imprudent kind in a 

sanitary point of view, as is well know to the settlers in America and in India. 
" 3. The marshy nature of the vegetation in the meadow lands, combined 

with the presence of amphibious animals of the batrachian kind, such as frogs 
and tortoises. The presence, in numbers, of the common frog is considered 
an unerring indication of an unwholesome and marshy locality. 

" 4. The presence of innumerable flies of all shapes and colour, and clouds 
}f locusts, followed by numerous flocks of insect-eating birds, combined to 
point out an unhealthy physical climate. 

"5. The nature of the soil, combined with these features, would indicate to 
the geologist the unhealthy nature of the district. 

" G. The range of temperature was equally unfavourable."^ 
* Sec Parliamentary Tapers of Sebastopol Committee. 

f Sebastopol Committee, p. 74 : Major-General Iientinck. 
t Glasgow Medical Journal, April, 1S07. 
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On the erection of hospitals in towns, it is obvious, as Miss Nightin- 
gale writes, that? 

" 

Nearly all that has been said under the last head, mutatis mutandis, may be 
repeated here. If the recovery of sick is to be the object of hospitals, tliey 
will not be built in towns. If medical schools are the object, surely it is more 
instructive for students to watch the recovery from, rather than the lingering 
in, sickness. Twice the number of cases would be brought under their notice 
in a hospital in which the sick recovered in half the time necessary in another. 

" 

According to all analogy, the duration of cases, the chances against 
complete recovery, the rate of mortality, must be greater in town than in 
country hospitals. Land in town is too expensive for hospitals to be so 

built as to secure the conditions for light aud ventilation, and of spreading the 
inmates over a large surface-area, conditions now known to be essential to 
recovery, instead of filling them up three or four stories high, a condition now 
known to be opposed to recovery." 
The statistics of hospitals show also* that, other things being equal, 

a hospital in a town yields not only a higher mortality, but fewer 

permanent recoveries, a longer duration of sick cases, and therefore a 

greater current expense to the administration, than a hospital in the 
country would do for the same number of cases. 
We now come to consider the general plan of construction of hos- 

pitals. France and Belgium have already shown us the example, by 
embodying the great principle for which we here contend in the 

magnificent hospitals of Lariboisiere and Yincennes, large plans of 
which were given in the pages of the 

' Builder,' to which we must 
refer our readers, or to the 'Notes on Hospitals' by Miss Nightingale. 
For a plan of the attractive and beautiful Bordeaux Hospital, the 
reader is referred to Mr. Pcoberton's first paper. Besides these there 

is also part of the Beaujon Hospital at Paris, and the Saint John's 

Hospital at Brussels, all constructed upon the same principle. In this 

country we have as yet only one hospital constructed upon this prin- 
ciple. It is the new hospital at Blackburn, which (as we are assured 
by a reliable informant) " will soon be ready to receive patients. The 

new Ashton-under-Lyne Infirmary is also in course of erection. 

These new hospitals," he continues, " will in time put to shame the 

unwholesome institutions for the reception (not the cure) of the sick 
and hurt in most of our large metropolitan and provincial towns." 
The only objection that can be raised to the Blackburn Hospital is 

that from the small size of the pavilions it will be found to be some- 
what expensive in administration. This general plan, which embodies 
the great and only sound principle of hospital construction, is that 

which is known as the pavilion system; that is, the separating or 
breaking up of the hospital into a number of distinct pavilions, con- 
taining generally not more than one hundred sick in each. 

Seeing, then, that we must have hospitals, and that the sick must 
be distributed over a large area, in a number of separate buildings, 
rather than one large one, how are these separate buildings to be 

arranged? We shall first show how they are not to be arranged. 

* See Sources for Statistics already quoted, ante. 
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Figures 1, 2, and 3 represent arrangement of buildings at present 
occupied for hospital purposes, wliicli ought to be carefully avoided. 

It may be considered certain 
that wherever such arrange- 
ments exist, injury to the 

sick is so constant, that were 
it practicable, all the angles 
should be opened to admit of 
the circulation of air. The 

simplest form of structure for 
ensuring light and ventilation 
is to build hospital wards in a 
straight line (Fig. 4), with 

windows on both sides?i.e., 
back and front?the length- 
way of the ward being the 

length-way of the building, 
and the administration in the 

centre. By such an arrange- 
ment as this, however, no more 
than four wards could be ob- 

tained, if the building were 
two stories high. For small 

hospitals, not exceeding 120 
sick, this plan would be econo- 
mical and efficient. The di- 

rection of the axis of such a "building should be from north to south, a 
little inclining to the east, which would ensure the sun shining on both 
sides every day of the year, and would also protect the wards from the 
north-east winds. One staircase suffices for such an hospital. Carried 

from the bottom to the top of the building, and ventilated above the 
roof, the stair would cut off entirely one set of wards from the other, 
which is all that is necessary to prevent the possibility of any inter- 

Fisr. 1. Fijr. 1. Fig. 2. 

Fig. 3. F><?. 3. 

Fiff. i. Fig. i. 
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mingling of foul air. An hospital such as this is also capable of ex- 
tension, by projecting wings at each end of the building, as represented 
in Fig. 5, the arrangement adopted in the new infirmary at Dundee, 

the front of which extends across an area of 350 feet, the length of the 
wings being 120 feet. The other form (Fig. 6) is the one carried out 
in St. George's Hospital, London, the Jenny Lind Hospital, Liverpool, 
and many other hospitals. In such cases additional staircases must 
be put at the ends, lhe 

disadvantages of such addi- 
tions are the closed angles 
produced ; but if the wings 
were very short in propor- 
tion to the length of the 
front, the closed angles are 
of less consequence. A 

better arrangement is that 

where the wings are en- 

tirely detached from the 

centre (Fig. 7), and where 
they are connected with it 

by a corridor on the lower 
floor. This is the plan 
adopted in the great mili- 
tary hospital of Yincennes. 

All of these plans, how- 
ever, have the disadvantage 
of not admitting extension 
beyond a certain limit. The 
only plan which allows as 
much extension as can be 

necessary in any single hos- 
pital up to (say) 1000 sick 
(beyond which, hospital 
management becomes very 
difficult), is the plan adopted 
in the hospital at Bordeaux, 
or, still better, that of the 
Lariboisiere at Paris. Fi". 8 

eoo ? 

Fig. 5. Fig. 5. Fig. G. Fig. C. 

120:0- 

rig- i- Fiff. 7. 

Fig. 8. 
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represents the arrangement of the separate blocks or pavilions. Here 
each block or pavilion, containing one hundred and two sick, con- 
stitutes a separate hospital. There are six of these blocks, arranged 
on two opposite sides of a square, and there are four blocks con- 

taining the administrative and other offices. All the pavilions are 
joined together by a glazed corridor along the lower flat, and by an 
open terrace above for convalescents taking exercise. In such build- 

ings, for the sake of sunlight in this country, the axis of the wards should 
run nearly from north to south, and the distance of the blocks from 
each other should be about twice the height of the side walls. In warm 
climates, such as our Mediterranean stations, this distance may be less. 
In the very elegant new garrison hospital in course of erection at 

Malta, from designs by the Sanitary Commission on Hospitals and Bar- 
racks, the distance between the pavilions is about a third less; and the 
walls most exposed to the sun are double, to subdue the effect of the sun's 
rays in the interior of the wards, while the windows are provided with 
"jalousies." It is obvious that the great objects aimed at by such an 
arrangement are subdivision of the sick, free ventilation outside and 
inside the building, abundance of light, and windows on opposite sides 

of the wards, the heads of the beds being between the windows. We 

give here (fig. 9) an illustration of how the pavilions may be arranged 
in another form, as in the hospital at Blackburn, the ground-plan of 

rig. 9. rig. 9. 

Fifir. 10. Fig. 10. 
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"which we have here reduced from Mr. Roberton's large plan given in 
his second communication, and the objections to which we have already 
stated. 
We have also seen a plan suggested by Dr. Pavkes, in which the 

pavilions are arranged in the form of a crescent, as in Fig. 10. Such 
a plan as this is more adapted to warmer climates, as it is obvious that 
in this country the pavilion blocks could not all be arranged with their 
axis from north to south. In this semicircular form, the extension 
upon such a plan is of course limited by the ai*ea of the circle in which 
the pavilions are projected. 
Upon the pavilion system, for which we here contend, the beautiful 

hospital at Renkioi was erected. It was designed by Brunei and 
superintended by Dr. Parkes, who writes that 

" 

Nothing could exceed the simplicity of the whole arrangement; it was a 

repetition of similar parts throughout, and experience enables me to say that 
nothing could be better adapted for a hospital than this system of isolated 
buildings, between every one of which was a large body of moving air, ren- 
dering ventilation easy and communication of disease from ward to ward 

impossible." 
We wish we could afford space to quote the conditions given by the 

late Mr. Brunei in designing these buildings. We must refer to Dr. 
Parkes' concise and excellent ' 

Report on the Formation and General 
Management of Renkioi Hospital,' addressed to the Right Honourable 
Secretary of State for War, of date December 1st, 185(3. 
Some important details intimately related to the general plan of 

hospitals require to be noticed under this topic. An hospital for 1000 
sick ought to have none of its offices in duplicate. It should have one 

kitchen, so situated that the diets can be easily carried to any ward, 
and in the shortest possible time to all. The kitchen should be sepa- 

rately ventilated, and should not be under any part of the building 
used for the sick. The laundry should be at a distance from the hos- 

pital, and in no way connected with it. The offices of the administra- 

tion should be conveniently situated, not only for facility of access, but 
for efficiency of superintendence. No sewer or drain should pass 
under any part of the hospital where there are sick. Sewers and 

drains should be outside, and free even of the external walls; there 
should be ample means for ventilation, inspection, and flushing. The 

water-supply should be of the purest and softest description. It should 

be laid over the whole building, hot and cold. This arrangement, 
together with that of lifts, saves at least one attendant to every thirty 
sick. For water-supply there should be a water-tower and tank placed 
centrally, affording water under high pressure. The mains should be 
of cast-iron varnished, the service-pipes of wrought-iron; there should 
not be any cisterns, but the supply should be constant. Fire-cocks or 
" 

hydrants" should be placed at short intervals. Each supply-tap 
should have a waste sink underneath it, and these should be placed so 
as to save labour. All staircases and passages should be wide, light, 
and airy. The steps should consist of stone, but may be covered 

with 

wood. All hospitals should have convalescent wards supplied with 
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dining and day-rooms. The square within the hospital and the space 
between the pavilions should be laid out as garden-ground, with well- 
drained and rolled walks, and shaded seats for convalescents. 

So much for the general architectural arrangement of hospital 
buildings. We proceed to consider, lastly, the ward arrangement with 
reference to light, ventilation, and administration. In spite of many 
popular fallacies, we believe that every sick ward should be capable of 
being flooded with sunlight. Obviously, wards for the treatment of 
eye diseases are excepted. The windows, therefore, should bear a 
large proportion to the wall-space in all hospitals?not less than 
one to two. 
Few greater mistakes can be committed in hospital construction, as 

far as light and ventilation are concerned, than placing the windows at 
one end of a ward, or even at both ends, with beds ranged down the 
sides, their heads to the dead wall. Such we have observed to be a 

very common arrangement in the worst German hospitals; it also is 

the arrangement in some of our military hospitals, and strange to say, 
it is the plan adopted at Netley. All plans and ward arrangements 
should provide for the greatest economy in administration consistent 
with the objects for which hospitals are, in the first instance, instituted. 
Facility of superintendence and nursing must exist. The wards should 
therefore be of such a size and so arranged that the head nurse may 
have all her sick under her eye at once, and the head nurse's room 
should have a window looking into her ward, one ward sufficiently 
large being allotted to each nurse. 

These common errors in hospital-ward constx-uction are shown in 
Figs. 11, 12, 13, and 14. 

Fig. 11 represents the arrangement in King's College Hospital, and 
in the new wards at Guy's, London. Fig. 12 is the ward arrangement 
usually carried out in buildings which have been converted into civil 
hospitals. It was designedly adopted in the military hospital, Ports- 
mouth, as also in many other military hospitals. Fig. 13 is the 

arrangement in a few ill-constructed foreign hospitals?e.g., one at 

Rotterdam and the new garrison hospital at Berlin. It exists also 

at Chatham garrison hospital, and it is to be perpetuated at the 

Victoria Hospital at Netley! Fig. 14 shows the kind of arrangement 
in the wards and corridors of the old Royal Marine Hospital at Wool- 
wich. These diagrams do not pretend to extx-eme accuracy, they 
simply indicate ax*rangement; and the plans for wards which they 
illustrate are contx-ary to every sound principle of sanitaxy construction, 
and ought for the future to be avoided in hospital building. 
As to the size of wards, it would appear that is the best which accom- 

modates from twenty to thirty-two sick, with a height of from fifteen 
to seventeen feet. Wards of this moderate size are less subject to an 
hospital atmosphere than wards of double the size. The cubic space for 
each patient in this climate has been fixed by European sanitary 
science at not less than fifteen hundred feet, and a good proportion 
for a ward to hold twenty patients (ten on each side of the ward) 
woxild be eighty feet long, twenty-five feet wide, and sixteen feet high. 
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Such dimensions would give to eacli of the twenty beds one thousand six 
hundred cubic feet, and it would allow thirteen feet between foot and 

foot of opposite beds, with an average width of sixteen feet to each 
two beds. 

A design in detail for a pavilion hospital is given in the 
' Builder, 

which we here reproduce, Fig. 15 ; and the following short summaiy o 
the conditions of its construction are there detailed? 

"The distance between the blocks should be double their height; in this 
country there should be two Hats in a pavilion, and one ward to a a . i 
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DESIGN FOR A PAVILION HOSPITAL. 
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Fig. 15. 

A. "Ward closets. | D. Private closet. 
Ii. Bath and lavatory, I E. Ornamental ground. 
C. Lift in scullery. I Ward windows to be 4ft. Sin. in the clear. 

Fig. 15. 

A. "Ward closets. 
Ii. Bath and lavatory, 
C. Lift in scullery. 

D. Private closet. 

E. Ornamental ground. 
"Ward windows to be 4ft. Sin. in the clear. 
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hospital should be erected to form a square, the basement story of the pavi- 
lions bein^ connected by a corridor, and the whole of the basements erected on 
arches. The wards should hold twenty to thirty sick, each bed should have 
from fifteen hundred to two thousand cubic feet of air space allowed to it. 

" The following table exhibits the proportions of a ward for thirty-two 
patients. The first column gives the proportions of such a ward in the Lari- 
Doisiere Hospital; the second, the proportions adapted to a larger cubical 
space, such as is given in our best hospitals in this country :? 

I. II. 

ft. in. ft. in. 

Length of ward Ill 6 ... 128 0 
Breadth 30 0 ... 30 0 

Height 17 0 ... 17 G 
Wall spaccs between end walls and windows 5 0 ... G 4 
Breadth of windows 48... 48 
Breadth of wall space between windows . . 9 2 ... 11 4 
Heie-ht of windows 13 0 ... 13 G 

Cubic space per bed . . . . 17G0 0 ... 2100 0 

" It is undesirable to increase the width of any ward beyond thirty feet, 
because the distance between the opposite windows becomes then too great for 
efficient ventilation. 

" The proportions of a ward for twenty patients might be eighty feet long, 
by twenty-five feet wide, and sixteen feet high. This would give about one 
thousand six hundred cubic feet to each bed. 

" One window at least should be allotted to every two beds. There arc 

hospitals with a window to each bed. The windows should be double, or be 
glazed with plate-glass, to prevent loss of heat. Tripartite windows, like those 
of Middlesex Hospital, arc useful for ventilation. Tlie ward walls should con- 
sist of pure white polished Parian cement, or some other equally white non- 
absorbent. substance. Grey-coloured cements should be avoided : they never 
look clean; they give the ward a sombre appearance, and they hide dirt. The 
best ward flooring is oak. No sawdust nor other organic matter, capable of 
rotting, should be placed underneath the flooring." 
In conclusion, we would draw attention to the arrangements for 

latrines. There should be not less than one closet to each ten patients. 
We coincide in the opinion that these closets ought to be external, but 
near the wards, and under such an arrangement of plan as to prevent 
any possibility of atmospheric contamination. Probably with tlie in- 
tention of avoiding angles, and of preserving an even, unbroken surface 
to the pavilion walls, the doctrines of the text of the 

' Builder' have not 

been practically followed out in the design, Pig. 15 ante. In the venti- 
lation of the latrine, the principle appears to be somewhat departed 
from, which is inculcated throughout the articles in that paper? 
namely, by open windows on opposite sides. 

The latrines, as repi-esented in Fig. 15, and enlarged in Fig. 16, are 
not, we think, sufficiently external to the wards, while the position of 
the windows and doors connected with them is such as to drive the air 

of these places directly into the ward. We much prefer the plan figured 
by Mr. Iloberton as that of the Hospital of St. John, at Brussels. It is 

shown in Pig. 17, and at once tells its plan. Here the latrines are 

external, while the arrangement of the windows is consistent with. 
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those of the rest of the building, and with that arrangement for venti- 
lation which Miss Nightingale considers the best. 

Fig. 10. Fig. 16. 

Fig. 17. Fig. 17. 



1SG0.] On the Site and Construction of Hospitals. 317 

The following ward plan (Fig. 17), with the latrine arrangements in 
the new summer hospital at the Charit6, at Berlin, we give here as an 
example of the worst possible construction. The general latrines are 
placed in the corridor, whilst smaller ones are also placed in each of 
the wards. The wards, corridor, and water-closets all open into each 
other?the Lest possible arrangement for preserving a uniform hospital 
atmosphere, and the worst ai'rangement for an hospital. 

Our space will not permit us to discuss the vexed questions relative 
to ventilation. "VVe could take up as much space with this topic as 
has been devoted to this article. If the subject of ventilation is a 

difficult one as regards buildings in general, it is greatly more so in 
regard to hospitals. The emanations from sick people are given off in 
increased abundance, and with increased rapidity, compared with those 
from the healthy, so that the air of a ward is vitiated with much 
greater rapidity when filled with sick, than if it were filled with the 

same number of healthy people. It is still more excessively 
vitiated if all the sick are fever cases?if the hospital is a fever 

hospital. Many gases, we know, are also diffused with great rapidity, 
as when liberated from decaying animal substances and fermenting 
organic matter, by chemical decompositions of various kinds. The 

diffusion of these gases takes place with a rapidity proportioned to the 
square roots of their densities; and no artificial cements will prevent 
such diffusion. Many gases also pass through fluids and so-called solids. 
Hydrogen gas and its compounds easily pass through the pores of 
stucco; so that plastered walls and ceilings are no barrier to the 
diffusion of cesspool emanations. Hence the intolerable and incurable 
nuisance of them. Latrines therefore, as generators of this gas, ought 
not to be placed in contact with hospital wards.'* 

It has been supposed, therefore, that as the rate of diffusion of gases 
is fixed and certain, the process of ventilation, or changing of the air, 
of a ward ought to go on slowly?at a rate of change, for example, 
equal to one vertical foot per minute. That is, in a room fifteen feet 

high the whole air should not be changed at a greater rate than once 
in fifteen minutes. Such a rate in a sick ward is equivalent to abso- 
lute stagnation. The French hospitals contracted for a supply of 
2220 cubic feet of air per bed per hour; but 

" To give the air of a ward the highest degree of freshness, the amount 
of air passing through it should be at least double the amount required by the 
French hospit al contracts, or about four thousand cubic feet per bed per hour."f 

Artificial ventilation is the only mode by which such a supply 
can be obtained; but it has not yielded results so satisfactory as 
to counterbalance the enormous expense attending it. Methods of 
natural ventilation have hitherto been equally unsuccessful. For these 
reasons both Miss Nightingale and Mr. Roberton advocate the system 
of trusting the ventilation of hospitals to doors, windows, and open 
fires, rather than to any other system, artificial or natural. We 

believe, on the contrary, that doors, windows, and fireplaces have each 
. 

* The Builder, Sept. 1857. 
T On Artifical Systems of Ventilation, by l)r. Sutherland, appendix to Sanitary Com- 

mission, p. 457. 
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special functions to perform, altogether apart from tlieir use as 

apertures either for the egress or ingress of air. Besides, it is unde- 
niable that there are occasions during the day, as well as during the 
night, during summer, as well as during winter, when open windows 
and doors are unbearable. There are also places?such as staircases? 
referred to by Miss Nightingale (p. 96), and which, she says, are to be 
ventilated from the roof. Moreover, sick wards require more air than 
?any other inhabited place, and therefore some auxiliary method or 
system of ventilation is absolutely required, besides doors, windows, 
and fireplaces. 
We have every reason to believe that the benefits of ventilation may 

be fully secured to wards and apartments as well as to staircases, by an 
arrangement at once natural, simple and efficient, which does not depend 
on the existence of doors and windows, and with the efficient action of 
which the presence of a fireplace or a fire does not in the least interfere, 
{as we have often seen it put to the test,) but rather accelerates its 
action, just as the presence of human beings increases the demand for 
fresh air. We have neither time nor space to describe this method, 
which has been patented by Mr. McKinnell, of Glasgow, and already 
fully described in detail in the pages of several of our medical 

contemporary periodicals.* 
We feel that the subject of hospitals has met with but imperfect 

justice at our hands; but if we succeed in fixing the attention of our 
profession 011 the important hygienic considerations which we have 

attempted to develop, we shall have gained our end. 
We think the country and the profession owe much to Miss 

Nightingale for her earnest and determined advocacy of the principles 
we have here detailed. Were it not for the publication of her 

1 Notes 
on Hospitals,' the valuable material contained in the parliamentary 
Blue-book would have been lost to the public at large. In the regula- 
tions just issued by the War Office?the last of the works noticed at 
the head of this review?we think we can also trace ample evidence 
of her handiwork in the very clear and able rules under the head of 

"Hospitals" at p. 40, and the " Regulations for Nurses" at p. 122. 
We must apologize for abridging the title-page of this book, for the 

title is really not one by which the book can be conveniently named. 
The title-page represents, in truth, a tabular view of the contents of 
the whole volume. It is one of the important results which have 
followed the Report of the Royal Commission already noticed; and 
looking to its contents, it may surely be fitly and concisely entitled, 
' Regulations Affecting the Sanitary Condition of the Army.' 

With reluctance we leave the subject, and appeal to those who have 
power and influence, to use that power and influence in the direction 
we have indicated, for the purpose of remedying hospital defects, and pre- 
venting their existence from the first. To architects, to hospital commit- 
tees, to civil and royal engineers, to our professional brethren, and to all 
men of science and benevolence, of whom our country may be so justly 
proud?to one and all we commend the subject of Hospital Hygiene. 

* Medical Times, May 1st, 1318 ; Sanitary lleview for 1818. 


