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INGTRUCTIONB.

(1.} You are to proceed immediately to examine and inguire into the sanitary con-
dition of all barracks and military hospitals in the United Kingdom, as regards their
ition, neighbourhood, construction, drainage, water supply, lavatories, laundries, baths,
mhens, water-closets, latrine arrangements, urinals, means of ventilation, lighting, and
warming, both by day and by night, the dimensions of the barrack rooms and sick
wards, the arrangements of and the distance between the beds, the supply of bedding
and utensils, the amount of cubic space per bed in barracks and hospitals, the state of
ir of the buildings, the condition as to cleanliness of wards, barrack rooms, and
other buildings, and of their vicinity ; and into all other matters connected with the
buildings which, in your opinion, may be prejudicial to the health of the soldier. You
will also examine the amount and character of the accommodation provided for the sick
of the families of married soldiers,

(2.) You will confer with the commanding officer, the principal medical officer, and
barrack master of every barrack and hospital inspected, and with the inspector or
deputy in.s-f-:tnr of hospitals of the district within which the barrack or hospital is
situated, who have been mstructed to render you every assistance in their power.

(3.) You may call to your mid any persons connected with the establishment, as
witnesses or for obtaining information. You may examine any records, or call in any
assistance in the way of labour, to aid in conducting inquiries.

(4.) You will state your opinion as to all removable causes of sickness and mortality
in all barracks and hospitals ; and you will devise the necessary works and measures
required for removing defects in the drainage, for the abolition of cesspools, for the
formation of improved drainage, for improvements in water-closets, latrines, and urinals,
for providing lavatories, baths, and laundries, for thoroughly and efficiently ventilating
all ck rooms, wards, and day rooms, for warming anf]ighting hy day and by night,
and for improving the kitchens in all barracks and hospitals.

5.) You are further instructed to allot the existing accommodation in all barracks
and hospitals, so far as it may be practicable so to do, in such manner that not less
than 600 cubic feet be provided for every man in barracks and guard rooms, while at
least three feet shall intervene between every two beds in the former ; and that in hospitals
a cubic space of at least 1,200 cubic feet be allowed for each bed, and at least four fect
between the sides of the beds, and 12 feet from foot to foot when practicable.

n&ﬁ.} You will direct the number of inmates which every barrack room, guard room,

sick ward should contain, in accordance with these measurcments, to be ﬁuintml
on the door ; and if any room or ward be found not suitable for accommodating healthy
or sick men, and if the sanitary condition of such room or ward be not capable of being
rendered satisfactory, you shall direct the inhabiting of such ward or room to be dis-
continued.

(7.) If the existing accommodation will not allow of this latter instruction being carried
out, you are directed to improve the wards or rooms as far as possible, and to report
to the Secretary of State the additional amount of accommodation required.

(8.) If the buildings admit of additional accommodation being provided for married
soldiers, and for the sick of their families in hospital, you will direct such accommodation
to be set apart as you may think necessary, If the buildings do not admit of such
arrangements, you will report what additional accommodation should be rented for this
PUEDOSE.

(9.) You will immediately direct the use of limewashing, and such measures of
cleansing within the barrack or hospital premises as may appear requisite.
A4
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GENERAL REPORT

OM TIHE

SANITARY CONDITION AND IMPROVEMENT OF BARRACKS
' AND HOSPITALS.

My Lorp,

Tue Commission for improving barracks and hospitals on which we have had the
honour of serving was appointed by the Secretary of State for War, immediately after
the Report of the Royal Commission on the sanitary state of the army was presented.
The Report had shown that the army was subject to an excess of mortality over and
above that prevailing among males in eivil life. The annual deaths among all arms of the
service on home stations were shown to be 175 per 1,000 per annum, as against 92 per
1,000, which represents the annual deaths among males of the same ages taken over the
town and countr pulation of England and Wales. An analysis of the diseases which
had led to this l%'ggumle of mortality demonstrated that the excess of deaths was due
almost entirely to zymotic diseases, such as fevers, cholera, diarrheea, and to chest and
tubercular diseases, such as consumption, &c. Seven-ninths of the entire mortality
among the infantry of the line, were found to have arisen from these two classes of
diseases ; and for each class the mortality among the infantry was shown to be more than
double what it is among males of the same ages in civil life.

With these facts before it, the Royal Commission proceeded to make a general inquiry
into those conditions of the soldier's life and service likely to have influenced his health
so injuriously, and among other causes assigned for the excess of mortality were sani-
tary defects in barracks and hospitals, such as overcrowding, defective ventilation, bad
drainage, insufficient means of cooking and of cleanliness. But as the nature of the
inquiry in which the Royal Commission was engaged precluded anything like a minute
personal examination of either class of establishments, it recommended the appointment
of our Commission for the special purpose of examining into the sanitary condition of
barracks and hospitals, and of devising means for removing any defects injurious to
health, which further examination might bring to light.

Immediately on receipt of Lord Panmure's instructions, we proceeded to arrange the
manner of inquiry best adapted for enabling us to ascertain the sanitary condition of all
the barracks and hospitals, the improvement of which was committed to us,

We considered it to be advisable to divide the inguiry into two parts, one to be carried
out by statistical returns, to be filled up by medical officers and barrack masters, the other
to be carricd out by personal examination and inquiry on the spot. Copies of the returns,
Nos. 1, 2, 3, 4 and 5, are appended to this Report. Those intended to be filled up by
barrack masters related to the pesition of barracks, the area of ground, the nature
of the subsoil, the size of barrack rooms ; their means of warming, lighting, and venti-
lation; the space and superficial area allowed per man; the state of drainage, water
supply, cook-houses, ablution rooms, latrines, &e.

From medieal officers we obtained similar information in regard to hospitals, the health
of troops, &e.

While these returns were being prepared and sent in, we proceeded to make a personal
examination of the barracks and hospitals of the United Kingdom, beginning with those
of the metropolitan district, following out the cxamination in all the larger and more
important barracks, and reporting the results of our inquiry in each district as soon as

possible, in the form of interim reports, in order that the necessary works might be
proceeded with at once. =
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10 General Report, &e.

The total number of barracks, to which our inquiry referred, amounts to 243, and
of hospitals to 167, distributed throughout the Umnited Kingdcrm in the following pro-
portions :—

Barracks. Hospitals,
England - - = 117 - - 76
Scotland - - - 20 - - 15
Ireland - - - 106 - - 76

Of these we have personally examined and reported for improvement, up to the present
time, 162 barracks and 114 {uapiluls. We have examined the camps at Shnrnn]ig'fnnd
Colchester, and we have also made a partial inspection of the camp at Aldershot, but
we have not yet reported on them in detail.

The remaining establishments yet to be inquired into are thus 81 barracks and 53
hospitals, nearly all of which are small, with accommodation for a few men only. Had
we mspected these smaller barracks together with the larger and more important ones,
it would have occupied mueh time, better devoted to improving those establishments in
which large numbers of men are massed together, and where sanitary improvements are
more urgently required. Although our work of primary inspection is thus still incom-

lete, it does not appear to be necessary to keep back our General Report until these
Em‘nwks and hospitals have been gone over. We therefore proceed to lay before you the
results of our inquiry up to the present time, together with those principles of barrack
and hospital construction and improvement at which our experience has enabled us to
ariive.

In doing so, however, it is necessary to state, at the commencement of our report, that
the amount of funds placed at our disposal, by our instructions, namely 100£. per barrack,
was found to be totally inadequate even for the execution of the more urgent sanitary
works because, as we shall presently show, although large sums of money have from
time to time been spent on these barracks and hospitals, a very small proportion
of it appears to have been devoted to sanitary pur 5. So far, indeed, as concerns
the health of the troops, almost every barrack and hospital we have visited can be
considered in no other light than as never having been completed, and the funds
required for the necessary improvements have consequently very much exeeeded in
amount what could have been anticipated when we entered on our work. In every
instance, therefore, we have been under the necessity of having estimates prepared for.
samitary works. For the execution of these estimates various sums have been voted by
Parliament, all of which have been appropriated, and are now in the course of being
SF&'ut; but the amount specially voted for our Commission will by no means complete
the works already recommended and estimated for, while some important works recom-
mended by us have been or are being executed out of the annual barrack votes.

In dealing with the whole question we shall, for convenience, divide our report into
two parts, one referring to barracks and the other to hospitals, and in each part we shall
devote separate sections to the following subjects :— ' '

1. The sanitary condition of each establishment.

2. The sanitary works and improvements we have recommended.

3. The steps which have been taken on our recommendation, the sums expended, the
works yet to be executed, and the probable cost of them. -

It will not be necessary to enter into the details of each barrack and hospital. These
details have already been given in the interim reports which we have had the honour
of laying before the Secretary of State.  We have at present to give the general results
of our examination and inguiry, so far as they have been carried out, together with

the nature and extent of the improvements we have deemed it to be our duty to
recommend. ;

We shall devote a separate part of this Report to a discussion of the principles which
ought to be kept in view in planning and constructing future barracks and hospitals.
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PART L

SECTION I

SANITARY CONDITION OF BARRACKS.

Under this section we proceed to consider,—
1. The position and neighbourhood of barracks.
2, The construction of barracks,
3. The cubic space per man in barracks,
- 4, The state of ventilation and warming of barracks.
5. The state of water nuppl:,r:_ barrack drainage, latrines, urinals, and cleansing.
B. The condition of ablution and bath accommodation, wash-houses and cook-houses.
. 7. The question of accommaodation for married non-commissioned officers and soldiers,

workshops, libraries, schools, day-rooms, &c.
Taking the points of inguiry in the order, we shall commence with—

! 1.—TrEe Posrriox axp NemwHsourRHooD oF BARRACKS.

By far the greater number of barracks we have inspected are situated in the suburbs
of towns, in positions, hardly any of which can be said to be unhealthy, while very
many of them cannot be described as otherwise than healthy. Generally they are some-
what elevated above the neighbouring levels, with sufficient fall for drainage ; sometimes
they occupy lofty eminences, fully exposed to the winds. There are, however, not a few
examples of barracks situated in densely peopled neighbourhoods, and closely surronnded
by dwellings of the civil population. This is especially the case with the barracks of
;I:nye metropolis, Portsmouth, Devonport, Glasgow, Manchester, Dublin, Limerick, Birming-
ham, and a few other places. Closely built town districts, deficient in drainage and
cleanliness, and meapable of free external ventilation, are well known to be unhealthy ;
and men massed together in such localities are, of course, subject to any injurious
influence on health which may be due to them. The health of a barrack iz dependent
on free, moving, purc air, outside and inside its walls; and anything which interferes
with this prime condition of health will act injuriously on the men, :

- There are a number of large town barracks in which these advantages are wvery

tly obtained. As an example at hand, we may cite St. George's barrack, behind
the National Gallery, where there is a single block of buildings, intended to accommodate
476 men, enclosed within lofty walls in such a manner as to keep the air about it
stagnant at all ordinary times. Portman barrack, near Portman Square, presents another
similar example, It is a closed square of two-story buildings, with regulation space for
483 men, surrounded on all sides by higher walls. Clarence barrack at Portsmouth, and
Brighton infantry barrack, afford other examples of the same defect in locality, which,
indeed, is more or less common to all barracks in towns.

In some cases of town barracks, the immediate neighbourhood abounds in nuisances,
or the streets are badly paved and filthy. Not unfrequently barrack rooms are built
close to the privies of ndP oining houses, or rather, perhaps, the houses and privies have
come to the barracks, and nuisance is experienced n the barrack rooms, on account of
the buildings having been originally placed too close to the boundary wall. Ship Street
barrack, Dublin, overlooks a street of filthy houses, behind which pigs are kept, and
nuisance is expericnced when the sties are cleaned. Under proper municipal regulations,
pigs would never be permitted in towns on any account, and if’ there be a legal remedy,
neither pigs nor any other nuisance should be allowed to exist near buildings where
numbers of men are crowded together. Parts of Hulme cavalry barracks, Manchester,
are at times permeated by the smell of privies from the neighbouring houses, which
come close up to the barrack room windows. Piershill barrack, near Edinburgh, presents
an example of a barrack and hospital in an open situation, but in the immediate vicinity
of meadows irrigated by the sewage of the town. Its only safety is its proximity to the
sea, and its very free external ventilation,

The Guards’ recrniting barrack at Croydon has not been so fortunate.  This barrack,
nnlginully used as stables for the waggon train, is situated in a damp imperfectly drained
hollow, and exposed to winds blowing over wet land, a manure manufactory, and pigsties,
Scarlet fever and typhoid fever have repeatedly prevailed among the recruits, and we
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12 Position and Neighbourhood of Barracks,

have been obliged to recommend their removal from the barrack altogether in con-
sequence, but want of accommodation elsewhere has prevented this recommendation from
being carried out. i Y

I'ilbury Fort, surrounded, as it is, by a wet, u_n:l_:l'mnr.-d, I_'nn.rsll}" district of country, is
particularly exposed to malaria, and whenever it is occapied, a large proportion of the
men are sure to find their way into hospital from intermittent fever. Not only so, but
men so affected carry the diseased predisposition with them to other stations, where they
are admitted to hospital for ague, due entirely to their service at Tilbury.

It may not always be possible to assign the precise influence which these and similar
defects in the position of barracks exercise on the health of the troops, on account of
the many concurrent causes, on the operation of which health depends ; but there
is no reason to doubt that barracks located in close unhealthy town neighbourhoods
are influenced by the same laws which vern health in such neighbourhoods. A
soldier's health is the result of all the eonditions to which he is exposed, and bad locality
will not spare him any more than it will not spare other people. Indeed, we have
a striking proof of this in the remarkable state of health enjoyed by troops encamped
in the open country, as, for instance, at Aldershot and Shorncliffe, as compared with
the health of the home army generally.

In the Report of the Royal Commission en the Sanitary State of the Army, it is
shown that the average annual mortality of all arms, Erevi:}us to 1853, was 17°5 per
1,000 per annum, while the mortality at Aldershot and Shorncliffe for three years, ending
December 31st 1859, has been only 4-7 per 1,000 per annum.

The Guards are, perhaps, more continuously barracked in town districts than an
other part of the army, and if we compare their mortality in the London barracks,
and also the relative proportion of admissions from diseases of the zymotic class, with
that at Aldershot and Shorneliffe, we find the result as follows :—

Ireaths per 1,000 | Admisions per 1,000 pee annum,
Ia—-—-—'—— e e o ———— . — Ik
L) p P e Fevers, | Dimhes. | Totall, -
Guards 1847-54 - - 15-24 &l - 36 ' Gl -32 113-18
Aldershot | 3 years, ending . f = 175 | =5
Shorneliffe } Diec. 31 1859, ok AT g

Only part of this difference in health and efficiency is due to difference of locality,
for there are other influences, such as subdivision of the men into huts, more active
habits and more exercise, in operation to make camps healthier than town barracks; but
still the facts are striking. "T'o ecstimate their wvalue, it is necessary to keep in mind
that the number of men barracked in town districts in the United Kingdom amounts
to upwards of 25,000,

It is not our intention to recommend the removal of town barracks to the open country.
There are military reasons which must primarily determine the positions to be occupied
by a military force; but we are desirous of expressing our conviction that wherever
barracks can be placed in the open country, or in the open suburbs of towns, such

ositions should, if possible, be selected in preference to sites in town districts.  This rule
15 especially applicable to hospitals, on account of the greater susceptibility of sick men
to the effects of impure stagnant air.

The area of ground within barrack enclosures should be sufficient to enable the
buildings to be spread over a wide surface; and the men’s rooms should not be placed
too near to that part of the enclosure wall to which the civil population is likely to come,

With regard to existing barracks in garrison towns, it appears to us to be an essential
condition of the military occupation of such towns that they be kf_:]pt i a proper sanitary
state. The safety of the garrison may at any time, especially during war, depend on
the question whether the town is eleansed and drained, or whether or not it is properly
supplied with water. Portsmouth, the seat of one of the largest garrisons and dockyards
in the kingdom, is in a very bad sanitary state ; Sheerness, Devonport, Chatham, Dublin,
Galway, and many smaller towns, are not much better. A similar remark applies to
parts of even otherwise well drained towns near barracks, where a degraded filthy
population not unfrequently congregate in housez of the very worst class. It is not
easy to apply a remedy to this evil, but wherever there are local powers, which can be
called into operation to sbate such nuisances, legal steps should be taken to remedy the
evil. The case of Sheerness is one requiring special notice.  “This town is the site of one




Defects in Plan and Construction of Barracks. 13

of the most important of our naval arsenals and dockyards, and is generally garrisoned
by between 700 and 800 men, chiefly artillery. Its position, although on the sea shore,
is most unhealthy, from the vicinity of marshes and undrained land. The town itseif
lies very low, and 15 in a wretched sanitary cqm]ition, without drainage or proper
cleansing, all the filth being received into cesspits, from which it percolates into the
soil. The water supply has in times past been obtained from two wells only. The
troops in garrison are exposed to the influence of marsh miasma, and suffer Lo a large
extent from miasmatic diseases, cspecially ague. At the time of our inspection half of all
the sick in hospital were suffering from this disease. From information supplied to us
by the Director-General of the Army Medical Department, it appears that the annual

missions into hospital at Sheerness from ague, on an average of the last three years,
have amounted to no fewer than 125 per 1,000 strength, while the usual proportion of
admissions from this disease in the cavalry regiments is 0+ 55, and in the infantry 2+ 74
per 1,000 strength. : :

Intermittent fever when once fairly implanted in the constitution, is one of those
diseases most injurious to the efficiency of an army, especially on foreign service, on
account of the frequency with which the disease recurs, even from trivial exciting causes.
It is common among the men of the royal artillery stationed along the banks of the
Thames, for no fewer than an average of 120 cases per annum have been received into
Woolwich garrison hospital from these localities. Neglect of land drainage at home thus
becomes a direct cause of inefficiency in the army abroad. Woolwich itself, nevertheless,
affords a gratifying proof of how much may be done to improve the health of garrison
towns by sanitary works. It has been placed under the operation of the Public health
Act, and its local board has carried out wany very important measures of local im-

ent, affording in this respect a marked contrast to the negleet of sanitary works in
many other garrison towns.

2 —CoxsTRUCTION OF Barnacks,

The barracks in the United Kingdom exhibit great diversity in plan, and still greater
diversity in internal arrangement and proportions. Some of the plans, especially those
of certain Irish barracks, are good, convenient, and well adapted for sccuring the
healthiness of the buildings, Of the great majority, the plans are very indifferent, and
there are not a few of which the plans or construction, or both, are essentially bad.

The question as to what are the attributes of a healthy barrack plan appears hardly to
have been considered. Facility of supervision and of’ discipline seems to have been
chiefly aimed at, and in not a few instances the only guide in I"ram[ngi- the plan appears
to have been the amount and shape of the ground at the disposal of the architect.
This is much to be regretted. It is not necessary to build a bad barrack because the
ground on which it is to be placed is limited. A small area admits of being covered with
buildings on a good plan, to the extent of its capacity, as well as a large area.

The best barracks are not those of recent construction, but they are to be found
among the Irish barracks, built in the end of last century or early in the present one.
It is true that we have seen no barrack possessed of all the requirements which such
buildings ought to have for health, comfort, and convenience, but so far as concerns their

neral plan and arrangement, the barracks to which we allude are certainly the best we

AYve Setu.

The errors in plan bearing on the healthiness of barracks which have come under our
observation are of the following kinds:-—

1. Errors in the general arrangement of the block plan of the buildings.
2. Errors in the internal arrangement of the barrack rooms.

The errors in plan most frequently committed are the following :—

Want of simplicity in the general arrangement of the blocks; buildings o placed as to
interfere with the ventilation of each other; buildings erected round closed courts, or
with deep closed angles; barrack room buildings placed too close to the boundary
walls: with latrines, urinals, dung heaps, ashpits, &c. placed in a narrow space between
the barrack and wall ; buildings in which the men are concentrated in one or two large
blocks, instead of the barracks 'Eciug spread over the ground.

These errors in plan include hospitals as well as barrack rooms, and their generai
effect as regards heaith is to obstruct that free movement of the external atmosphere
over all the surfaces of the buildings which is essential to the preservation of purity of
the air within the rooms. Free access of light is prevented and the air already stagnated
by the arrangement of the buildings is liable to be rendered more impure by nuisances

We shall introduce a few illustrztions of ﬁhese various defects,
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Defects in Plan and Construction of Barracks, 15

for the built area, being nearly double that of East London, which is one of the most
densely peopled town districts in England. It will be seen that in this instance also
the blocks are so arranged as to prevent that free circulation of air which should always
take place round densely oceupied buildings. The parade ground is open to the park in
front, but the advan of this favourable exposure are to some extent neutralized by the
arrangement of the blocks, which has been determined by the fact, that the ground
was obtained, and the buildings erected bit by bit, and without sufficient attention to a
proper sanitary disposition of parts.

Fig, f.—Rorar Bamnacks DosLix.
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The Royal barracks, Dublin, afford an illustration of similar defects, together with an
example of a court of lofty buildings entirely closed at the angles. The area occupied
by the buildings is 134. 3. 10p.,, and the barrack rooms have regulation space for 1,917
men, being in the ratio of 88,000 to the square mile, or about 25 per cent. more than the
density of Liverpool.

The buildings, although disposed with an apparent regularity, are crowded together,
and are much inferior in sanitary arrangement to the Weilington barracks. There are
narrow dark lanes between lofty three and four story buildings, without any outlet
sufficient to prevent stagnation of air. The ground, moreover, nises rapidly behind the
barracks, mufL there is no free circulation of air at the back. g

The men's rooms on three sides of the cavalry square are over the stables. The
barrack rooms in the Royal and Palatine squares have windows to the outer air only at
the back ; on the other side towards the square they are covered by a glazed corridor.
There are rooms in the corners and lower flats of the squares, dark and incapable of
ventilation, and which are hardly fit for human dwellings. Taken as a whole, the arrange-
ments of this plan afford an excellent illustration of what ought to be avoided in barrack
construction, 4
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The Castle and Shamble barracks, Galway, show errors both in position and plar.
These barracks are embedded among buildings of the civil population, and their plans
are so defective that even if placed in less confined positions they could not enjoy the
benefits of free ventilation.

The Castle barrack is intended for both cavalry and infantry, and has regulation
space for 120 men besides horses, on an area of 4,500 square yards, giving a ratio of
population of nearly 80,000 to the square mile.  Shamble barrack occupies an area of
2,238 square yards, and contains 256 men, giving a density of 352,000 per squarz mile,
exactly double the density of the most densely peopled town districts in England.

The plans show small narrow closed courts surrounded by hizh buildings, and desti-
tute of sufficient light and ventilation.

The next plan is that of a building not originally intended for soldiers, namely, an old
linen hall at Dublin, leased by the War Department as a temporary reserve barrack.

Fig. 6. —Lixex-Havn Barnacks, Dusv,
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Linen Hall barrack is enclosed among eivil dwellings in one of the worst districts of
Dublin. It consists of a number of small closed courts obstructing the external ventila-
tion. The place is intended to hold 1,094 non-commissioned officers and men, on an
area of about 2} acres, giving a ratio of density equal to about 325,000 per square mile.
It can only occasion surprise that such a building was ever selected for such a purpose.

Fig, T.—Hurose Cavainy Ban-acks.

ECALEQF FELT,

s T 12 (L) irdh i s s T e e
A Officors” quarters MM Serjoants’ privies, [
e Stables, soldiers’ rooms over. l % Ablution r::::r. t:‘:‘&:ﬁf:m %
a  Contecs, | oo Cook henes, % Married soldisrs’ quare gy,
B Barrack uﬁ:ee. arrack serfeants | r {Iuﬁmmm b Diall Coners. F
L ors, e, g Temporary stables 2 Married sobdiers snd womens' privies,
E ng schoal, n  Ceal yard 3 Virying and irening ::;:m:u
¥ Moaphial. g8 Hay aml straw stores, 4 Dirying ground,
a Do yaril, 1 Soldiers’ privies. 5 Magazine,
n Tha outhnildings, o Dhung pits. 6 Foot parsde,
1 Workshap, scheal, libriry, &e v Rezimental siore, &e. T Home do,
:: E::Ldm orderly room, and eells. I ww Infirmary stables. # (Mfipers’ privics,

C




18 Dejicts in Plan and Construction of Barracks.

This plan of Hulme cavalry barrack is introduced to illustrate the injurious conse-
gquences of building barracks too close to the boundary walls. The men's rooms are
over the stables, and behind them is a narrow strip of ground, affording no adequate
means either for cleanliness or for cireulation of air between the barracks and the wall.
Qutside the boundary on one side is a lofty cotton mill, which shuts off the ventilation
in that direction, and on the other side is a closely peopled district of houses, the privies
and middensteads of which come close up to the enclosure walls. The smell from these
privies and middensteads pervades the rooms at certain times, much to the annoyance of
the men. This example shows the necessity of having a sufficient area to isolate
barracks and to admit of free outer ventilation of the buildings.

These instances are sufficient to illustrate defects in the block plans of barracks,
which ought to be carefully avoided. They are among the worst examples we have met
with, but similar defects are common enough ; they only differ in degree. As already
stated, the effect of all of them is to stagnate and pollute the air both within and without
the barrack rooms, to obstruct light, and to predispose the men to disease,

Errors in internal arrangement are most frequently of the following kinds :—

Placing barrack rooms back to back, with windows only on one side, and no thorough
draft. Constructing barrack rooms over stables. Providing means of access to barrack
rooms by long internal corridors, or by corridors covering one side of the rooms. Pro-
viding accommodation for non-commissioned officers by wooden bunks inside the men's
rooms, so as to obstruct light and ventilation. Omitting to provide proper staircases,
and taking space for stairs out of barrack rooms. Using basements for barrack rooms.
We shall give a few examples of these errors,

INlustrations of back to back rooms may be seen at Woolwich, at the Wellington bar-
racks, at the new barracks in the Tower, at the new Cambridge barracks, Portsmouth,
an « in numerous other infantry barracks. An example of this arrangement as it exists
in A block of the Wellington barracks is given in Fig. 8. In this case rooms are con-
structed for 14, 15, and 16 men each, and there are actually four rows of beds between
the opposite windows in the breadth of the building.

Fig. B.WeLLimarox BArracgs.
FART 0 A, BLOCK,

Showing the mens’ rooms back to back with windows on one side anly.

==
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The practical result of such an arrangement is, that it is very dii’a‘cul_t to keep the
rooms properly ventilated, because of the dead wall, which stagnates the air.  In a num-
ber of barracks, openings have been made through the partition with the view of .'_rL:mEEl}"—
ing the defect in some measure ; but the only apparent consequence is the m['.crmm%kng
of foul air from the adjacent rooms. This form of construction should be carefully
avoided in future. It is contrary to every sound principle, and is a well-known cause of
disease in what are called * back to back dwellings,” among the eivil population.

In some barracks, with windows on ite sides of the rooms, and in which the
back to back structure has been avoided, the evil has been partially reproduced on
account of the distance between the windows, back and front, being much too great to
admit of the rooms being properly ventilated. This defect exists in the new infantry
barracks at Aldershot, and in the new Raglan barracks at Devonport. The rooms in
these barracks are long and narrow, and have the men’s beds arranged along the dead
walls, 12 beds on each side. The windows are at the ends of the rooms instead of being
along its sides, and the rooms are deficient in light and in means of natural ventilation in
consequence.

Cavalry barracks present some remarkable errors in construction and internal arrange-
ment.
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. The common custom in these barracks is to build the men’s rooms over the stables, and
to place the blocks of building as close as passible to the boundary wall.  In the narrow
lane left between the barracks and the boundary wall are placed, not only the latrines and
ashpits, but litter heaps, dungpits, ablution houses, cook-houses, &c., and if, as often
happens, the pavement is in a bad state, this narrow lane resembles nothing so much as one
of the filthiest and most neglected alleys in the filthiest part of our towns., There is nothing
in the internal arrangement of cavalry barracks to redeem this errorin plan.  Onaceount
of the depth of the stables from front to back, it has been the custom to carry a long,
dark, unventilated corridor or passage along the whole length of the bleck, giving entrance
out of it to the rooms right and left. The rooms have, consequently, windows only on
gne side. The windows are alinost always deficient in number, and so placed as to leave
half of the room in darkness, while the room doors have been placed elose to the fire
instead of being at the opposite end of the room, an arrangement by which the fire-side is
rendered as uncomfortable as possible, and the end of the room opposite the fire is left
without the advantage of the door for ventilation.

Examples of this error exist in Regent’s Park barrack, Hounslow, Hulme, &u.

Figure 9 is a plan of Hounslow barrack, in which the relation of the dark inside
corridor to the barrack rooms is shown.

Fgr, S=IounsLow Datnicks.
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Showing the nceess 10 the men's rooms, provided by means of a long, dark, unvestilted inner corrdor 20 feel in leng(b, with the e ome opouing

right and lelt out of, and havieg windows on one side only.
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Every cavalry barrack we have seen constructed on this plan is saturated throughont
with ammonia and organic matter ; and in cases where the barrack reoms have been shut
up and unoccupied for some time, the putrescent odour experienced on entering them is
indescribably offensive,

The usual reason assigned for these errors of construction is, that it is necessary or
advantageous to have the men barracked close to the horses, partly on account of facility
for discipline, and partly to avoid the supposed risk of exposure in going to and from the
stables. For a similar reason, apparently, we have met with instances, as for example,
at Knightsbridge barracks and Horfield barracks, in which the deor into the stable
actually opened from the stair leading to the men's rooms above. These reasons arc
quite untenable, becanse there are excellent cavalry barracks in which the horses are
stabled away from the men's rooms, and in which none of the alleged inconvenicnees are
experiem:ud. Hesidcs, stables under barrack rooms are by no wmeans unattended I}:,r other
diﬁﬂ.dl’&!‘ltﬂges besides those to the health and cleanliness :}'F the men. T]:Ii‘_‘}-' are Ecnl:]'uﬂ_y
constructed to contain from 12 to 16 horses, in stalls placed back to back, with a central
passage between the two rows of horses, terminated at each end by a door, through which
the greater part of the light is obtained. This arrangement ex yoses the horses to con-
tinual draughts, without necessarily ventilating the stable, while the separation of the
horses among so many stables actually increases the diffieulty of supervision and main-
tenance of discipline. In addition to this, we hold it to be very difficult, if not impossilile,
to ventilate a stable containing many horses sufficiently with rooms over it. Moreover, a
proper allowance of cubic space per horse, which is an clement as necessary to the healthi-
ness of stables as to that of barrack rooms, ean only be obtained at great expense, except
where there is an open roof over the stalls.

The objectionable system of internal corridors has also been adopted in some infantry
barracks, which afford as bad examples of this construction as do most cavalry barracks.

In the *“ New Barracks,” Edinburgh Castle, for instance, there are five or six flats of
barrack rooms in one la block, with dark unventilated passages running the length-
way of the block in ecach flat, giving access to the rooms right and left. In such an
arrangement the corridors and staircases extending from top to bottom of the build-
g become merely receptacles for foul air, which is thus diffused through the whole
establishment. '

C 2
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Figure 10 ives a plan of one flat of the new barracks in Edinburgh Castle, which
exhibits one oFthe most objectionable iustances of inner corridors in existence.

Fig. 10.—New Bapgack, Episeoncn CasTir.
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9, % Ierk, uovemilated inside corrislors

o, 0. Officers’ quarters and mess estnblishment, Le

The corridor abuts at the ends on the officers’ quarters and mess establishment, and is
ciosed by doors at each end, so that no thorough draft can take place in it. It is dark
and gloomy, receives no direct light, and the air stagnates throughout the building in
consequence of want of thorough dranght.

This harrack, notwithstanding its elevated airy position, is unhealthy, and furnishes a
large mortality from consumption and fever, and troops stationed in it are more than
usnally liable to attacks of small-pox.

Another objectionable form of the corridor arrangement, though of course not so
objectionable as the former, consists in carrying the corridor along one face of the barrack,
This arrangement may be seen in part of the Wellington barrack, in the Royal barrack,
Dublin, and in the new Kensington barrack. It gives an apparent facility of access to
the rooms at the expense of their light and ventilation, both of which are cut off along
one side, or at one end if the rooms are deep from front to back. It is shown in Fig. 11.

Fig. 11.—=WeLLixGrox Bannicgs.
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The time which barrack room floors take to dry afier having been washed affords a
useful indication of the freedom, or otherwise, of the ventilation provided in the construe-
tion and arrangement of the rooms. In barracks with corridors covering one side of sume
of the rooms, and where other rooms in the same block lave windows to the open air on
two opposite sides, it is observed that the floors of the latter class of rooms dry much
more speedily than the floors of the former class.

In many barracks, even of recent construction, no sufficient accommodation has been
provided for Imﬁ-_cmntuissiﬁl'll:-ﬂ officers, and to supply this deficiency, a wooden bunk is

nmlly placed in one corner of each barrack room. The result of this arrangement is,
that if there be a window where the bunk is placed, the light of the window is taken
from the barrack room; and if there be no window, as sometimes happens, the bunk is
simply a large dark unventilated box, in which the serjeant sleeps.

L'ig. 12 shows how these bunks are generally placed in the rooms. The instance we
have selected is from Bury barracks, in which rooms, otherwise good, have their light and
ventilation injuriously interfered with by this defective construction,
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Fig. 12.—Roous witn Serazants’ Buxks 1y Boey
Baruacss,
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&y 4. Serjeants’ bauks, so placed as to obatreet the Hght and ventilaton from
one window in each noom,

There are a number of barracks in which no proper staircases have been provided in
the construction, aud means of access to the upper rooms have been made by boxing off
a staircase from a part of two adjoining barrack rooms on each flat, thereby blocking up
one window belonging to each room, and obstructing both the light and wventilation.
Examples of this arrangement occur at Maidstone, Paisley, Stockport, Western Heights
barracks at Dover, Canterbury, Salford, Brighton, and ether places.

An illustration of this defect, as it exists in Brighton infantry barrack, is shown in Fig.
13. This is a very bad barrack, but it is made worse than it would otherwise be, from
the want of proper staireases for access.

Frg, 13--Ispaxtey Bagracks, Bricnros.

Showing the staircases taken off the harrack rooms, and both light and
ventilalion chétrueted in copsequince,
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; Even where proper stairs exist, the best material is not always used in their construc-
ion.

Many barracks, especially in Ireland, have stone stairs and stone landings, which
afford the best means of access to the rooms. In many other barracks the stairs are of
stone and the landings of wood ; a very questionable arrangement of materials in case of
five, but preferable to having both stairs and landings of wood, as is the case at Welling-
ton barracks, the new infantry barracks at Aldershot, and in many others,

There are some barracks in which men’s rooms are in basements partly below the
level of the ground. Woolwich barracks, Waterford artillery barrack, and the new
barracks recently completed at Gosport, afford illustrations of this bad form of construe-
tion. It should be totally discontinued in all buildings intended for human habitation.
Baﬂn!n&nts can never be kept free from damp ; they can never be sufficiently ventilated
nar lighted ; and any outer air they may receive passes over the wet or filthy surface of
the ground before reaching the rooms. Cellar dwellings have been abolished in some
towns by Act of Parliament, and it is time they should be struck off the construction of

8.

Errors in plan and construction, similar to those enumerated above, exist to a greater
or less degree in the majority of the barracks we have visited, but they are to be seen in
their most aggravated form in buildings which have not been originally erected as bar-
racks, but have been adapted to that object.

One of the most noteworthy of these buildings is the Linen Hall barrack, Dublin,
already referred to. It contains 128 rooms, or rather cells, without sufficient light or
ventilation ; the whole internal arrangement being of the most complicated character.
There are only five fire-places in the whole hm%{iiug, and there is no fire-place in the
hospital. The absence of fire-places is supplied by stoves in the passages, which, at the
time we inspected the building, were pouring out volumes of smoke so dense that both
passages and rooms were filled with it.

Arbour Hill barrack, Dublin, was once a.cpriwn, and as such was not fit for prisoners.
3
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It is now a barrack for 91 men. If it were proposed to restore it to its former use, no
inspector of prisons would be justified in sanctioning it. _ :

Kcnuthcr similar misappropiation exists in the case of Fort Elizabeth, at Cork, a build-
ing originally occupied as a French prison, but now on the construction as a barrack for
180 men, although at the present day, hardly anyone would consider it good enough for
a prison. Indeed, as a rule, military prisons _al.'lll many provost establishments are
planned and constructed on better sanitary principles than are most barracks. ,

Another noteable example of bad adaptation is afforded by Stirling Castle, in which
the old halls of the palace have been nppmprmted as barrack rooms by carrying galleries
round the walls, so as to have two flats of beds, one on the floor and the other on the
gallery ; the result of the arrangement being that the heads of the men in bed in the

alleries are above the tops of the windows, and, as there was no outlet for fonl air from
%he top of the room, the only air which the occupants of the beds in the gallery had to
breathe was the foul air from the soldiers who sleep on the lower tier of beds below.
Barrack accommodation of the very worst description is obtained in this way, and the
old halls of the palace are damaged. h .

Even recent adaptations of buildings to barrack 'furpmesg are open to serious objec-
tion. May Street recruiting barrack at Belfast, and Victoria Street barrack at Perth,
afford illustrations of this remark. In the former case, a barrack for 50 men has been
made out of a shop or factory, with windows on one side of it, which occupies one side
of 4 narrow enclosed eourt, having the privy, cesspit, and ashpit at one end of it; the
whole being on the model of a badly constructed blind alley or court in the worst dis-
tricts of towns.

In the Perth example a manufactory has been converted into barracks, by simply
putting bedsteads on the floors, while in all the other arrangements necessary for a bar-
rack there is simply entire deficiency. Even the hospital is a place not fit to be occupied
by people in health.

It appears to us that these defects in the plan and structure of barracks all proceed
from one cause, namely, that nobody seems to have considered what conditions are
required for preserving the healthiness of a building, in which a numnber of adults must
necessarily be massed together within a ecircumseribed space, and, consequently, no intel-
ligent uniform plan of constructing barracks has been arrived at; no fundamental prin-
ciples are recognized as absolutely necessary for health. Some barracks are better than
others, and a few are good, so far as their general plan is concerned, but these are the
fortunate exceptions which prove the rule.

In the open country, and with a population distributed over a considerable area, free
external movement of the air neutralizes or dissipates many causes of disease, which
otherwise would have a potent influence on health ; but this immunity has its limit.
Whenever, even in the open country, the process of aggregation begins, and a number
of human beings come to live and sleep in the same room, or under the same roof, the
mere external movement of the atmosphere no longer affords the same immunity from
disease. In built suburbs, or in the heart of densely peopled towns, where the external
air itself is more or less impure, any stagnation, cither witlhin or without buman dwellings,
becomes hazardous to health. Hence the immense advantage gaived in constructing all
buildings to be occupied by numbers of people, and barracks as well as others, in open
and airy districts. Indeed, the gain to heulthp, by a proper selection of site, is so great,
that nothing short of well-cstablished military requirements should be permitted to over-
rule it. DBy a proper selection of site, the whole question of construction becomes sim-
plified, for it insures the one paramount condition of health, a free, moving, outer
atmosphere.

But it is quite possible to neutralize, to a greater or less extent, this advantage by
errors in plan, and hence if barracks are built m town districts where the external air 1s
not only more or less impure, but the external ventilation always more or less obstructed
by surrounding buildings, any error in plan which still further obstructs the external
ventilation becomes a positive risk to health.

The block plan of a barrack should therefore always be as simple as possible ; the
largest possible proportion of its surface should be exposed to the sun and to the action
of prevailing winds ; the buildings should be so arranged that no one part shall interfere
« with the light and ventilation of another; there should be no closed courts, no deep closed

angles, no large projections ; the latrines, urinals, ashpits, &c., should never be placed
among the buildings, but away from them. The architect should from first to last con-
sider, *“ How can I make the best use of my ground to secure pure flowing air and sun-
os liF;ht over every part of my building #”

I such questions were ug&d, nearly all the existing errors in plan would be avoided.
Te secure these inestimable advantages as regards heﬁth. it is never necessary to sacri-
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ilati ms 2o through and through the ranges, and have windows on site

ql;et;m'ﬁtﬂi:ﬂn th%g case t.ﬁere are serious errors in detail, Some of the outbuildin

o not well placed, and nuisance 1s experienced from the privies, a defect which _ndzr]:s

g?remedy It will be observed that there are ]m: :ol;::ki]h:;_uses-, Du:::dakmlgd is d;ms J r;
; the sround floor, an error by which four | soldiers

Eﬁ?ﬂmﬁﬂ?ﬁ; :ll:n c:mﬁructiun of an over-crowded barrack, all the heat and fumes

of cooking are given off under the men’s rooms above.

; : a bl ords
Tig. 15, built for 360 non-commissioned officers and men, affc
mﬁﬂ:f- é]::; ?lclzustrftiun of a similar block plan. Its proportions are mme“.h'l.?tiﬁf: o
and abundant ventilation and light are secured for the whole exterior of thﬁei uildings.
The outbuildings are sufficiently removed from the men's rooms without being incon-
veniently placed, and on the whole this barrack may be considered one of the best, as to

ground plan, we have seen.

Fig. 15.—Naas Bannacks,
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Several defensible barracks in Lancashire present illustrations of good block
We select Bury barracks (Fig. 16) as an example. The arrangement of parts is simple,
and the external ventilation good. The position of the latrines behind the ablution
rooms, washhouses, and cook-houses, by which they are screemed from the barrack

rooms, is also good. But, on the other hand, the cav stables are under men's rooms,
and the latrines are placed over cesspits. o
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have been vlaced somewhat nearer the barracks, without detriment to the sanitary
condition of the rooms.

These barracks are constructed for 352 men, who are accommodated in four blocks
of buildings, each block consisting of two floors of rooms, going through and through
the blocks, with windows on opposite sides. The stables are in 10 one-story buildings,
arranged at the lower end of the parade ground, and sufficiently removed from the men's
rooms to prevent nuisance, but not too far for convenience. It will be obvious at a glance
that this plan presents immense advantages for health and cleanliness. The stables
where the men perform their duties, and the houses where they dwell, are, as they ought
to be, two distinet establishments. "The men have more opportunities and inducements
for cleanliness, and there cannot be a doubt of their having greater comfort and healthi-
ness.  This barrack presented a remarkable contrast in the cleanliness both of its stables
and quarters, as compared with barracks where the stables with their litter, filth, and
foul air are placed under the barrack rooms.

Framples of improved infernal construction.—There are barracks which have good
roomy stone stairs extending the whole height of the building, with windows back and
front, and possessing the important advantage of being easily adapted for ventilation,
In these barracks the men’s rooms generally go through and through the buildin
and have one or more windows according to the size of the room on each of Ei‘e’
opposite sides: but there are in some of them serjeants’ bunks to interfere with the
light and ventilation. Some of these barracks are two stories high and some are three
storics. Each house contains two rooms on each floor; four or six rooms in all,
according to the number of floors, and a serjeants’ room upcning out of the passage
on each flat.

Fig. 19—Prax of Sorpiers’ Quantens, TEMPLEMORE.

SOLDICRE, SOLBDIERS,

CROTND FLAN.

Fig. 19 exhibits an example of this arrangement. It is a flat of one of the soldiers’
houses in Templemore barracks. 1t shows the staircase, separate serjeants’ room, and
two soldiers’ rooms 20 ft. 2 in. wide, with two windows on each of the opposite sides.
These rooms are intended for 15 men each, but at that number they are considerably
overcrowded, affording an example of excellent barrack construction, with overcrowding
and a total want of ventilation. With 10 men per room, and proper means for renewing
the air, these would make good barrack rooms; but, in the meantime, the necessit
of observing these equally mmportant conditions for health has not been recognized,
affording an example of' the absence of sanitary method within barrack buildings similar
to what we bave shown to exist without.

Fig. 20~-Brecans Bren Bannacks, Deplay.
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The following Tabie gives the numerical results of Table A.:—

Numberof | Numborof | Nusberof | Nomber of | ¥uweber of | Xumbor of Tatal
Men having | Men baving | Men baving | Men having | Men having | Men having | Blon having | Men baving | Men having Kt
Troses Blasii 20 | Trom 250 Lo Sk io | from 850 8o | from SO0 0o | frosn 8Ekde | Poom 563 Eo | Teem 558 10 Alaniva) of
Culile Foct |20 Cubio Foet 330 0ubie Fool #0 Culike Feot L’ﬂﬁu.'l.llcle-:-l.l'l.lE‘uhﬂ:l‘ﬂl'ﬂrihlfl'wﬂ-mﬂllﬂ‘mfl Culle Foct

v Mas, ped Mun, per Man, | per Mam peer Mlan. per M, e Man, e Man, per M Hea.

Namborof | Numbor of | Numbee of

1,435 4485 | 9375 | 19687 | 16650 | 13739 | 6886 | 2653 | 2008 | 76813

Some of the deductions from this Table are remarkable. We find, for example, that there
are 1,335 men, equal to one and a half regiments, living and sleeping in rooms with less
than 250 cubic feet per man; that there are 15,195 men with less than 350 cubic feet

er man of sleeping space ; that 34,882 men have less than 400 cubic feet each; that
Eﬂ,‘.}?l men have less than 500 cubic feet per man; and that out of the whole force for
which there is accommodation in these permanent barracks, namely, 76,813, there are
only 4,656 men with sleeping room exceeding 550 cubic feet each. There are 2,003 men
whose allowanee of space exceeds 600 cubic feet ; but this excess occurs either in a few
rooms in cavalry barracks, where the stable area below the men’s rooms is unusually large,
or where the ceiling follows the line of the roof] or it oceurs in infantry barrack rooms,
where, from defective construction or position, it has not been considered advisable to allow
a smaller space per man,

In order to estimate what is likely to be the effect of this great overcrowding on health,
we must consider that these 76,813 men occupy, in rotatien, barrack rooms presenting
these diversities in cubic contents ; while, at the same sime, we must bear in mind the
very imperfect ventilation or total want of ventilation in these rooms, which we shall
sently show ; those affording the smallest amount of space per man being generally the
worst ventilated ; we must, moreover, take into account the presence of urine tubs,
vedding and clothing more or less imbued with animal exhalations, adding their quota of
impuritics to the already foul atmosphere, in which about a third part of the soldiers’
time is passed, and that too during sleep, when the system is more peculiarly liable to the
influence of impure air. Any person at all conversant with the effect of such conditions
on health and life can arrive at no other conclusion, than that the polluted atmosphere
of overcrowded unventilated barrack rooms has been, in times past, a potent cause of
disease and mortality in the British army.

As 600 cubic feet per man must now be considered as the space to be allotted in all
rmanent barracks in temperate climates, it need hardly be stated that at this rate there
15 a very considerable deficiency in barrack accommodation.

It amounts to above 32 per cent.

It would, therefore, be necessary to add about a third part to the permanent barrack
puildings of' the United Kingdom, to enable 600 cubic feet per man to be given,

The deficiency is very irregularly distributed in different distriets. It is least at
Woolwich and greatest at Chatham, where the barracks, as a whole, are the most over-
crowded in the United Kingdom. At Woolwich 100 men are accommodated in a space
sufficient for 79 only ; at Chatham the space allotted to 100 men is sufficient for no more
than 57! Fortunately Chatham is a recruiting barrack, and young soldiers do not remain
above a few months in it ; but vevertheless its inmates are less healthy than the civil male
population at the same ages. Thus the mortality of males in civil life between the
of 15 and 25 is 81 per 1,000 per annum, whilst among the recruits in Chatham barracks
the mortality during six years, 1851-57, was 10-2 per 1,000 per annum,

During the same years 43 per cent. of the mortality among the recruits arose from

consumption, as compared with 39'8 per cent., which is the mortality from consumption
for males of the same ages in civil life.

Catarrhal, Cli]ulmﬁnnry, and zymotic diseases are the chief causes of sickness among
recruits in atham garrison. 66 per cent. of the deaths in the above-named years
-arose from consumption, fever, cholera, dysentery, and diartheea.

_ In the following Table are given the per-centages of deficiency of barrack accommoda-
tion: for the principal stations in Great Britain and Ireland, calculated on the assumption
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Just as people have died of suffocation from impure air in dense crowds out of doors,
with the unlimited atmosphere above them, so men sleeping for seven or eight hours
at a time in wooden huts, have suffered from severe types of fever when the space
allotted to them has been reduced below a certain amount.

The most intense forms of these fevers, ending in death, have occurred in huts
giving 150 cubic feet per man, where no other evident cause existed ex over-
crowding. Fevers of milder type have been of frequent occurrence in en huts
with a much more liberal allowanee of space, even with 300 cubic feet per man.

If wooden barrack huts, with say 20 men in each, be placed at sufficient distances,
with due regard to the direction of winds, and away from walls, trees, and other
obstructions to ventilation ; if' the wooden walls be left pervious to air, the huts properly
ventilated along the ridge, and the floors well raised above the ground with free ventila-
tion beneath, under such conditions we consider that 400 cubic feet would be of as
much value to health as 600 would be in a permanent barrack. But, on the other
hand, if huts are built of brick or irom, or if the walls be otherwise made impervious
to air, they at once come within the same category as permanent barracks, and should
afford G0O cubic fect per man to cach inmate.

We have given in Table A the regulaiion space in huts we have inspected, from which
it will be seen that ont of 6,998 men in these huts, 1,098 men had less than 300 enbic feet
each, and that the whole number, except 110, had less than 400 eubic feet per man.

The following summary of a return recently prepared by the Army Medical Depart-
ment to show the accommodation in barrack Euts at the principal stations, gives the
comparative amount of space per man at the end of January in the present year.

Tavee showing the Nvupen of Occvrep Hurs st Avperspor, Woorwion, Sponxeriver, BroMprox,
Peupnoks, DopLm, Newerince and Camie, with the Asmoust of Srace FER Max in each.

—— MR _—

Number of Huts. ¥

With 350 1o 400 With 400 to 500
Cubie Feel per Man. | Cuobic Feet per Man.

Cubic Feet per Man. | Cubie Feet per Man. Il Cubéc Feet per Man.

With 200 10 250 | Witk 250 00 300 | With 200 to 350
I
1
]
|

|
o8 176 | 162 | v

For similar reasons huts are liable to the same variation in the number of inmates as
barrack rooms. 1f additional stores are wanted, or a reading room or other accommoda-
tion is considered advisable, a hut is taken for the purpose. If more men arrive at the
station than the huts can contain with safety to health, the newcomers are nevertheless
crowded into them. In any case the regulation as to space, whatever it may be, is
stretched to meet all emergencies, notwithstanding representations made h}" medical
officers to the contrary.

&

4.—State oF VextiLation axnp Warsmineg or Barrack Roowms.

It is hardly necessary to urge the importance to health of having fresh air in livin
rooms ; every one admits it, but very few persons consider what objects fresh air is
intended to serve; and hence, although the necessity of free room ventilation is
generally recognized, the practical application of this great sanitary principle is not so
strictly tollowed out as it ought to be.

To show the importance of this matter to the efficiency of the army, and to arrive at a
full understanding of the influence exercised by the foul air of barrack rooms and
hospitals on the health and life of their inmates, it is requisite to state briefly what
changes air undergoes in unventilated living rooms, the agencies by which these changes
are brought about, and how it is that air so altered from its native purity causes disease
in those who breathe it.

_Atmospheric air when pure contains in every 100 parts, in round numbers, 79 parts of
nitrogen and 21 parts of oxygen gas. About a fifth part of the cubic contents of every
room consists of vital air, and the remaining four-fifths consist of nitrogen, which would
be immediately fatal to life if breathed by itself.

Besides these gases, pure atmospheric air contains a proportion of carbonic acid
varying from three to nine parts in every 10,000 parts of air, and a certain quantity of
water held in solution, the amount of which depends on temperature. The mpnrt-iﬂl!
of water in a healthy -ﬂ.tIHGEEhE]"E should not be less than about half the quantity which
the air can dissolve, and it should not exceed four-fifths of that quantity.

If it falls below one-half, the airis too dry ; if it exceeds fou 8, the air is too
moist, to be wholesome.
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tilation the results of this poisonous air are much more speedily manifested than they
are under ordinary circumstances. Such was the case in the Black Hole of Caleutta,
where out of 146 persons shut up in it one-third were dead within three hours, and all
were dead except 23 in ten hours.

In unventilated barrack rooms, as well as in unventilated living rooms and workshops,
where a number of people are crowded together, the effects are produced more slowly
on account of the larger amount of space. The blood becomes gradually diseased;
of which result, blanching and loss of general vigour are the first and most common
effects, indicating a slow but steady deterioration of the constitution, scarlet fevers
fever, small pox, are generated, but more commonly the respiratory function itself
becomes diseased, as we!i,le as the functions of the skin, giving rise to great susceptibility
to colds and catarrhs from slight exposure, and finally to pulmonary consumption.
Moreover, during epidemic seasons, typhus, diartheea, or cholera are very liable to break
out among the immates of overcrowded unventilated rooms; the whole process being
the result of unsuspected aerial poisoning.

For many years past these facts, although overlooked or undervalued in their import-
ance by most people, have been familiar to all sanitary observers. The mitigation or
prevention of diseases arising from atmospheric impurity, constitutes indeed a ﬁl?‘ge part
of every sanitary procedure.

As regards barrack rooms we way form a tolerable estimate of what must be the
condition of the air during the night by selecting one example from Chatham barracks.
On our inspection we found 54 rooms, occupied by 864 men, with only 281 cubic feet
per man, with no special provision for ventilation. Each of these rooms contained 16
men. During the eight hours of night occupation there would be exhaled into each room
of these 54 rooms, by its 16 occupants, about 120 cubic feet of carbonic acid , or
more than a 40th part of the cubic contents of the room, besides 16 pints of water
containing animal matter given off from the skin and lungs. No doubt part of the
would escape by the chimney and by crevices, but the very offensive smell of the rooms,
even when the men were out of them, and the windows were open, was of itself
sufficient to prove the foul and unwholesome state of the air breathed by the men
during the hours of sleep, when the body is more peenliarly susceptible of its influence,

There are other sources of atmospheric impurity in barrack rooms besides those arising
from respiration and from the skin. Urine tubs, which are often made receptacles of
every kind of filth, increasing the dampness and foulness of the air; exhalations from the
damp foundations of barracks; damp from wash-houses, cock-houses, &c., improperly
placed under barrack rooms; wet body linen and other clothing secreted in barrack
rooms by soldiers” wives, from want of proper means of drying ; effluvia from unventilated
gas burners, every two union jets consuming as much air as is required for 8 men;
vapours containing earbonic oxide, carbonic acid, &e¢. escaping from stoves and fire-places ;
all these agencies add their quota to the impurity of the air in crowded unventilated
barrack rooms to those proceeding directly from the occupants themselves.

These facts and considerations prove that ventilation, the proper renewal of the inner
atmosphere of barracks, is one of the prime necessities of imullih for men occupying these
rooms ; but, nevertheless, at the time of our inspections we found no means of renewing
the air in any barrack room worthy of the name of ventilation, except in a few rooms in
three of the Dublin barracks, whic]}; accommodate about 600 men.

Table C. contains the result of our examination into this moest important subject,
together with the approximate space per man allowed in each barrack, and the number
of men exposed in each to the two conditions of defective ventilation and overcrowding.

We learn from this Table—

1st. ‘That in 83 barracks of the United Kingdom, containing 3,130 rooms, and 42,521
men, with from 200 to 400, 500, and in a very few rooms only 600 cubic feet per man,
no means of ventilation whatever had been provided.

2nd. In 78 barracks, containing 2,237 rooms, and 33,601 men, with 230 cubie feet
per man aad :Iwurds. ventilating arrangements exhibiting all stages of imperfection and
mefliciency had been introduced.

]M']‘h«ck following were the arrangements generally in use in these imperfectly ventilated

ATTACKS ;—

In some rooms we found that openings had been made in the ceilings, communicating
with hollow boxes or beams carried across the room to the open air, a method of ven-
tilation imperfect, inefficient, and liable to produce constant down-drafts by the action
of the fire when the doors and windows are shat.

In the upper rooms of some infantry barracks, and generally in cavalry barracks,
openings had been made through the ceilings into the space beneath the roof. Besides
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We are glad to be able to state that in parts of three barracks we found a
combination of inlets for fresh air and outlets for foul air in use, although from the
too small size of the outlets in comparison to the cubic contents of the rooms the
ventilation was not all that it ought to have been. This arrangement of shafts and inlets
we found had been introduced into six rooms in the new part of Isiand Bridge barrack,
into some rooms in Ship Street barrack, and also into a few rooms of Beggar's Bush
barrack, all in the city of Dublin.

These rooms, occupied by perhaps 600 men, were the only barrack rooms in the
United Kingdom in which there was any recognition of the true principles of ventilation.
But even in these cases the old barrack grate was in use, and no attempt had been made
to obtain warmed air for ventilation to prevent the temperature of the rooms being
unduly lowered.

To ventilate a barrack properly the stairs and passages must be ventilated, otherwise
they become receptacles of stagnant air, especially on the upper floors,

on-commissioned officers’ rooms being also within the barracks require ventilation for
a similar reason.

We have scarcely met with an instance in which staircases, ages, and non-
commissioned officers’ rooms have been ventilated at all.  In long 1}1:1'3]2 mnner corridors
Or passages of cavalry barracks free ventilation is especially required to prevent them
becoming receptacles of stagnant foul air, percelating upwards from the stables below.
In one or two instances only have we found this inner passage sufficiently lighted or
ventilated ; in all others there has been no sufficient ventilation.

A most important part of the ventilation of cavalry barracks is the ventilation of stables
under barrack rooms. With very few exceptions the ceiling of the stable is merely a
plaster ceiling, with nothing intervening between it and the flooring of the men’s rooms
above. The plaster affords very littie obstruction to the passage of ammoniacal gases
and foul air upwards from the stable, and hence the offensive, sometimes sickening odour
which pervades the rooms. Most stables have some means of ventilation, generally by
openings above and below, in the side walls, but the state of the air in the rooms
over them proves that the ventilation provided is far from bemng sufficient or correct in
principle. Only by very free ventilation can the evil be abated, but no practicable
amount of ventilation would remove the odour: for even if the stables were ventilated
there would be constant liability of foul air from the stables reaching the men’s rooms
through the windows and other ventilating inlets. We have been in such barracks
where the air was purest in those rooms in which the windows were shut. Only by
separating the men from the horses can the evil be thoroughly remedied.

Our conclusion from this part ef our inquiry is, that, with the three exceptions stated,
for all practical purposes the barracks we have inspected were not ventilated. Consider-
able sums of money have nevertheless been apparently spent on the object, but it is
quite evident that this matter has never been dealt with on any defined principle, or with
any adequate recognition of its great importance to health.

Warming.—In no instance have we seen any attempt at combining barrack room
ventilation with warming, which latter is an essential part of the winter ventilation of
all barrack rooms in this climate. An ordinary barrack fire-place consists of a large open
chimney space, in which there is placed as far back as possible a large iron grate about
four feet long, like a kitchen grate without the boiler and oven. T'he construction of
the chimney is such as to diminish the draft and to cause it to smoke ; to prevent which
the fire is often screened from the room by a tin blower. There is no attempt at economy
in fuel, but, on the contrary, there is so much waste on account of the size and position
of the grate and the large chimney opening, that it is often impossible to keep the rooms
at a comfortable temperature with the usual allowance of coal. We have ourselves
inspected occupied barrack rooms in winter, where there was no fire, and where there
would be none for a couple of days, on account of the fuel rations not lasting their
time, and having been consumed. The fuel ration is nevertheless more than enough
for comfort and health, if barrack room grates were constructed with a view to economy.

A most serious difficulty in the way of room ventilation arises from this waste
construction of the fire-grates. In order to preserve the air sufficiently pure, it is
necessary to pass through the rooms many times the quantity of air at present admitted,
and this cannot be done with the fire-grates hitherto in use, except by lowering the
temperature of the rooms to an uncomfortable degree. We have therefore directed our
attention to this important point, and have had several grates on trial for economizin
heat and warming part of the admitted air. We shall deseribe in the sequel the impro
form of fire-grate which is now being introduced into barracks and hospitals.

- Another reason {or introducing improved fire-grates is, that by diminishing the number
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a tap side by side with the artesian well supply, so that the one water might easily
have been drawn instead of the other. Moreover, the Thames supply was the only one
faid on to the hospital kitchen. ‘The great danger of such an arrangement to the
health of the troops, during an epidemic season, especially when cholera prevails, is
obvious. It is right to state that this srrangement was immediately altered on. our
calling attention to it. '

Generally speaking the quantity of water available appeared to be sufficient for current
uses, although in some instances it was not so. In the majority of barracks, however,
the present supply will in all 'lembilit_v be found insufficient when the drainage is
improved, cesspits abolished, and water latrines substituted for privies.

F)n the whole we are of opinion, that the water aupﬂl_}', of all country barracks at
least, has not kept pace with the improvements which have been carried out in water
sources for towns, and in the means of collecting, conveying, and distributing water for
use. Intown barracks the arrangements are somewhat better, but there are still too many
instances in which water from mains might be obtained without advantage being taken
of the facility. Ewven if it be nceessary for military reasons to have an independent
water supply within the barrack enclosure, no argument can be founded on such
necessity for neglecting to make use of more abundant, purer, and more convenient
sources of suppi} until at least an emergency arises. The fact that a barrack may be
besieged, can never afford a sufficient reason for condemning the men, when there is
no siege, to use shallow well water in quantities too small for purposes of health, while
they might enjoy the immense advantages of an unlimited, pure, and constant supply
always at hand. _

Drainage.—All the barracks we have inspected are surface-drained more or less
effectually. The parade grounds are formed and guttered, but in numerous instances this
is not sufficient for drainage or for keeping the surface hard and dry. The result is that
many parade grounds are soft and sloppy in wet weather, and there are several grounds
connected with cavalry barracks, especially, which cannot be used except during dry
seasons. The exercising ground at Leeds barrack, for instance, was in such a condition
that the horses at certain seasons had to be exercised on the public roads.

The back yards of cavalry barracks are generally Sawcd with irregular boulder stones,
instead of square setts now universally introduced in all well-paved towns. Hence
the surface is never well drained and cannot be kept clean, The gutters are often in a
very defective condition in consequence, and pools of foul water often lie directly under
the men's windows.

The floors of most cavalry stables are paved with the same material, and are ver
difficult if not impossible to keep tlmruughlf:; clean. A strip of boulder stone or taﬁ
paving is often carried round the barrack blocks instead of flagzing, and it always
a bad surface for drainage.

It is time that this boulder paving should disappear from all barracks, as it has been
gradually disappearing everywhere under the progress of public improvement.

No other paving except square setts shmilfl be permitted within barracks or stables,
and all footways round l‘li’." men's rooms should be flagged.  We would strongly recom-
mend that the change be made as speedily as cireamstances will permit, Paving even
in its roughest form was one of the first effectual means adopted for improving the
public health, and as paving itself has been improved the public health in districts
where this has been done has greatly benefitted by the change.

Very few if any parade and exercising grounds are underdrained, and until this
improvement be thoroughly carried out the surface will never be good. Moreover a wet
undrained area several acres in extent, enclosed among barrack buildings, always tends
to keep the uir moist and unwholesome. But beside:, undrained surfaces, especially if
they be at all porous, may become a positive source of disease, for in time they are sure
to be saturated with organic matter and foul water. This is an especial risk in fixed
camps. If an airy, porous, healthy site is selected for a camp the troops will continue
healthy for a certain period of time. After this period has elapsed the camp is found
not to be so healthy as it was at first, and finally it has to be shifted to fresh ground.
But with a fixed camp such o change of position is neither intended nor provided for, The
camp is intended to be occupied for an mdefinite period of time ; but this object cannot
be realized without loss of health unless proper sanitary precautions be adopted. If the
ground is not thoroughly under-drained, and the surface kept scrupulously clean, it loses
its porous character from being constantly trampled on ; it becomes saturated with filth
and foul water, and generates malaria. Fevers appear among the troops, and ground
which has been thus neglected, or, so to speak, used up for want of proper precautions
i the way of subsoil drainage and cleansing, becomes in time uninhabitable. All
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removed in trucks and tubs, a most offensive and costly process, but avoiding some of
the evils incident to cesspits.

" In a few barracks, as, for instance, those of the metropolis, a system of water
latrines, some of them self-discharging, had been adopted.  In this arrangement a water
trough of brick or masonry, generally five or six feet deep, in which water is maintained
at a constant level, extends under the szeating, Onee o day, or oftener, the whole
contents are discharged into the sewers by opening a valve, and the trough is refilled
from the water mains or from a cistern. The valve is usually opened by hand, but
occasionally, as in Salter’s patent apparatus, by a water balance, by which the arrange-
ment is rendered self~discharging. ‘The troughs are generally too deep; they require
too much water, and as the water stands several feet below the seats the sides are
permanently covered with filth.

There are various modifications of this p]'inciF]e in use, but they all consume an un-
necessarily large quantity of water on account of the great depth of the trough. The
most economical of water are a cast-iron water latrine made by . Mr. Macfarlane of
Glaggow, and an earthenware latrine made by Mr. Jemnings of Blackfriars, of which
we have had a specimen erected at Buckinglam guard room. Macfarlane’s latrine is
used both for public use and in many manufuctories. 1t has also been introduced with
great advantagze into a number of barracks and hospitals.

Urinals,—There is considerable variety in the structure of barrack urinals, as well as
in their position. The most common form is a shallow trough of porous stone, with
searcely any inclination, having a round opening at one end of it communicating with
a superficial drain,  Generally there are no divisions, and no provision for decency.
Sometimes a small urinal, capable of being used by one person at a time, is placed in a
corner and similarly drained. In some barracks improved forms of urinal have been
recently introduced ; the best of these is on the medel of the common railway urinal,
with the back and divisions made of slate or of iron. A small proportion enly are sup-
{ﬂiml with water for cleansing, and all of them which we have seen have been offensive
rom putrescence of the solid matter of the wrine, which adheres to the sides, and
especially to the angles of the urinal.

This 15 the great defect of almost all forms of urinal in use, and even these made of
white porcelain and supplied with water are not altogether free from nuisance. The
odour from these urinals is so powerful that when placed under the same roof as the
latrines the nuisance from the latter is very greatly imcreased by the presence of the
urinal, unless the ventilation be very free.

Barrack urinals are generally placed near the latrines, but in some barracks they are
under the men’s rooms, though open to the outer air, an arrangement which is always
offensive to the rooms above.

We have found no barrack room wrinals in use. The urine tub exists in all barrack
rooms, and although every care has evidently been taken to keep these tubs clean and
free from smell, the result is far from satisfactory.

Cieansing.— As a rule, we have found the surface cleansing of infantry barracks in a
satisfuctory state. The parade grounds, at least at the time of our imspection, have
been thoroughly swept and all impurities removed.

The back premises have been also clean, and in this respect there has been nothing
to complain u}', except ashpits and privies, which bave often been very foul.

The surface cleansing in eavalry barracks has not been by any means so well attended
to as that of infantry barracks, particularly in the immediate vicinity of the stables, but
more especially in the spaces intervening between the back of the stables and the
boundary wall. But we are bound at the same time to state that cleanliness, as a rule,
has, in these barracks, been rendered far more difficult than it should bave been by
defects in the barrack plans, and by the description of surface paving generally in use.

The parade and exercising grounds of cavalry barracks have generally been clean,
but as soon as we have approached the blocks where the horses were stabled we have
frequently found the surface badly paved with rough cobble stones both within and
without the stables ; the gutters imperfectly laid, foul water lying in holes on the suwiface,
and the stable floor often plastered over with horse-dung and urine, and smelling most
offensively. In the great majority of cavalry stables there are no litter sheds, and the
horse litter is lpllr:ﬂ on the pavement against the walls, directly under the men’s room
windows, which are generally placed over stables, so that whenever the windows are
opened the smell enters the rooms.  On wet days the litter, from want of proper sheds,
is left in the stables, where it eannot be properly aired, and where it adds to the ammo-
niacal fumes pervading the place.
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Appendix xvi. of the Barrack Begﬂlluﬁms, for the manner in which this intermediate
whitewashing is to be done. It is there described as follows :—

“In the performance of whitewashing, it is the practice to whitewash plastering, and
“ o limewash Lrick walls, size being used in all cases.” ,

The barrack master is to satisfy himself of the necessity of this mtermediate white-
washing, which may be done by the troops if the commanding officer will grant permis-
gion. The barrack master is to supply the lime and whitewash brushes, and the instruc-
tion proceeds to state that, © It is considered that urine tubs are of sufficient capacity to
“ mix the limewash in,” as if there were not enough of foul matter in the walls already,
without incurring the risk of an additional dose from the urine tub!

There cannot be a doubt that the whole proceeding is most defective, and by no means
sufficient to keep the walls and ceilings of barrack rooms in a healthy condition.

Defects in cleanliness exist, as we have stated, both without and within barracks. In
the former case they can only be dealt with efficiently by better paving and draining,
improved construction, and by a better organized system for removing refuse matters,
In regard to barrack rooms, a change in the regulation, such as we shall point out in
the sequel, requires to be adopted and rigidly put i practice.

6,—StaTE oF Apcvrion axp Batn Accoasoparion, Wasn-novses axp Cook-HoUses.

Ablution Rooms.—Ablution accommodation has only of late years been attached to
barracks. Not many years ago, the men had to wash at pumyga in the open air or under
any convenient shed. At the present time, however, there are ver fgw_hnrrncka not
provided with ablution rooms of some kind or other. The Invator_y wildings are gene-
rally detached from the barrack, and placed behind the ranges. They usually consist
of one-story sheds, leant against the boundary wall, or placed at the end of the ranges.
Sometimes they are in the basement or ground floor of the barrack, under the men’s
rooms. In many instances, buildings already existing have been adapted for ablution
accommodation.

Many of these buildings are neither sufficiently lighted nor ventilated. ‘The washing
arrangements consist of one or more long narrow tables of slate or of wood, placed down
the centre of the room or along the walls, or both. These tables are sloped away from
the washer, and there is usually a gutter behind, which conveys away the water after
being used. At the back of the table a water pipe is carried along, with taps at intervals.
Water is generally supplied from a cistern. I‘n some instances water is not laid on, but
has to be carried from the pump. Each table is supplied with a number of metal basins
which receive water from the taps, and after the water has been used the basin is simply
1t;lurnf."d over on the table and the waste water eseapes by the gutter to a drain in the

oor.

Many tables are supplied with a bead about an inch deep, running along the edge
nearest the washer.  This is a very necessary arrangement for preventing water dashing
over on the men, when the basins are emptied. The floors are generally flagged, sloped,
and drained by gulleys in the floor. Generally there are wooden gratings for the men
to stand on, and in many instances there are pegs for hanging coats on. There were
many lavatories, however, not supplied either with beads to the tables, gratings, or pegs.

These ablution rooms vary much in character. Some are very complete and :
the majority are deficient in some part of the accommodation; some ablution rooms
require much improvement, and there are some barracks yet to be provided with them.
Taken as a whole, there has been more improvement of late years in ablution accommo-
dation than in any part of barrack construction, although much vet remains to be done
to make ablution-rooms what they ought to be.

The most frequent defects we have observed are in the position of the rooms, and in
the actual amount of ablution accommodation as compared with the strength in barracks.

When a man goes to wash in the moming he is ﬂl'l?j? partly dressed, and in that state
he ieaves a close crowded barrack room, where perhaps he has been in a state of per-
spiration all night ; he {:l:uEﬁ mnto the open air, traverses the barrack yard in all weathers,
wet and dry, winter and summer. He has perhaps to wait his turn in the open air in wet
cold weather, as we ourselves have seen, and after he has washed himself he has to
return_again to his room to dress. In many instances the distance to be so traversed is
certainly not great, but in some large bmracks the ablution rooms are so far from the
barrack rooms that the exposure to be undergone is a great risk in winter for men even
in health. In some instances we have seen the ablution room placed at as great a
distance as possible almost from the barrack ranges.
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In the great majority of instances water is not laid on within the wash-house, but has
to be earried a greater or less distance by hand.

Except in about half a dozen barracks no provision has hitherto been made for drying
or getting up soldiers’ linen for use, It is true there is generally some part of the
barrack enclosure, with posts and lines, set rtllpm't as a drying ground, but there are no
means of drying linen in moist weather, and as a necessary consequence wet linen is
secreted by the women in barrack rooms until an opportunity occurs of drying it at the
barrack room fire. This is against order, but it is nevertheless done from sheer necessity.
Ironing is also done on the tables in the men’s rooms, for there is no other place for it.

These deficiencies in accommodation have an important influence on the health of
the men, who are exposed to the continual risk of having damp linen to put on. When
linen has to be dried at the barrack room fires, it makes the rooms damp, and they are
not so completely aired as they ought to be when the men are absent on duty. i

The wash-house buildings themselves are often without sufficient light; they are
rmperfectly ventilated, and almosi always too small for the number of washers. They are
sometimes placed within the barrack buildings in the basement, or immediately adjoinin
the men’s rooms, so that the steam and foul air from them can pass into the gcntnﬁ
atmosphere of the buildings. There are a few detached recently-built wash-houses,
in which the structural arrangements are better, but they are all much behind similar
establishments conneeted with workhouses, prisons, and other public establishments.

In several barracks, establishments for washing, drying, and getting.up soldiers’ linen
on a much more extensive scale have been introduced, chiefly in connection with married
soldiers’ quarters. There is one such at the Brompton barracks; there is another at
Anglesey barracks, Portsmouth, and there are one or two at Dublin ; there is also one
at the Wellington barracks, capable of washing and drying the bedding required for
2,000 men.

These laundries contain fixed washing troughs, with water laid on, and proper drainage
from each trough ; drying rooms, boilers, ironing and folding tables, &c. The buildin
are very far superior to those of any barrack wash-houses; but they have not been de-
vised on a plan suited to the system at present in use for washing the linen of soldiers.

Cookhouses and Cooking.—Cookhouses are generally situated in the rear of barrack
ranges, at a short distance from the men's rooms. In a few instances they are too far off,
and as there are no pans in use capable of retaining heat, the dinners are spoiled hefore
they reach the rooms. The cookhouses are often Tean-to buildings erected against the
boundary wall of the enclosure, or they are built detached from the wall and at a
short distance from it. Sometimes they are placed in the ground floors of barracks, or
occupy misappropriated barrack rooms, an obviously objectionable arrangement, because
it abstracts men's accommodation from barracks already overcrowded, and at the same
time exposes the reoms above to the heat, fumes, and damp illsu‘:]'lmrairle from cooking.
Sometimes the temperature of the rooms above is injuriously raized by the heat of the
fires, as was the case with the non-commizsioned officers’ quarters at the Wellington
barracks,

Cookhouses vary wuch in character, A few are really good, well built, sufficiently
lighted, ventilated, and drained. Very many are small, narrow, and confined, without
sufficient space or conveniences, and neither well lighted nor ventilated. Some cook-
houses, especially those connected with the smaller class of barracks, are very defective,
and scarcely suited for their purpose.

Means of Cooking.—1. Common Boilers.—With reference to cooking, in permanent
barracks, it may be stated, as a general rule, that when we commenced our work there
were no other available means of cooking except boiling. In some few barracks, as for
instance, in Wellington and St. George's barracks, there were ordinary bakers’ ovens.
(,‘ulrtnin Grant’s kitchen, which has an oven attached to it, was in use in the camp at
Aldershot, but these were almost the only exceptions to the rule that boiling was the sole
culinary expedient in use in permanent barrack cookliouses. Not that the soldiers placed
no value on variety in cooking, for we have met with a number of instances in which the
dinners were baked at a public bakehouse at the cost of the men. At Chatham we found
that, before bakers ovens were erected, the men had actually been in the habit of spending
200/, a year to obtain the advantage of baked meat oceasionally. '

The boilers arc usually placed in a range along the side or at the ends of the
cookhouse. In a few instances they are built round a central shaft passing through the
roof. They are mostly set in brick-work, but in a few instances theve are iron settings.
Each beiler has a scparate fire and flue, and there is frequently a steam-pipe from the
top of the boilers ivto the flue, intended to chrry off the stcam produced in excess
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by unskilful and too rapid boiling, by which a large part of the aroma of the meat
is passed into the chimney and lost.

E‘he boilers are of two sizes; the lareer will hold 25 gallons, and the smaller size
about half that amount. The larger boilers are put up in the majority of barracks; they
are intended to cook for from 30 to 40 men, and the smaller for about half that number.
They are used for all purposes, for making coffee, boiling tea, prelparing hot water, and
boiling the men’s dinners. They are of cast iron, about three eighths of an inch thick, a
thickness which interferes with the passage of heat to the contents of the boiler,and oceasions
waste of fuel. Each boiler is provided with a thin moveable sheet iron lid, covering two
thirds of the top; the remaining portion being fixed, and from the centre of the fixed
part the steam pipe before-mentioned is carried into the chimney flue. Besides boilers
there are the usual cooking tables,

The fire-grates are under the centre of the boilers. They are large, have no proper

isters, and are not planned to save fuel, hence the amount consumed iz very great
for the quantity of food cooked. No doubt the fuel is extravagantly used, because the
men have never been taught to economize it, but most of the extravagance is due to
the construction of the fire-places, and to the setting of the hoilers.

Count Rumford’s standard consumption of fuel for cooking is ene-fifteenth part of the
weight of the food. When tried by this standard, all the barrack cooking apparatus
consume an extravagant amount of fuel.

To enable us to arrive at some definite judgment on this important subject, and also
as to the facilitics for varying the cooking, afforded by existing barrack kitchens, we
were authorized by the Minister at War to obtain the assistance of two experienced
cooks, Messrs. Warrener and Guerrier, to whom we remitted the whole subject for

tical examination and inquiry. They were instructed to be present at the time
the men were cooking their rations, and to report with great care the result of their
observations as to the capabilities of each apparatus, the amount of fuel per head
consumed, and the state of the cooking. s the Minister at War was desirous of
ascertaining the capabilities of Captain Grant's apparatus, which combines the two

sses of boiling and baking with the same fire, Messrs. Warrener and Guerrier were
also instructed to report specially on this arrangement.

Their inguiry was carried on in barracks and at several of the hospital kitchens in
the metropolitan district, at Chatham, Brompton, Dover, Shornclifie, Hythe, Woolwich,
Brighton, Canterbury, Aldershot, &e., and for the purpose of comparison they extended
it to a number of the leading civil publie institutions in London and its vicinity, such as
workhouses, prisons, schools, hospitals, &c.

They have embodied the results of their inquiry in a series of reports on all the
forms of apparatus they found in use at the time, from which the following general
conclusions may be deduced, as to the ordinary barrack boilers :—

That, so far as regards cooking by boiling, the¢ common regulation boiler has the
advantage of being exceedingly simple, and not liable to inadvertent damage.

That these boilers have been hitherto set without any regard to economy of fuel, and
consume from a pound to a pound and a half; or upwards, of coal per man per day.

That the pipes for allowing of the escape of steam into the flues are injurious to the
results of the cooking. /

That there is a want of practical knowledge on the part of the cooks, so that even
with the present boilers, the cooking is by no means so good as it might be.

These results describe the practical condition of barrack cooking with the old regulation
boiler. Besides its imperfection and extravaganee in fuel, it, of course, does not admit of
any variation in cooking ; but it has the merit of simplicity, and it admits of improvement.

ree methods for varying and improving barrack cooking had been on trial for a short
time, before we began our inquiry ; namely, Captain Grant’s stove, which was in use at
Aldershot camp, and in one cookhouse at Woolwich; the ordinary brick baker's oven;
and Dean and Dray’s gas cooking apparatus. We shall describe these arrangements
here because they were in use when we began our inspections, and we shall in the sequel
compare their cost in fuel with the results obtained from other apparatus.

2, Captain Grant's Cooking Stove.—Captain Grant's stove consists of ranges of boilers,
between which the flame and heat of two fires pass towards a flue in the middle, where
there is a vertical iron oven, intended to utilize the residual heat, before it escapes by
the draft up the chimney. The boilers are set in an iron plate, which forms the top
of the apparatus, and which may be used as a hot plate. One of the objects sought to
be obtained in the arrangement is economy qu fuel, and another is variety of cooking.










52 Married Soldier's Quarters.

what is commeon to the barrack room. In some recent barracks aceommodation has been
constructed for non-commissioned officers quite away from the men, as may be seen at the
new barracks at Gosport. This arrangement is objectionable except for senior or staff
sergeants.

r%_-,- much the best position for non-commissioned officers’ rooms, for purposes of dis-
cipline, is that adopted in all the best Irish barracks, and in a few in Great Britain. In
these barracks there are one or more non-commissioned officers’ rooms opening out of
the staircase on each floor. This arrangement answers every purpose of health and
discipline, and should be followed in all new barracks. It keeps the non-commissioned
officer elose to his men, while it separates him from them. It gives him a distinct
entrance to his quarters, and ventilation separate from that of the barrack room.

These non-commissioned officers’ rooms are generally good, but there are exceptions.
Some of them on gronnd floors, under the stairs, are flagged instead of being boarded,
and are too small, eold, and uncomfortable. Their usual cubic contents are 1,400
to 1,800 or 2,000 cubic feet, and they have generally one window each.

None of them are ventilated, except perhaps a few in one or two recent barracks, in
which shafts have been provided in d:e construction.

The fire-places generally are of an old and wasteful pattern.

In most barracks a non-commissioned officers’ mess-room and separate kitchen have
been provided. Sometimes the mess-room is a barrack room taken off the construetion
for the purpose. Sometimes accommedation has been obtained in a separate building by
displacing some less necessary occupiers.  In a few instances mess accommodation has
been built on purpose for non-commissioned officers. The accommodation generally is
sufficient and good. In a few instances it is bad. But there are examples of mess-
rooms for non-commissioned officers, which have been made ornamental, and even
vided with ante-rooms. This we consider a mistake ; non-commissioned officers should
have a clean, airy, cheerful mess-room, with a kitchen, store-closet, and a small room for
the mess cook, but anything beyond this involves an unnecessary expenditure of public
money.

'l*hjé mess kitchens generally are sufficient. In a few cases they might be improved,
and we have met with instances in which the kitchen was merely part of the mess-
room divided off by a barrier or partition.

Where gas has been introduced into barracks, these mess-rooms have generally been
lighted with it, occasionally, however, at the cost of the occupants.

As a whole, there is still great deficiency of suitable quarters for non-commissioned
officers. They ought to be provided for ontside of the men’s rooms, and the bunks should
be removed. There can be no question that the mere presence of these bunks is preju-
dicial to the healthiness of the rooms.

Alarried Soldiers' Quarters.—The present regulation number of married soldiers is 6 per
cent. of the strength. Every regiment of, say, 1,000 men, will have 60 women and pro-
bably 70 to 80 children with it, apart from women and children of marriages not sanctioned.

How to provide quarters for these 60 families is one of the greatest difficulties in the
army at the present time. The soldier’s pay will not admit of his hiring lodgings.
With the aid of his wife's industry he may be able to rent a room, but it will, in all
probability, be a miserable and unhealthy place, where both the man himself, his wife,
and his children, are exposed to continual risk of illness.

Commanding officers appear to be always ready to mitigate this great evil to the full
extent of their ability. We have met with instances, indeed, in which they have paid
the rent out of their own funds. If there are any spare barrack rooms at their disposal,
they manage, in most cases, to find accommodation of some kind for married people,
but the space is either deducted from the amount necessary for the soldier’s health, or
the poor women and children have to be thrust into the worst and most unhealthy part
of the barrack. A few examples of the operation of this want of accommodation will m&:ﬁ.

In the Royal barracks, Dublin, we found 87 women and 109 children in barrack rooms,
exclusive of the families of the men of the Guards on duty there at the time, who are
generally in lodgings outside. At Birr barracks, which are very much overcrowded,
there were seven rooms, with regulation space for 119 men, oceupied by 21 men, 21
women, and 33 children. At Island Bridge barracks, Dublin, families of married soldiers
are lodged in a long, dark, unhealthy ground-floor room, onee part of the adjacent
stables. At Edinburgh Castle married people are accommodated in the arched base-
ments of one of the worst constructed barracks in the United Kingdom, and suffer
from epidemic disease in consequence. Generally there are no divisions between the
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families, except a coverlid, or some similar screen, hung over a cord.  This arrangement
may be seen in use at present at Knightsbridge barracks.

here are many barracks where even this merest apology for decency does not
exist. We have seen married men’s beds in the men's barrack rooms without any
screen, At Chatham barracks, at the time of our inquiry, there was a married non-
commissioned officer or soldier in every barrack room among the men; and not unfre-
quently girls from 14 to 16 years of age were thus accommodated.

It is true that there is far more regard to decency now than there was formerly in
these arrangements, but still this great evil exists, although there is every prospect that
an end will be put to it before very long, if Government continues the annual outlay
of a specific sum for providing separate quarters for married non-commissioned officers
and soldiers, of which quarters there are already, we are very glad to say, a number of’
excellent examples.

Having been planned by different architects, the construction of these buildings varies
considerably. The best we have seen are those at Preston, intended to accommodate
about 80 fgmilieg. They consist of a row of two-story houses of stone, like the side of
a street. Each house is completely cut off by a division wall from the adjoining houses
on either side, and there is a gnui stone staircase and passage rumming through and
through each house, dividing it into two halves, right and left. Each half contains four
living rooms, two on the ground floor and twe above. Each room accommodates a
married soldier’s family. There are eight families to each house, and by the arrangement
of the passage and staircase there is a thorough draft of air across the house. The rooms
receive fresh air from the passage by perforated zine or wire gauze ventilators over the
door, and there is an air shaft in the chimney stalk to carry off foul air. The rooms
are of a good size and height, and much superior to those usually occupied by the same

class of people in civil life.

Figure 23 shows the general arrangement of the rooms in these married quarters,

Fig. 23.—Mammep Soumens’ Quarrens, Preston Bannacss.

GROUND FLAY,

Behind the range there is an excellent gravelled yard for the use of the children;
and the barrack laundry, where the women wash, is on the side of the yard opposite the
houses. The latrines are against the boundary wall, and as they were not drained, but
were over cesspits, they formed an exception to the general good arrangement of the
whole structure,

The laundry room of this establishment is not so well fitted up as we have found it
in nl.(;l]er instances, but as a whole these quarters, when we examined them, were exeellent
and clean.

The married guarters at Anglesea barrack, Portsmouth, are on a somewhat similar
principle.

The largest establishment of the kind we have seen is at Devonport ; it is intended for
about 100 families of non-commissioned officers and soldiers, and differs in construction
from the Preston quarters. The buildings are on three sides of a square closed at the
angles, the fourth side being completed by a detached block containing the laundry,
cook-houses, &c.

There are no separate houses as at Preston, and access is obtained to the rooms by
long central passages without suflicient light or ventilation, out of which the rooms
open right and left. The buildings are two stories in height, and the upper flat is reached
by a large staircase opening on the upper passage. The rooms look small and confined,
and the plan is not so good an one for health as the Preston plan. We have no desire
to disparage these buildings, but the Preston plan is preferable for married quarters.

There is a set of excellent married quarters for 50 soldicrs at Begzars Bush barrack,
Dublin, constructed in two blocks, one of f'::-&l.r. the other of three houses, each two stories

3

.k-—




54 Maurried Soldier's Quarters.

high, and much on the same plan as those at Preston, except that the ventilation of
the upper part of the staircase in Beggars Bush quarters is interfered with on acconnt of
a small room being taken off it and added to the adjoining quarter. They are all
ventilated by shafts and lighted with gas. Being within the barrack enclosure they are
rather confined for space, but the cubic contents allowed for each family varies from
1,800 to 2,000 feet.

There is an excellent laundry attached to thesze quarters,r It is supplied with fixed
tubs, water, boilers, a drying room, and tables for getting up linen.

The arrangement of rooms is shown in Figure 24,

Fig. 24.—Mangiep Sovpiens’ Quartens, Brceans Dusi Bamrack , Drsvie

BECOND ETORY.

GRGUND PLAMN.
:uALr.nr"' T i e X e FEET

Quarters for 80 soldiers” families of a similar construction, but arranged in a half square,
have also been erected at Richmond barracks, Dublin.  They are at one corner of the
barrack enclosure, and have a spacious yard enclosed between the buildings on two sides,
and by the boundary wall on the other two sides.

There is a block of married quarters belonging to the Guards in Vauxhall Road,
London, which is constructed on a principle differing in some respects from any of the
others. Itis intended for 56 families, and was built by subseription from the officers of the
Guards, by Mr. Darbyshire, a London architect, Tt was hoped that the rent of the
rooms would pay interest on the money invested, but the building has recently been

urchased by Government. The building consists of four stories and a basement.
‘ntrance to the different flights of rooms 1s obtained by a central passage gﬂiﬂ% right
thiough the middle of the block, and by a stone stair earried up within the back line of
the building. A passage branches off from the stair right and left on each landing. The
rooms open back and front from this inner passage, and at the dead ends of it are the
water-closets lighted and ventilated from the outside. Ventilation is secured for all
these inner passages by leaving the staircase open to the outer air from top to bottom.

The quarters are in two or three rooms, according to the rent, which varied from 3s.
or 45. & week.

Each room is wentilated from the outside; and there is a row of perforated bricks
carried along the upper side of the partition wall, between the adjoining rooms in the
same quarter to admit of circulation of air.

_The ﬂuurl.crs are provided with a cooking range, with oven and boiler; there is a
sink, and water laid on, and a dust shoot at the eu«%e of each passage.

The building has a flat roof, which is used as a drying ground.

The back prémises are narrow and confined for want of space. The laundry is in
the basement, and has a drying apparatus, wringing machine, &e.

’l.'h:ls building, althongh well planned, is not so simple in its structure as could be
desired, but at the same time the area of land at the disposal of the architect was
very restricted, and he has made excellent use of it.

Tree cummunicnti{m with the outer light and air at all pnints:, and simplicit of structure
for the attainment of this object, are the great desiderata for health in all buildings where
numbers of people are to be massed together, whether in barracks, hospitals, or family
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awellings. Of existing married soldiers’ quarters, those at Preston realize these desiderata
better than any others we have visited.

Besides recently erected family buildings, there is an old establishment at Woolwich
differing entirely in its structure from any of the others. It consists of a long range of
small brick huts or cottages situated on the west side of the common. They are
each subdivided into several small rooms, and aré occupied by married soldiers of the
Royal Artillery. The accommodation, although very limited, is good of its kind, but
not so complete in all points as that afforded by more recently constructed married
quariers, A at advantage possessed by hut construction is subdivision of families
among a number of separate buildings, instead of agglomerating them under one roof,
and conscquently better external ventilation.

Among temporary appropriations for married soldiers’ families may be mentioned the
accommodation in the citadel casemates at Dover and Plymouth. The former are
large lofty structures, with wooden subdivisions, or bunks, arranged on two sides of a
central passage. They are dark, as might be expected, but there are sufficient means
of ventilation, and families are separated from each other. At Plymouth they are
not separated, and in one of the casemates beds occupied by different families almost
tonched each other.

The worst apology for married soldiers’ quarters we have ever seen are those in St.
Mary's casemates at Chatham, It is to be hoped that the time is not far distant when
they will be entirely vacated by women and children.

At Colchester, Shomncliffe, and Aldershot, married quarters are provided in ordinary
wooden camp huts, by subdividing them into eight parts by partitions of wood. The

narters are very small and crowded, but under any circumstances they are better
au_.n- barrack rooms.

We found several instances in which married quarters were being erected, or were in
contemplation. Those at Shefiield have, we believe, been completed, and those at Dover
are in progress. Money was voted some time ago for married quarters at Chatham,
but from a difficulty about the site the money was expended in constructing some
good married quarters, and an excellent laundry for Brompton barracks. These

uarters are more like comfortable cottages than any of the others, but in point of
Etenihhy construction they are not equal to those at Preston,

It is understood that a site for married quarters has been selected at Chatham by
his Royal Highness the Commander-in-Chief, but there is no money for the buildings at

2zent.
l-mliluried quarters have been made at Canterbury out of the old hospital. They are

.inferior in character, and the rooms in the ground floor are damp, dark and
miserable, and quite unfit for human habitation.

On the whole, although so much remains to be done in providing barracks with a

rtion of married quarters, a good beginning has been made, and we would
strongly recommend that this necessary provision be extended as rapidly as possible.

Hﬂkﬁﬁa and Reading-rooms.— Accommodation for these purposes has generally been
obtained by misappropriating barrack rooms. The rooms are often too small, and not
well lighted, but they are clean, and the books, &c., apparently well kept. They are
gen y lighted with gas, but very few of them are ventilated.

_ There is a general want of proper librarian's quarters,

‘Schools.— Almost every barrack has its school for children and adults. There is a
considerable number of chapel schools now in use, and these afford excellent accommo-
dation. They ure built pretty much on the same model, namely, that of a large Gothic
room, with an open roof, and early English windows. The style is simple, inexpensive,
and suitable,

For warming there are generally stoves down the centre. The provisions for venti-
lation are generally deficient. .

_ In a number of{:armcka school accommodation is provided by misappropriating men's

rooms, or in some similar manner. These schools are far from being good and suitable,
as a gmuml rule, although there are, of course, exceptions. In all of them there is a
want of ventilation, and the warming is often defective.

. Workshops.—There is a general deficiency of workshops in the barracks of the United

Kingdom, Almost the only shop constantly to be found is that of the armourer, and

in cavalry barracks the forge and saddlers’ SGII.GP. Even these most necessary work places
4
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have not in all cases been originally intended for their object. They are often merely
lean-to sheds, sometimes hardly six feet high, but the forges, although in some cases
complained of as being too small, are, as a rule, better than the armourers’ shops. There
is olten a deficiency of accommodation for tailors and shoemakers, and sometimes none
at all. In many barracks it has been the custom to take men’s rooms off the con-
struction for these shops, thereby reducing the accommodation for the men, and helping
to over crowd the barrack.

In most cases where there is special aceommodation for tailors and shoemakers, it is
of a very inferior or even of a bad description ; sometimes in a dark damp basement, at
other times in a small low-roofed confined attic, without sufficient protection from either
sun-heat or cold coming through the roof. Inall the shops we examined, the cubic
space and superficial avea for the workmen were very much too small.

We hardly remember a single instance in which any provision has been made for
ventilation, and henee the atmosphere of these workshops has often been in the highest
degree offensive, hot, and unwholesome.

Spenking generally we should say that the forges and armourers’ shops were the best,
next follow the saddlers and collar makers, and the worst of all are those of the shoe-
makers and tailors, Very many of the workshops have a make-shift look about them,
and it may be safely said that, such as they are, they are far behind similar shops in eivil
life, and they are not such as the army should have at its disposal.

At the present time there are no workshops for affording the men occupation or
recreation, such as were contemplated by the Royal Commission,

Day Rooms.—There are no day rooms in any of the barracks. The men live, eat,
and sleep in the same room. As to the propriety of providing day rooms there can be
no doubt, go far as health and comfort are concerned, but it is questionable how far day
rooms in which the men could dine wounld accord with the prevailing ideas of the soldier.
There ean be no doubt, however, that cheerful, well lighted and warmed rooms, provided
with eomfortable seats, in which the men could smoke, play drafts and dominoes, procure
tea and coffee, read newspapers and periodicals, and amuse themselves, would be MET—
able to the men. We are glad to learn that it is in contemplation to erect some day
rooms on trial. If, as is very likely, the practical objections which have been raised
against these rooms, be found on trial to have no reality, the accommodation should be
extended to all barracks as soon as possible.

We are not altogether without experience as to the usefulness of similar accommoda-
tion, for there are several soldiers’ homes and club rooms supported wholly or partially
by the men, already in operation, and, so far as we have been able to ascertain with satis-
factory results.

8 Stare or Guanp Rooms, Lock-ur Rooms, axp Provost Ceris,

Overerowding, foul air, and defective ventilation, which are the normal conditions
of barrack rooms, are also the normal eonditions of guard rooms, But we would go
further than this, and state that there are certain influences arising out of guard room
duties which make these conditions of even more importance as regards men in guard
rooms than in barrack rooms.

A man on guard for 24 hours at a time, during all weathers, with short intervals only
for repose, is in a certain state of susceptibility to fonl air and damp, which the same
man not on guard would not be exposed to in the same degree. If, when the man is
off guard he has to sleep in the foul atmosphere of an ordinary barrack room, and if,
when on guard duties, he 1s exposed to interrupted rest taken in an atmosphere perhaps
fouler even than that which he has left in the barrack room, one can understand how
guard room duties as a whole should be a cause of unhealthiness,

A barrack guard room s generally a ene-story building, square or nearly square,
and 10 or 12 teet in heizht. ?t has a firtplace, generally opposite the door, and one or
more sloping wooden benches on which the men sleep with their clothes on during the
interval between their guards, which iz generally of about two hours’ duration.

The rooms vary in size, but they have generally from 1,500 to 4,000 or 5,000 cubic
feet of contents ; and the nuinber of men on duty in them may vary from time to time.

The following table, showing the cubic contents and accommodation of guard rooms
at Chatham and Brompton, and the subsequent tables of accommeodation in lock-up
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rooms and cells in the same garrison, will give a good general idea of the stute of this
class of accommodation in barracks throughout the United Kingdom.

— e ———————

| [

| Contents of | Regulation | i.

Guard Rooms, { Room in Number ! Cubic_Feet

eubie Feet, of Men, per Man,
Main Guard Boom - - - - - - 5,250 30 175
Brompton Gate ,, - - - - - - 512 16 o83
Regimental ., - J 2 : : -1 4100 10 410
North Wing i - - - - - 4,752 18 24
South Wing  ,, - - - - - =| 4752 18 264
Barrier L e - - - - E 800 a2 2158
8t Mary's - = 2 - - -| 2808 14 207
Barrier ai - - - - - 1,710 12 142
Elﬂ&ﬂilli i i ¥ i = = 2,620 1 262

It is true that in practice the whole of these men would not be shut up in the

ard rooms at the same time; one-third of them being usually on sentry, But it is
5;:: true that the regulation gives no security against :inn?mus overcrowding, as it
recognizes so small a space per man as that shewn in the table, as being sufficient in a
guard room. In cases where there is no lock-up, men under punishment are crowded
together in the guard room with the men actually on guard.

We need hardly say that any of the amounts of space in the preceding table are
wholly insufficient for health.

Perhaps the simplest way to calculate guard-room space would be to ascertain the
maximum number of men likely to be n any guard room during night at the same
time, and to allot for each man not less than 600 cubic feer.

As already stated, the present great overcrowding co-exists with absence of any means
of ventilation, at least in the great majority of instances. None of the guard rooms at
Chatham or Brompton were ventilated at the time of our inspection, notwithstanding
the overcrowding.

In a few guard rcoms there are Arnott’s ventilators in the chimneys, or openings
in the ceiling through to the space under the roof. DBut these methods are all but
useless, It 13 no easy matter to renew the air in a crowded guard room. We have
been in such guard rooms, where the atmosphere was offensive, although there was a
large louvre through the roof.

We have met with no instance in which a drying-closet has been provided for drying
wet clothing, when men come in from their turn of duty; but the recent introduction of
guard-coats, which are transferred from the men going off guard to those going on, is
a great improvement in the right direction. Formerly, men used to sleep with their
wet coats on. Now this will necessarily happen in a less degree.

A want common to guard-rooms, with very few exceptions, is that of a water latrine,
urinal, and means of ablution; and even where some provision for meeting these
wants has been made, it is of the rudest description. For instance, we found at

ighton cavalry barrack an open privy over a cesspit at one end of the guard room, and
beside it a urinal, apparently without any drainage. There was no place to wash, and
the men washed themselves in an old bucket in the urinal.

In small barracks, or in instances where the latrines, urinals, and ablution houses, are
sufficiently near the guard rooms, no provision of the kind would be required; but in
very many instances, these absolutely necessary things are at the opposite corner,
perhaps, of an extensive barrack enclosure.

- Most guard rooms have verandahs, but there are numerous instances in which there is
no shelter for the guard, either from sun or rain.

Lock-up Rooms.—Temporary lock-up rooms are generally attached to guard rooms.
They consist usually of a small room, with a strong door opening out of the guard
room, or they have a separate entrance outside. They have usually some provision
for ventilation, but all the evils of overcrowding may at any time be produced in them.
Usually there is some nominal limit to the numbers of men these places are to receive, and
whenever the numbers at all approximate to those permitted by regulation, there is
danger to health. In any case, if the nunll_lhcr of prisoners exceeded the nominal limit,
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it is probable that the extra prisoners would, nevertheless, be crowded into the lock-up -
Of a}ﬁim parts of a barrack, the lock-up is most liable to extreme cvarc_rowd'
Ieverting again to the illustration afforded by Chatham, we give in the following ta
the rcguﬁtiﬂn space per man for each lock-up in the garnson : —

Contents | Regulation | Cubie Feet
= NS, in Number | allowed for
G ) Cubic Feet. | of Inmates. | oach lomate.
d Provost Lock-up i - - = - 4,20 20 . 210
Main Guard = - - = = R 1,333 g . igg‘
Brompton Gate |, - : 2 = =" L4d5 ;
'nP;enml w Ho.l = i - = == = B0 =20 287 -
Do. T - - - = | 5740 20 287 -
Brompton, North Wing - - =0 = - |- 3,960 30 152
Da. South + - - o - = |5, B0 30 . 150
St Mary's Guard i - - - - - 2620 10 G
Do. Regimental |, - - - - - 7,200 . 360

This table exhibits a degree of possible overcrowding almost incredible. It reminds
us of the Black Hole of Caleutta. Hardly any ventilation would keep such places
in a fit state for even temporary occupation. We were not at all surprised on being
informed, that when these lock-up rooms happen to be crowded, the men break every
pane of glass to obtain fresh air. .

We have no doubt from what we have seen in other barracks, that the lock-up
tooms at Chatham are by no means exceptional cases of overcrowding. They merely
represent an ordinary result from want of correspondence between the requirements of
a garrison and the provision made for them. oG

We have met with instances where there are no lock-up reoms at all, the prisoners
being crowded with the soldiers on guard, into the already overcrowded guard rooms.

Provest Cells.—Generally speaking, the provost cells of a barrack form an exception,
in several matters relating to health, to barrack rooms, guard rooms, and lock-up rooms.

When a soldier passes inside the prison walls he has in most cases sufficient cubic
space to live in, his cell is more or less ventilated, warmed and elean. He has passed
from over-crowding and foul air into isolation, larger cubic OsFac-c and purer air. ¥

Provost cells, nevertheless, differ considerably in some of these respects. The more
recently constructed ones are the most roomy and the best. Many of the older cells are
very defective. '

'i‘he newer cells are generally constructed on the principles laid down by Sir Joshua
Jebb, and are usually arranged in one or in two floors, and on one or on two sides of
the corridor or passage giving access to the cells, according to the size of the barrack.
The provost-sergeant’s quarter is generally placed near the entrance door, but in large
establishments it is marmllly in a separate huil:!ing in the _f:anl Each establishment has
such a yard for the purpose of punishment exercises. The cubic space per cell varies
in different barracks, and according to the time during which the prisoner may be
retained.  Some of the older cells are unquestionably too small, but hardly any of them
give so small a space per man as is given by regulation in barrack rcoms. Many of
them give two or three times the amount, exclusive of corridor space. The cells in
ff:?llli:lthum garrison may be used to illustrate this point. The details of them are as
ollow : —

Cubie Cubig
Cells nt Chatham, Contents for Cells st Brompton, Contents for
| one Man. one Man.
Old Provost - . - 660 | 3 North Wing - Sl
Regimental - - - 500 10 South ,, - - - 412
New Provost Cells, 14 in number - 1,482 i K + = 5 )

The space in the ten south wing cells at Brompton (312 cubic feet per man), is
dangerously small, but on the other hand, there were at the period of our inguiry, no
less than 3,000 men in Chatham barracks, and St. Mary's casemates, with a smaller
amount of space per man than that allowed in these 10 cells,
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With one or two exceptions we have found all the tap rooms and non-commissioned
officers’ reoms without any means of ventilation.

Canteens vary much in character and accommodation. Some are small, confined, and
wretched, many of them having merely flagged floors. A better class resemble the
ordinary public-houses or shops in the neighbourhood frequented by working ]&mple.

A few canteens are really good, built and furnished in a liberal way, and affording
every required convenience. Among the best canteens we have seen attached to per-
manent barracks, we would instance those at Raglan barrack, Devenport, and the new
barrack at Sheffield, both of which are complete and good. Perhaps the best we have
met with, except that the buildings are of wood, are the canteens at Colchester camp

- and at Brompton, built, as we were informed, by a private individual under inspection.
These are good establishments, with light airy cheerful rooms, and verandahs running
along the front for shelter in wet weather.

They are, however, exceptional cases, in comparison with which the general run of
canteens afford a not very gratifying contrast.

At present the canteen tap-room is the only place to which the soldier can retire for
social intercourse from his close and overcrowded barrack room or hut, Like other men,
he likes to be free of restraint at times, and to be able to talk and smoke with his com-
rades, and to enjoy himself. The library and reading room is a most excellent institu-
tion, but men in the soldiers’ position do not always relish reading, and unless other
means of amusement are provided for them, they will seek it in places where, in nine
cases out of ten, they will suffer both in health and morals.

Up to the present time the only provision of this kind has been the canteen tap room,
but it by no means follows that a better cannot be obtained.

Several instances have come to our knowledge of the usefulness of soldiers' clubs,
where the men can meet without being tempted to drink. It has also been stated to us
that since proper mess rooms have been provided for non-commissioned officers, they
have frequented the canteen tap-rooms very seldom. In none of our inspections have we
scen 4 non-commissioned officer in his tap-room at the canteen, while we have seen many
soldiers in theirs, and in many cases the non-commissioned officers’ rooms have been
appropriated by the canteen man for his own use.

Rather than spend money in improving the canteens, we should greatly prefer that
day-rooms s‘tmn.nlm[j be provided for the men, where they might obtain tea, coffee, tobaeco,
&c., and a few innocent games.

But if this cannot be done the eanteen tap-room should be made a far more comfortable
place than it is at present,

Summany of Saxmitary Derecrs v Barnacks.

Having completed our general account of the defects we have found in barracks, likely

to operate injuriously on the health of the soldier, we bring them together in the follow-
ing weneral summary for the sake of greater clearness,

1. Defects in Site.—-Barracks oceupying sites exposed to marsh malaria, or enclosed
more or less among the dwellings of the ecivil population, whereby their inmates are
exposed to the influence of impure air arising lfmm neglect of cleanliness, nuisances,
defective drainage, and obstructed external ventilation incident to the vicinity.

2. Defects in Plan.— Generally a want of uniformity of plan and an imperfect and
irregular recognition of the necessity of arranging the buildings so as to secure free
external ventilation and sunlight to as large an extent as possible over the whole external
surface of the barracks § consequent want of simplicity of plan. Barracks erected either
close to the enclosure walls or so near the walls as to leave a space between the barrack
and the wail too narrow for cleanliness and health. Barracks built round closed squares
or courts, or in partial squares with deep closed angles.

3. Defects in Constiuction.—Agglomerating too large a number of men under one
reof, and piling too many floors of building one over the other. Back to back barrack
rooms with windows only on one side, an arrangement by which the ventilation of the
rooms is impeded,  The use of corridors for access, covering one face of the building,
leading to a similar obstruetion to the room ventilation. The use of internal corridors,
darle and without sufficient ventilation, in cavalry barracks, with the rooms opening
right :u.m.'_l left out of these eorridors, an arrangement by which the rooms have windows
on one side ouly, while the ventilation of all the rooms communicates by means of the
corridors.  Constructing eavalry barrack rooms over stables, whereby the air in them is
rendered foul and offensive. {)eﬂciency of light in such cavalry barracks, and in a
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number of infantry barracks, from defective position of windows or deficient window space,
Doors placed close to the fire-place, by which the rooms are deprived of the influence of
the doors in ventilating them, and the fire-sides are rendered uncomfurtable to the men.
Obstructing the light and ventilation of rooms by placing sergeants bunks in them,
from deficiency of accommodation for non-commissioned officers.  Obstrueting the light
and ventilation of barrack rooms by boxing off staircases from the rooms, proper stair-
cases not having been provided in the construction. Ceilings too low in proportion to
the superficial area of the floor. Basements constructed for and umupiml; as barruck
rooms. Barrack rooms constructed with dark and unventilated corners.  Buildings con-
verted into barracks, although not originally intended for barracks, and not adapted for
such purposes from their position or construction, or both.

4. Deficient Cubic Space in Barrack rooms.-—No systematic recognition of the rela-
tion of cubic space to ventilation, warming, and health. Hence great diversity of
ice in the amount per man allotted in different barracks; in nearly all barrack
rooms the cubic space allowed being much too small for health, and in many rooms the
overcrowding being excessive.

Misap riation of barrack rooms leading to the cubic space being reduced below
that fixed by regulation. Placing a larger number of men in barracks than the regulation
number, so as to lead to additional overcrowding in rooms already overcrowded.

5. Deficient Ventilation.— A total want of any proper systematic method of ventilation.
No means of ventilation whatever in the majority of barracks, except from the occasional
nﬁmi of doors and windows and by the fire-places. Means for rencwing the air in
the other barracks, with the sole exception of those provided in a few rooms in three
barracks, tofally inadequate for purposes of health, being cither erroneous in principle, or
inefficient in operation. Want of ventilation in barrack stairs and passages. Want of
ventilation in non-commissioned officers’ rooms, libraries, reading rooms and school
rooms. Ventilation of stables under men’s rooms, not sufficient to preserve the air in
the rooms above from stable effluvin. Want of ventilation of guard rooms. Deficient
ventilation of lock-up rooms and prison cells. Want of ventilation in canteen tap-rooms
and nen-commissioned officers’ rooms, and in many cook-houses, wash-houses, ablution
rooms, &c. General want of ventilation in workshops.

6. Defects in Warming.—DBarrack room grates constructed on a pattern not aﬂmitting
of economy of fuel, generally so placed as to permit most of the heat to pass up the
chimney and their heating power insufficient for the combined purposes of warming and
ventilation.

7. Defects in Water Supply.—An almost universal adoption of shallow wells dug in
the substrata of the barrack yards, often at no great distance from stables, privies, cess-

its, ash-pits, and dung-heaps, whereby in porous soils the water is liable to contract
impurity. The use of underground tanks for storeage, h;,' which the water is also liable
to impurity, besides the supply for barrack purposes being intermittent and dependent
on periodical hand labour,

8. Defects in Droinage.—Surface drainage close to barrack rooms, especially in
cavalry barracks, rendered difficult from want of a smooth surfuce arising from the use of
boulder stone pavement. Guttering often bad from the same eircumstance. Surfuce
drains sometimes offensive from defects in them, and from epen gully grates too close to
the barracks. Surface drainage deficient in many parade and exercising grounds, Absence
of latrine drainage in the great majority of barracks, and the use of open privies and
cesspits, in consequence of this want, The present system tending to the saturation of
the ground with filth, endangering the purity of the wells, and polluting the atmosphere
within the barrack enclosure, aud often in the immediate vicmity of barrack rooms.
Defective construction of urinals.  Defective drainage in many wash-houses.

9. Defects of Cleansing.—The use of dung-pits and ash-pits in barracks where, on
account of want of space, they must of necessity pollute the air. Defective construction
and want of drainage of both classes of receptacles, whereby they accumulate water and
filth, sometimes to a depth of several feet. Surface cleansing of cavalry barracks near
the stables, and the surface cleansing of the stables themselves, often deficient on
account of the nature and condition of the paving. Lime-washing of the interior of
barracks performed at intervals of time too great for maintaining the healthiness of the
Iooms.

10. Defects in Cook-hiouses—With a very few exceptions, the absence of any means of
cooking in barrack cook-houses except boiling. Want of economy in fuel in using the
existing boilers. In a few barracks mok-ll:iﬂ“m placed under barrack rooms, thereby
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occupying space required for accommodating men, and re!:dnring the rooms above un:
Iz-:ull:ilju- from heat and smell.  Want of proper cook-houses in one or two instanees. :

11. Defects in Ablution-rooms.— In many instances want of certain conveniences, such
as gratings, to stand on while washing, pegs far_clﬂthes, forms, and beads for the mar
of the ablution tables, to prevent the water dashing over on the men. Defective position
of some ablution rooms, either too far from the men's rooms, or so placed as to diffuse
damp through some rooms. General want of means of bathing.

12, Defects in Wash-houses—Want of proper tubs for washing. No means of drying
or getting-up linen, leading, as consequences, to risk to the men’s health from damp linen.
Very few proper laundries yet established.

13. Deficts in Quarters for Married Non-commissioned Officers and Soldiers—General
deficieney of this class of accommodation except in a few recent instances. Barrack
rooms often misappropriuted for the purpose, so as to reduce the men’s accommodation.
Serjeants’ bunks placed in barrack rooms, or married people sleeping in rooms with the
men, on account of deficiency of proper married quarters.

14. Defects in Libraries, Reading-rooms, and Schosl-rooms.—Misappropriation of
barrack rooms for such purposes. Deficient ventilation and warming of rooms.
ters for librarians and teachers deficient and often very defective.

15. Defects in Warkshaps.— General deficiency in this class of accommodation, and
frequent misappropriation of men's rooms for the purpose. Workshops destitute of ven-
tilation.  Some of them in basements and atties quite unfit for human occupation.

16. Defects in Guard-rooms, §e.—Overcrowding and defective ventilation of guard-
rooms, lock-up rooms, and many provost establishments. Frequent want of shelter for
niustering guards in wet weather.  Want of proper latrines, urinals, and ablution accom-
modation for many guard rooms.

17. Defects in Canteens.—Storeage and other accommodation ofien deficient. Some
rooms without fireplaces.  No ventilation in non-commissioned officers’ rooms and tap-
OO,

18. General Deficiencies—No day rooms for the men. Want of drill sheds except
in a few barracks. Frequent deficiency of store rooms leading to misnpplzpriatin[i'ﬂi
men’s rooms.  Frequent deficiency of cleaning sheds.  Occasional deficiency of non-com-
missioned officers mess rooms, and kitchens, leading to misappropriation to supply them.

SECTION IL

SANITARY IMPROVEMENTS RECOMMENDED FOR BARRACKS.

We next proceed to state what works and measures of a sanitary kind we have found
it necessary to recommend for the purpose of remedying the defects deseribed in the
preceding section.

1.—IMPROVEMENTS WITH REFERENCE To SITE AND CoONSTRUCTION.

Disadvantages arising to barracks from errors in their position and internal arrange-
ments are of a permanent character and cannot be removed entirely. In several instances,
however, they Em'r: admitted of palliation ; but in cases where no temporary measures
appeared capable of rendering buildings or parts of buildings suitable for oceupation, we
have m’ﬁ'ism!; their being abandoned as barracks.

There have, however, been very few instances in which we have adopted the latter
alternative.  Fort Elizabeth at Cork is one of these, Originally intended as a prison, for
which purpose it never was good enough, it was put on the construction as a barrack, for
which it is eminently unfit. There ean be no doubt that it ought to be abandoned.
Linen Hall barrack, Dublin, 1s another such instance. It never was intended for
human habitation, and should be struck off the list of barracks at once.

Such buildings as the Castle and Shamble barracks at Galway, Portman barrack, and
Knightshri:igo cavalry Dbarrack London, Coventry barrack, and Clarence barrack Ports-
mouth, should be given up as soon as practicable. They are better than those we have
named, but are certainly not good cnough for permanent occupation. We have recom-
wended improvements for them ; but this does not alter our conviction of their essential
wnfitness for healthy occupation by a number of men.  Stirling Castle Palace affords an
example of very bad barrack sccommodation, with two ranges of beds, one over the other,
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to time, so that at one period of the occupation every available corner has been crowded
to excess, and at another period the barrack has been only partially eccupied.

We have, however, generally found that barracks have been either full or empty. In
a few examples only have there been vacant rooms. In some cases, chiefly from increase
of regimental strength, barracks have been crowded hp}'ﬂﬂﬁ the numbers on the schedule.
Misappropriation of rooms for purposes already mentioned ha.wg led to a slml]gr result.

The facts all go to prove that althongh there are regulations as to cubic space, in
conformity with which the numbers are now painted on the doors, yet in practice these
1'ugu]a!timls have been considered so flexible that any amount of liberty eould be taken
with them.

The evil then with which we have to deal is deeper than the present regulation, and
unless that evil be grappled with it is of no use substituting another number on the
barrack room duor for the existing one, for in reality such a substitution would be the
sole result of a literal obedience to the Secretary of State's instruction.

No doubt this unsatisfactory state of regulation as to cubie space has arisen from the
circumstance that those persons entrusted with giving effect to the regulation have not
appreciated the influence of overcrowding on the soldier’s health. They have not been
aware that if above a certain number of men are placed in a given cubic space the lives
of some of these men, and the health of others, are certain to be sacrificed. They have
not considered that to this overcrowding and its concomitant want of ventilation a large

rt of the excessive army mortality is due.

Before the soldier can be assured of having the amount of space required for health
there must be a distinet recognition on the part of the War Office and Horse Guards that
the amount given by regulation is on no account to be tampered with. No increase of
regimental strength, no want of store rooms, libraries, or reading rooms, should for an
instant be permitted to interfere with it. It would never be pleaded, as a reason for
reducing the soldier’s ration of bread and meat, that a larger number of men had joined
the regiment than the commissariat could provide for. Why should the soldier's air
ration, which is equally important to his health and efficiency, be differently dealt with ?
If there is not food enough, more can be had for money. If there is not space enough
money will supply space. It is a question of money, but also of time. Where additional
barrack accommodation is permanently required it will have to be built. Where tem-
porary prm*islmi only is wanted, it should be supplied by tents or temporary huts, In
any case overcrowding should be utterly put an end to.

Partly with the view of exhibiting the amount of deficiency, and partly with the view
of giving some effect to our instructions, we have in each interim report shown the
number of men the barrack would contain, and the number for which, on the present
construction of the barrack, additional space would be required. The results are shown
in Table B., of which the following Table is a summary :—

= Number of Barrack | Present Regolation | Number of Men at 600 cubie Deficleney of
Humber of barracks, o Number of Men. | Feet per Man. Accommadafion in Men.

162 ‘ 5,399 ‘ 75,801 : 33 806 ‘ 21,995

The numbers given in this Table as the accommodation at 600 cubic feet per man are
rather greater than they ought to be if the figure were rigidly adhered to, This has
arisen from the fact that very few barrack rooms admit of division into spaces of 600
cubic feet without a remninder. Where the remainder has been such as to raise the
question whether a man should be taken out of the room or left in it, we have decided
the point with reference to the position and construction of the barrack. In open exposed
situations, with a free external circulation of air, and when the barrack bappened not to
be complicated in structure, we have recommended that the man be left in the room,
giving a little under 600 cubic feet per man. But in badly-constructed barracks, in
close positions, we have as a rule recommended the man to be removed out of the room,
so a9 to give in these instances somewhat more than 600 cubic feet.

Early in our inquiry another Commission, appointed at the same time, was occupied
with revising the regulations of the Army Medical Department in conformity with the
recommendations of the Army Sanitary Commission. The question of framing a regu-
lation as to cubic space in barracks was considered by that Commission, and the new
code recently issued applies a partial remedy to the evil of overcrowding, by giving to
the Seerctary of State a direct check on the appropriation of barrack rooms.

The regulation preseribes that in all barrack rooms 600 cubic feet per man shall be
given, and that the number of men in conformity with this measurement shall be painted
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on the door, and that no departure from the number is to be permitted without the sanc-
tion of the Secretary of State. It is prescribed in a note that 600 cubic feet per man is
to be given in all new or extended barracks, and that in partially occupied barracks the
men are to be spread, to give as nearly as may be the regulation amount.

Distributing the men through partially oceupied barracks was also made the subject
of a War Department circular about two years ago, but there were difficulties in
itz Pml:tinﬂ.l application on account of additional Tuel not having been at the same
time authorized.

The new regulation appears to us to meet the difliculty only for a temporary purpose,
which is in reality all that it could do. But it does not provide that after a barrack is
built for, say 1,000 men with 00 cubic feet per man, 1,500 men with 400 cubic feet
may not be crowded into it.

only way to meet the evil effectually is to settle how many men are required at a
particular station, and to provide proper room for them. Having done so, on no account to
mit more men to enter the barracks than the regulation number, and to provide at the
camps all the additional temporary accommodation necessary to meet the emergencies of
troops returning from abroad, or otherwise.  Happily in this country it is not necessary
to concentrate masses of troops within a small compass, Oeccasionally the necessity
may arise, but until it arises the regulation as to cubic space should be rigidly
adhered to. It can only be infringed at the expense of health and life, either or both
of which are far more valuable commeodities to the country than are additional barrack
TOOImE.

3. —IMPROVEMENTS IN THE VENTILATION AND WarmiNg oF Barnrack Roowms.

In a preceding section we have discussed the question of the external ventilation of
harracks. We have shown how necessary it is in all barrack plans to provide for a free
movement of the outer air, by studying simplicity of structure, avoiding all deep
closed angles, and so disposing the different blocks of building that no stagnation of
air can take place among them. Stognant air is foul air, and iff the outer air is
stagnant it 1s impossible to ventilate the interior of barracks except with foul air.

gain, if there are open privies, ashpits, or dung-heaps ncar barrack walls, especiall
in courts more or’ less closed, or if the subsoil be undrained, the surface badly paved,
and not pmm'lly cleansed or guttered, or if' there arc untrapped gulley grates communi-
cating with badly constructed sewers loaded with filth, a state of the outer atmosphere
is engendered which would make it a questionable substitute for the foul air inside.

A prior question, then, in regard to the ventilation of buildings, is the condition of
the external atmosphere. If there be free moving, pure, dry air without, it is possible
to ventilate a building effectually within, If these favourable conditions of the outer
atmosphere do not exist, we may certainly obtain a circulation of air through a building,
but we shall not be able to ventilate the building in the sense of supplying fresh air to its
inmates. It is obvious, therefore, that proper construction, drainage, cleansing, and
absence of nuisance, are in reality integral parts of ventilation, and henee the question
of ventilating a barrack or hospital must be considered with reference to these other

ints and n connexion with them. Such considerations are especially necessary in

iscussing new plans for barracks or hospitals. In both classes of structures the great
object is to have the rooms and wards in a healthy condition, and this object can only
be secured by keeping clearly in view all those contingencies on which the purity of
the air in the rooms depends.

It is much more easy to ventilate a building in theory than in practice, a circum-
stance which may account for the large number of plans and methods of ventilation
which have been for many years past before the public. Under certain fixed conditions,
most of these plans are more or less efficient, but, unfortunately, the conditions to
which ventilation has to be applied are not fixed, but variable; except, perhaps, in the
case of prison cells, in which the results of systematic ventilation, althaugﬁ not so satis-
factory as regards health as might be wished, have, nevertheless, been on the whole
the best hitherto attained by mechanical means,

At the bcg‘ilmin of our work, a number of plans for ?unti]nﬁl]g buildings were laid
before us.  Some of these were simigle and required no mechanism, others consisted of
complicated mechanical contrivances, combining warming of the air with ventilation, We
examined a number of these methods in actual operation in the large Parisian hospitals,
and also in London, and not until we had very carefully considered the peculiarities of
the problem with which we had to deal, did we arrive at the conclusion, that none of them
would satisfy the conditions of barrack ventilation.

I
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The plans submitted to us were as follow :— '

1. Methods of propelling air into barrack rooms by fan wheels and serews driven by
gteam, or by other mechanical means.

2. Methods for extracting air from barrack rooms by the draft of a heated flue, or by
mechanical contrivances,

3. Methods of removing the air by shafis or openings, variously planned and
arranged. '

All or nearly all of the plans in the first and second classes provide for warming the
air admitted, and dispense with the open fire-place.

‘I'hose under the third head professcd to be applicable to rooms with fire-places,

It is necessary that we should state briefly, in the first place, the nature of these
several plans, with our reasons for declining to adopt any of them for barrack rooms.

Ventitation by Propulsion. — There are two methods in use for propelling air for
ventilation. The first is the ordinary fan blower ; the second is an archimedian screw,
There is yet a third method, the least costly of all, invented by Dr. Arnott, which
consists of an air pump capable of being set in motion by a very small expenditure of
force, worked by a small water engine with a head pressure, and which has been intro-
duced into York Infirmary.

All of these methods are based on one commen prineiple, namely, that the air is to be
moved from a central position, from which it has to be conveyed in air trunks, subdivided
into branches, and finally admitted into the rooms at such points as may be deter-
mined on.

All the methods provide for the egress of foul air from rooms so ventilated, by means
of foul air shafts.

The two most favourable examples of the method of ventilation by propulsion which
have been brought under our notice are those of Thomas and Laurent at the Hospital
Lariboissitre at Paris, and the plan of Dr. Van Heecke in the Hospitals Bem,}ion and
Neckar at Paris.  These plans may be briefly described as follows :—That of Thomas
and Laurent consists of two 15-horse power high-pressure engines, with fan blowers
attached, which may be used alternately in case of accident to one. The air from the
blower is conducted along the arched basement of the hospital, in which the machinery
is placed, by means of a large plate-iron pipe, from which branches dre given off to the
different buildings, and these branches are again subdivided to convey air to the wards,
As the air flues have to pass under the floors, sufficient space is left between the floor
anid the ceiling of the room below for an air trunk 14 inches deep. The fresh air is
admitted to the wards through pedestals in thé middle of the floors, and the foul air
escapes by openings close to the floor, one between every two beds, which openi
communicate with flues in the walls, carried up to the roof of the building. It will
obvious, at a glance, that a plan such as this would be quite inapplicable to barracks of
all sizes and construction, with accommodation from under 100 men to 1,000 and
upwards. In wnost cases it would be practically impossible to put in the flues; and to
erect steam engines for every barrack, of whatever size, would be a great and altogether
unnecessary expense. Besides, the loss of force in driving air by means of a fan wheel
through a series of narrow and frequently bent tubes would in itself involve a serions
outlay, without any corresponding advantage.

Dir. Van Heecke's plan has the merit of greater economy. There is less loss of force
in propelling air by the archimedian screw than by the fan blower, and by an ingenious
provision the pitch of the serew used by Dr. Van Heecke is made to adapt itself to the
velocity of the engine, an arrangement by which the air current is maintained at one
uniform strength. In other respeets the principle of condueting the air to the wards
is the same as in the preceding method, except that Dr. Van Heecke professes to apply
his system to existing buildings without derangement of structure. This is effected at
the Hospital Beaujon by conveying the air propelled by a small steam engine in the
basement directly up through the centre of the wards, {}r a tube passing throngh the
floors of each superimposed storey.

Dr. Arnott’s air pump consists of a light metallic gasometer, working in a water case,
and so delicately balanced that a very small force. indeed is sufficient to keep it in
constant vibration. With large air flues this method would be more economical than
any of the others. It has been proposed to us to obtain similar results for each separate
barrack room, or for all the rooms on a floor, by small ventilating machines, the mechanism
of which it was intended should be worked by a weight, like a kitchen jack. It appeared,
however, that this plan had vever been in operation, so that we hnclJ no opportunity of
examining into its merits, ]
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In regard to all these lels of machine ventilation, we have but one or two observations
to make ; their introduction into buildings such as barracks would be attended with great
cost, while it i not always the case that barracks would bear, without injury, the
introduction of the necessary flues. Moreover, from the construction of the buildings,
it would be im;lmcssih'lctn apply any of these plans on one uniform principle.  Besides
this objection, all of these plans rest on the assumption that air is to be introduced at
or near the level of the floor, which, if the air be cold, is the worst of all forms of venti-
lation, on account of its chilling the room at the very place where it should be kept
warm, namely, round the men’s feet, or if, to obviate the ohjection, the air is warmed
before being propelled into the room, then the additional cost of warming apparatus for
each barrack would have to be incurred, and as a necessary consequence the open firc-

ace, which is just as essential a part of the barrack room as its door or windows,
would have to be blocked up.

Indeed, in all these systems of artificial ventilation, the open grate, with its cheerful
fire, must disappear, otherwise the system adopted ceases to be what it professes. In
none of the applications of artificial ventilation which we have seen here or abroad,
is there any open fire-place. The two are incompatible. It is true that air might be
driven into a room with a blazing fire in the grate, but then the advantages ol the
artificial method are lost, and the room can be ventilated much better without it.

Ventilation by Exfraction is in use at the great military hospital at Vincennes, on
one side of the Hospital Lariboissiére, in the %L-rb;,r and other lunatic asylums, and in
the new part of Guy’s Hospital, London. It is also in use in most prisons in this
country. The moving power in all these cases is heat, either from a fire or from
hot-water vessels at the base of a shaft of greater or less elevation, The air flues
required are very much on the same principle as those for ventilation by propulsion,
the only difference being that the heat, which is the moving power, is placed at the
mouth of the outlet shﬂ.ﬁx. in place of at the opening of the inlet shafts.

The essence of the system of propulsion is repletion of the room with air, which is left
to escape as it best may by the outlet shafts. il}.'he essence of the system of extraction
18 exhaustion of the aiv in the room, the place of the exhausted air being supplied by
other air rushing in through the inlets, or otherwise.

The conditions required for an efficient operation of the system of extraction are
much the same as for the method of propulsion. There is a similar arrangement of inlet
and outlet flues, the same difficulty in adapting the system to barracks of all sizes and
constructions on one uniform plan, and the same incompatibility of the open fire-place
with the extracting method; mdeed the open fire-place is, il possible, less adapted for
rooms ventilated by extraction than for reoms ventilated by propulsion. The ehimney
with its fire is in itself a powerful extracting shaft, but if the extracting shaft acted as it
ought, with a predominating power, it would draw the smoke down all the chimneys.
If, on the other hand, the chimney draught were the strongest, air would be drawn down
the extraction shaft.

. Besides these objections there are others equally strong, arising out of the manage-
ment of any such apparatus ; each barrack would require its propelling power to %‘c
provided in duplicate. Each barrack would reguire an educated engineer and fireman ;
and were the apparatus ever so perfect, any tampering with the valves or registers would
interfere injuriously with, or put an entire stop to, the ventilation of the barrack.

In one hospital we examined, which was ventilated by one of the most perfect appa-
ratus we have anywhere seen, and which professed to supply between 4,000 and 5,000
cubic feet of air per bed per hour, we found the atmosphere of the wards stagnant and
foul to a degree we have hardly ever met with elsewhere. We at once pointed out this
circumstance. An inquiry was immediately instituted, when it appeared that one of the
valves of the supply pipe had been tampered with, for no other reason, that we could
pereeive, except to save fuel by diminishing the quantity of warm air supplied to the sick.

he ventilation in this case was worse than a delusion.

In prison cells which we have examined, where the system of extraction was stated to
be in use, we bave not found the air by any means so fresh as it onght to have
been, and in some instances in whiclt the ventilation was dependent on a fire or upon gas
lights, both woving powers had fallen into disuse, so that the cells or rooms were wri;mﬁ.il
unventilated. But even if it were admitted, that renewing the air by mechanical con-
trivances could be efficiently done in apartments otherwise closed, which is an essential
condition to success, it should not be fu:irgntteu that barrack rooms are not closed

2
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apartments ; that doors and windows are liable to be opened ; and that above all there is
tl?: open fire-place, which it is essential to preserve.

For the reasons given above, and without meaning to throw any discredit on any of
the systems of combined warming and ventilation, considered as systems, which have
come under our notice, we have arnved at the conclusion that they are all inapplicable
to the barracks of the United Kingdom.

Ventilation by Shafts or Openings.—We shall next say a few words as to the third
class of ventilating arrangements, namely, the various modifications of house and room
ventilators, which have been brought under our notice. TFive of these ventilators we
have scen in operation, and they all have special advantages in certain cases,

Fig. 25.—Dr. Anxort’s Conesey Vanve.

T

(a0.) Dr. Arnotfs Chimney Vilve (Fig. 25) has merits of a certain kind which have
led to its extensive introduction into barracks, hospitals, private houses, &c. It consists
of an oblong metal frame mserted into the room chimney near the ceiling. Its object 15
to take advantage of the upward dranght of the chimney in dmwing"tie upper strata
of the air of the room through the frame into the flue, while to prevent down-draughts
of smoke into the room, a light silk flap valve, supported behind a perforated metal
plate, is placed in the opening of the box into the room. This valve, like every other,
requires certain conditions for its action. If the throat of the chimney be very wide
the quantity of air and smoke which pass up the shaft from below will be more than
the chimney at its narrowest part, where the ventilator is placed, ean accommodate, and
smoke will consequently pass threugh the valve into the room. Wherever, therefore,
Arnott's valve is to be used, the throat of the chimney must be contracted to such an
extent as to leave a balance in the draught to be supplied by air passing through the
valve. As, however, the amount of this balance, in other words, the number of cubic
feet of air which can pass through the valve into the chimney per hour is very limited,
this form of ventilator is not adapted for a barrack room, or for any room with several
people in it. It is, however, a very economical and simple ventilator for non-com-
missioned officers’ rooms, for which purpose we have almost uniformly recommended its
adoption. As at present constructed it has one minor disadvantage admitting of remedy.
The silk flap is apt to make a noise in falling, a defect which may be obviated by a
valve of thin cork or some similar material. Dr. Arnott’s valve, 1t will be seen, is
simply an outlet for foul air,

Fig. 26.—SnEnmvenan s VENTILATOR.

(8.) Shervingham’s Ventilator.—This consists of an iron air brick or box inserted
close to the ceiling of the room, and affording a direct communication with the external
air. In order to prevent the air from coming in by stray currents there is placed at the
mouth of the opening within the room a valve, hinged at its lower side and opening
towards the ceiling ; the result of which arrangement is, that the inflowing euwrrent re-
quired to supply the chimney dranght is thrown up towards the ceiling, and diffused
to a greater or less extent in the general mass of air within the room,

his ventilator may, under certain conditions, act as an outlet, but when the room is
shut up it would, especially with a fire in the grate, act as an inlet for fresh air,
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becomes the foul air shaft. The outer tube beeomes the fresh air inlet, and the descend-
ing current striking against the flange, is thrown out in the plane of the ceiling, and so
diffused.

Fig. 20.—Muir's VESTILATOR.

(e.) Muir's Ventilator (Fig. 29) consists of a square tobe like "tFFtson’B, divided into
four parts, A, A, B, B, by partitions, inserted diagonally. These partitions are carried above
the top of the tube, and the box is completed outside and above the roof by louyres instead
of solid sides. The object of this arrangement of divisions and louvres is to secure not
only upward and downward currents at ordinary times, but to take advantage of any
movement of the external air, light winds, &c., which by striking through the louvres
on any angle, would cause a stream of air to be projected down into the room, and
would assist the extraction of the air on the side away from the wind.

We have deseribed the operation of these ventilators in a closed room, but as soon
as a door or window is opened they become simply upeast shafts; they cease to supply
air. Again, if there be a fireplace in the room with a strong fire in it, and the doors and
windows shut, the fire will supply itself from the ventilators, and they will become inlets.

It iz obvious that these plans possess certain advantages in cases where they are
applicable. Iu single rooms standing apart, such as churches, chapels, schools, libraries,
&c., warmed by stoves, and where the doors are kept shut for hours at a time, any of
them will answer as ventilators.

In stables also, of a certain construction, in lock-up rooms and in guard rooms, they
will be more or less applicable. In the latier case, less so.on account of the open fire-
place, and the frequency with which the doors are opened ; but in the case of barrack
rooms they wounld certainly not be applicable, both on account of the difficulty and cost
of introducing the apparatus into a number of detached rooms on different floors, and
on account of the existence of open fire-places.

Mr. Watson having applied to us for permission to ventilate some barrack rooms, we
authorized the mtroduction of his apparatus into one of the houses at Wellington bar-
racks containing twelve rooms, and we left him to apply his principle in his own way.
He introduced his ventilator at the top of the staircase which passes up the middle of
house, and inserted louvres in the partition wall between the staircase and each of the
twelve barrack rooms. It was anticipated that an air current would descend through one
division of the tube into the staircase, would pass thence through one set of louvres into
each barrack room, would return by the other set of louvres into the staircase, and
pass up through the second division of his ventilator, and so escape.

On examining the operation of the apparatus, however, it was found that the current
in both divisions of the ventilator passed down into the staircase through both sets of
louvres into the rooms, and thence up the chimneys, so that there was no up-current
in the ventilator at all. Without in any way di raging Mr. Watson's contrivance in
the cases to which it may be applicable, we m:{uin?; a.rrmgl at the conelusion that it was
not adapted for those blocks of rooms with open fire-places to which he had applied it.
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We authorized Mr. Mackinnel to introduce one of his ventilators into a detached
guard room at Wellington barracks. It was inserted in the middle of the roof and
ceiling, and appears to have answered its purpose.

We have recommended Mr. Muir's ventilators to be tried in some guard rooms. Our
only reason for selecting it for the pu is that its force is increased by the wind.

¢ have also recommended Mr. Mackinnel's to be adopted in a number of guard
rooms. All three ventilators would be mest nseful for ventilating the holds of troop and
hospital ships, but, as we have stated, we do not consider them adapted for barrack rooms,

In the preceding pages we have endeavoured to state fairly the advantages and
disadvantages of the tli%:rent forms of ventilating apparatus and arrangements which
have been submitted to us for harrack rooms ; and we next proceed to state the methods
we have adopted as most likely to satisty the conditions of the problem presented by all
barracks

The following is the problem requiring to be solved in ventilating a barrack:—1In a
building consisting of a nuwmber of rooms, generally enteved from common passages or
staircases, sometimes directly from e outer air, and each .fmt:in‘g an open fire-place,
which it is essential in every instance to refain, lhow to supply at all seasons and tempera-
fures, and by day and night, ench voom by itself, and independently of every other room,
with a sufficiency of air to keep the room healthy, and ot the same time to prevent the

ture from falling below what is vequired for the comfirt of the men. To do this
ith the least possible interference with the structure of the rooms, on a plan not easily
and af @ minimum of cost ?

The terms of this problem show at once the difficulties in the way of ventilating
barracks. None of the methods we have seen in use afford anything like a solution of 1,
and we have had to consider the whole problem anew. We have endeavoured to solve
it, and we believe we have succeeded in doing so to an extent sufficient for all practical

IFPOses.

w.&m! of Fresh Air per Man required-—We began the work by endeavouring
to ascertain approximately the amonnt of fresh air required to keep a sleeping room
healthy. Various attempts have been made at different times to settle this amount
scientifically, but nearly every experimenter has arrived at a different estimate of the
quantity. These differences in opinion have arisen from not sufficiently considering

varous offices already mentioned, which fresh air has to perform in the ventilation of
human dwellings, and from not looking at the practical, rather than at the scientific side
of the question.

One set of experimenters have based their caleulations on the quantity of air required
to dilute the carbonic acid produced by respiration down to the proportion in which that
gas exists in the external atmosphere.  Other experimenters have taken the amount
of air required to dissolve the agueous vapour escaping from the skin and lungs, and
to diffuse it so as to raise the hygrometric state of the air to the same healthy standard
as that of the outer atmosphere.

The estimates are hence very various, and differ to the extent of two, three, or four
times, as to the amount of air required for health ; a difference which proves how little is
yet known scientifically on the subject.

The practical argument as to the amount of fresh air required to ventilate a room is
in our opinion of far more weight than the mere scientific one. We find, for example,
that nature has provided in the atmosphere unlimited extent and constant means of
purification and of movement.

The building of dwellings interferes with these natural conditions, by enclosing air
in confined spaces, saturating that air with impurities, and rendering it stagnant. It
may be fairly argued, as indeed has becn proved by experience, that those dwellings are
the most healthy in which the natural conditions of the atmosphere are most perfectly

rved. Chemistry has told us distinetly enongh that at least 200 cubic feet of air per
- hour is required by a human being, for the mere purposes of diluting the carbonic acid and
water given off from the body to the same standard as they exist in the atmosphere
itself. But chemistry takes no cognizance of those aerial poisons eliminated from the skin
and lungs, and which in stagnant air are perfectly cognizable to the senses, even after
the air has been diluted to the extent stated. Indeed, the object to be served by venti-
lation is primarily the dilution and removal of these poisonous exhalations, and if this
be secured the carbonic acid and water will be rernmregc:ut the same time,

Few persons are, perhaps, aware that an ordinary barrack fire-place removes a much
]nrglﬁ'r amount of air than is required merely to dilute the carbonic acid and water to a
healthy standard. The quantity varies, of course, with the section, height, and tem-
perature of the chimney flue, and also with the force and direction of the wind. The
‘extremes may be practically assumed at from 6,000 cubic feet per hour up to ten times
that amount. A twelve-men room, aﬁ’brdinglﬁﬂi} cubic feet per man, would on the lowest

4
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estimate have 500 cubic feet of air per man per hour supplied to it by the chimney
draft alone ; that is to say, the fire-grate will ensure a ventilation above twice as great
as will fulfil the requirements of chemistry ; and yet it has been ascertained by sufficient
experience that rooms so ventilated arc both offensive and unwholesome.

This result is, no doubt, partly attributable to the pont of the room from which the
foul air is drawn; for although carbonic acid, like cvery other gas, diffuses itself equally
through the eubic contents of a room, those poisonous organic compounds to which we
have referred are detected by the senses most strongly near the ceiling of apartments,
as for instance, in the galleries of unventilated churches, theatres, &c.; so that in all
rooms ventilated only by the fire-place, there is a reservoir of foul air situated zbove the
range of its ventilating power. The ﬁre—piﬂce' may be made an admirable adjunct to
ventilation, but by itself it is certainly not sufficient for the purpose.

The sense of smell affording the chief indication of the healthiness or unhealthiness
of a room atmosphere, and differing as the delicacy of this sense does in different indi-
viduals, it is not perhaps possible to arrive at an absolute standard of ventilation ; but
‘n order to obtain some practical estimate of the quantity of air required to preserve the
airof a barrack room suﬂﬁ:icut]}’ pure, and of the size of shafts and inlets required to ensure
this amount, we had air shafts having certain definite sections carried from the corners of
the ceilings of twelve barrack rooms in the Wellington barracks, up through the roof, so
arranged that the apertures might be contracted, and tllﬂﬁllﬂllllt}' of air passing up each
shaft measured by a delicate anemometer constructed by Naumann of Paris for the express
object. The measurcments were taken at different periods, during several months,
between two and five o'clock in the morning. The requisite observations of temperature
without and within the rooms, and of the hg'gmmetric state of the air, were also taken,
and the sensible state of the room atmosphere was observed at the same time. From
these observations, as well as from others which we have been enabled to make, we are
of opinion that an estimate on which we based our first improvements in ventilation, is
sufficiently near the truth for practical purposes. It is as follows ;—that in a barrack
room containing a number of men, at 600 cubic feet per man, the whole air of the room
should be renewed at least twice in the hour. In other words, that each man should
have in round numbers 1,200 cubic feet of fresh air supplied to him per hour. Even
this amount may not be sufficient to lwcmrvc a barrack room entirely free of odour
at all times and seasons ; but the difficulties of a thorough solution of a problem where
the conditions are so variable, have led us to adopt this as our unit of ventilation, while
in the ventilating plans we have had carried out, it is always possible to increase the
amount without difficulty. After our plans had been for some time in operation, wewere glad
to learn, from a report on the warming and ventilation of dwellings, made to the General
Board of Health, by Messrs. Fairbairn, Glaisher, and Wheatstone, that a similar unit,
namely, from 15 to 20 cubic feet per man per minute, had been arrived at by these gentle-
men, But while adopting this unit, we hold it at the same time to be an indispensable
condition, that each man should have the amount of space, 600 cubic feet, recommended
by the Hoyal Commission.

But to ventilate a barrack room, it is not only necessary to supply this amount
of air, but to supply it at different seasons, during hot weather, during cold weather,
and during what may be considered as the temperate days and nights of the year.
During mild weather the problem is one of comparative facility. During warm weather,
especially if the weather be at the same time moist, nothing short of open windows
will keep a room comfortable in which a number of people sleep. This, indeed, is

nerally done by the soldiers for their own comfort. During cold weather, however,
it is essentially necessary to provide for warming part of the admitted air,

Principle of Ventilating Barrack Rooms.—The next point is to determine what should
be the principle of ventilation adopted. We have decided, after a careful consideration of
the different methods which have been in use, to keep each barrack-room independent of
every other in respect to the ventilation ; and to depend for the movement of the air in bar-
rack rooms upon the fireplace and upon the element of the difference of temperature between
the air outside and the air within. According to the law of dilatation, discovered by Dalton
and Gay-Lussac, atmospheric air, in the process of being heated from the freezing to
the boiling point of water, increases in volume 0-375, or about § of its original bulk, which
gives a dilatation of a little more than 0002 for every degree of Fahrenheit. If the air
mside a room were 20° Fahrenheit warmer than the air outside, the air in the room
would be expanded to a 25th part more in bulk, and would be to that extent specifically
lighter than the outside air. The colder air outside has thus a tendency to press upwards
the warmer expanded and lighter air within the barrack room, for 'l"r‘hil‘.gl at present there
is no outlet.

Ventilating Shafts.—We have taken advantage of this law by providing for each
room a shaft of certain given dimensions, having a sectional area adjusted to its length
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From a number of observations made with Naumann's anemometer, we have found that
in rooms in the Wellington barracks, with a cubic capacity of 7,920 feet, a quantity
of air equivalent to from 8,000 to 9,000 cubic feet per hour passes up the shafts.

shaft would therefore remove from the room about 600 cuabic feet per man per hour, if
the rooms were occupied by 13 men each, which is the largest number they ought to
contain. We have thus obtained outlets for foul air capable of removing 600 cubie feet
of air per man per hour; we have already seen that the‘ch’tmney removes about the
same quantity ; and thus the amount of 1,200 cubic fect is attained. The amount of
air varies so much that it is necessary to provide regulating valves, not under the control
of the men, for the inlets; but these valves should never admit of being completely closed.

The foul air shafis are carried from ove angle of the ceiling to 3 or 4 feet above
the roof, and protected by louvres to prevent the rain beating down, These louvres
have required adjustment m a number of instances where, from local circumstances, wind
and rain have had a tendency to beat in.

The shafts have been made of $-inch dtji], very smooth inside, and rebated and
grooved together at the angles, as shown in Fig. 80.  But it would, of course, be better
to have them of glazed pipe built in the wall, or to have smooth cement sides. They
should be prwidng with valves, to allow of the aperture being reduced to two-thirds the
area laid down above, at the direction of the medical officer, to enable the amount of -
ventilation to be adapted to the weather and seasan.

Fig. 30.
o T =y

A ventilating shaft and a chimney flue are, however, not of themselves sufficient to
ventilate a room.

If a room has two fire-places they will draw against each other, and the fire-place with .
the stronger dranght will supply itself by drawing the smoke down the other chimney,
unless it can obtain an air supply with a smaller expenditure of force. For a similar -
reason, if a closed barrack room has no other means of ventilation than a foul air shaft
and a chimney flue, the fire-place will certainly supply itself by drawing air down the
shaft, and troublesome down-draughts will be produced. It 13 essential, therefore, to
provide inlets for air to supply both the fire and the ventilating shaft.

Inlets for Fresh dir—The next important question, therefore, is, what should be
the nature of these inlets, their position and dimensions.

In a number of barracks inlets have been placed close to the floor. These inlets have
generally been closed by the soldiers, but where the men have not closed them we have,
for reasons already stated, in all cases recommended them to be closed. After examining
carefully the course of the air eurrent produced by inlets near the ceiling, such for
instance as the inlet afforded by drawing the upper window sash a little down, we found
that air admitted in this position very soon ceased to exist as a distinet current ; and that
at a very short distance from the inlet it had mingled with the general mass of the air,
and had disappeared.

This resuit is of course partially due to the mass of air in the room, with which the
iuﬂnwinﬁg current mingles ; it is p:irtly due to the action of gl'avitj',. where the inflowing
air is colder than the air m the room; and partly due to the action of the fire. The
effect of this latter agency on the movement of the body of air in a room has been satis-
fctorily elucidated by Dr. Reid and others, and recently by J. F. Campbell, Esq.,
Assistant Secretary to the General Board of Health, by a series of experiments con-
ducted in the Board Room of the office. The result arrived at by these various
inquirers is, that the airin a closed room with a fire revolves in spheroids ; it moves
up the wall above the fire-place, across the ceiling to the wall opposite the fire-place, -
down that wall to the floor, and along the floor to the fire-grate. An open fire-place

thus tends to preserve the atmosphere within the room in an average state of purity
and temperature,
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The supply of air from these inlets, and from those for warmed air, which inlets
we shall tI'::scribﬂ presently, has generally been found sufficient for the fire-place
and the foul air shaft, but there are times, especially in barrack rooms immediately
under the roof, when, from the action of the wind outside, the air currents become
disturbed and irregular, producing occasional down-draughts in the foul air shaft. To
obviate this inconvenience, we have placed inverted louvres over the lower end of the
shaft within the room, the operation of which is to throw such currents up towards
the ceiling, and so prevent their falling on the men. The construction of these louvres
will be better understood from Fig. 33. The line A. B. is in the plane of the ceiling.

Fig. 33.
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This precaution has been requisite in a few exceptional cases only. In some barracks
we have not found it necessary to provide inlets on account of the existence of hollow
beams carried across the ceilings. These beams communicate with the external air at
both ends, and have openings into the room. Their object is to act as outlet shafts, but
from the action of the fire they are in reality inlets, and we have had frequent complaints
of down-draughts from them, on account of their being generally along the centre of the
room over the men's tables and seats. A great improvement in the ventilating beam
has been made by Sir Joshua Jebb, K.C.I3,, by u wooden partition placed across its
centre, the object of which is to increase the effect of the beam when there is any wind
blowing against ecither side of the barrack. It still, however, acts as an inlet, and in
adapting it for this purpose, we have removed the openings from the lower surface to the
sides of the beam, enlarged them, and placed louvres or perforated zinc over them to
diffuse the inflowing current. .

Relative Position of Shafts and Infefs—The relative position and the arrangement
of shafts and inlets we have introduced into barrack rooms is shown in Fig. 34, which
ex hibits them in plan and section.

Fig. 34.
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It is important that the cutlet slafis and the inlets should be placed as fir from each

other as possible, to enable a thorough diffusion of the inflowing fresh air to take placq
smorg tl}‘:gme;nl mass of air in the roem, so that the whole contents of the room may
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be kept in an average state of purity and temperature ; but from the way in which the
currents of air move in a room, it is found best to place the foul air shafts to one side or
the other of the fire-place, and not dircetly opposite to it.

The following would be the operation of these arrangements in renewing the air of a
barrack room :—Suppose such a room, containing 10 men in a space of 6,000 cubic feet,
to be supplied with a fire-place, an air shaft, and two inlets ; during every hour about
12,000 cubic feet of atmospheric air would enter the room by the inlets ; it would wirgle
with the contents of the room, preserving them in a certain average purity, as regards
carbonic acid, watery vapour, and organic matter. About half of the air would escape
up the chimney and the other half up the ventilating shaft, and the quality of the air
in the room, as well as its temperature, would be as nearly as possible equal thmugbuut.

The various parts of the npruratus will not always act with the same efficiency, but the
variations will not be of such extent as to exert any serious influence on the general

average result.

Warming the Air admitted.—It will be obvious that so large an amount of air passing
through a barrack-room in winter must keep the room at a comparatively low tem-
perature, unless some simple method can be adopted for warming a portion, at least, of the
air admitted. We have had our attention specially directed to this matter, and we have
examined all the best air-warming grates at present in use. Nome of them, however,
appeared to us to be adapted at once for ordinary barrack room use, and for having their

ing power made an integral part of the room ventilation. The present barrack room

, as already mentioned, allows the greater part of its heat to escape up the chimney ;

and it is from this constant stream of wasted heat that we decided on warming fresh air

for the room. After several trials, we adopted a grate which, so far as mmie judged

of by the experience of two winters, answers its purpose ; but, in a subject involving so
many difficulties it is probable that improvements will be made as the trial proceeds.

Remodelled Fire Grates.—The principles upon which these new fire-places have been
constructed are as follows :—

The grate is intended to be placed as forward into the room as possible ; the part in
which the fire is contained is of fire brick, the bottom being partly solid to check the con-
sumption of fuel. A supply of air is admitted from behind the grate, and thrown upon
the top of the fire to assist in preventing smoke ; the sides are splayed so as to throw the
heat, by radiation, as much as possible mto the room ; the opening into the chimney has
no register ; a chamber is placed behind the grate, into which air is brought from the
outer atmosphere, and warmed by the large heating surface of the back of the grate,
inereased by flanges, and after being heuted to a temperature of from 56° to 70° aren-
heit, the air passes inte the room by a shaft cut out of the wall, which terminates in a
louvred opening above the reach of the men. The chamber is made as large as possible.

The accompanying sketches (Iig. 35) will show the manner in which these principles
have been carried into effect.
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A, B, C, are a plan, elevation, and section of the stove. The fire lump lining of the
rate is shown by the parts of the sketch, Figs. Band C, which are shaded ; the back
ump has grooves in it terminating in holes just at the bottom of the splay, which form

air channels for admitting air at the back over the fire. The hearth is made of a plate of

cast iron.

The grates have been made of three sizes, according to the cubie contents of the rooms.
Thus, a grate with a fire opening of 1 foot 3 inches is intended for rooms having not more
than 3,600 cubic feet of contents ; a grate with 1 foot 5 inches opening is intended for rooms
between 3,600 and 7,800 cubic feet ; the largest sized grate, with 1 foot 9 inches opening,
is intended for rooms between 7,800 and 12,000 cubic feet, above which capacity two
grates would be required. '

The plan further shows the dimensions of the ordinary opening for the fire-place of a
soldier's room, with the method of setting the stove and lorming the air chamber, ;

The mode of admitting the external air into this chamber must depend upon the Jocali
of the fire-place. If the fire-place be built in an external wall, the opening for fresh air
can be made in the back; but if in an internal wall, it will be necessary to construct
a channel from the outside, either between the flooring of the room and the ceiling joists
of the room below (if there be independent ceiling Joists), or between the floor l:.rvoard
and the plaster ceiling, in the spaces between the joists, or by a tube or hollow beam
carried below the celling of the room below altogether. In any case, however, these
hortzgontal ducts should contain one superficial inch of sectionul area for every 100 cubic
feet of room space; the grating covering the opening to the outer air should not be
larger in total area than the flue, so that the clear area through the grating would only
be about half that of the flue. If the shafts are of considerable lengtlg the sectional area
should be rather more: but if there be a direct communication with the outer air the
sectional area should be rather less than that recommended. Great care should be
taken that the supply of air is drawn from a point where there are no nuisanees, such as
gulley grates, latrines, gutters, middensteads, &c. ; and that it is taken as high above the
surface of the ground as possible.

Fig. 36.
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From the air chamber at the back of the fire-place the air is conducted into the room
by a shaft, shown on the elevation, Fig. 36, and through a louvred opening placed as
near the ceiling as possible; the clear area through the louvres being made much larger
than the area of the shaft, the louvres being bevelled upwards, so as to cause the air
to impinge against the ceiling, to prevent a cold draught being felt when the fire is not
"iﬁ"“ﬁ‘!- and fixed by means of screws, so as to be easily removable for prrposes of
c l.'ﬂ'l.'l':'rll'lg...
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It appears to us to be a very necessary supplement to this regulation to hold the
barrack master, who should be a competent person for such a charge, or some person
specially appointed, responsible for the proper repair and use of these ventilating and
warming arrangements.  We have endeavoured to plan and arrange the whole in the
simplest and least mmrllcat,ed manner, so that any person can understand the apparatus.
But it must nevertheless be made some one’s business to see that_lt is not tam red
with, nor allowed to get into a state of disrepair or II:II‘_:H‘IEIEI!LE:!-‘. _[t is also possible that
in very cold weather the temperature of the rooms with ventilation may fall below 507
in such case we would suggest that, rather than stop up the ventilation, the soldiers be
supplied with an extra blanket.

Ventilation and Warming of Non-commissioned Officers’ Rooms and Married Quarters.
—1Iu all barracks where there are separate non-commissioned officers’ rooms, we have
deemed it to be sufficient to ventilate these rooms by an Arnott's silk flap valve in the
chimney, and a Sherringham’s ventilator. In the majority of non-commissioned officers’
rooms the cubic space allowed is so much greater than that in any barrack room, that we
have not considered a separate shaft to be necessary. But in all newly constructed rooms
we propose to introduce a grate for warming the air, together with a shaft formed in the
wall and a Sherringham'’s ventilator. The fulluwmg. Fig. 37 A, isa a_l;et-::h of a new fire
grate and oven which has been recently introduced for non-commissioned officers’ and
married soldiers’ quarters.

Fig, 37 A.—Svovr vor Magmen Sormiers' QUARTERS,

A, Fire lump, with warm air flue
througls bael,

I Warm air flue pipe to £t into
sochet on hob,

C. Bead to fit seckoet of the above
pipe.

3. Meouth-picce, with Inffer frons,
to fit om0 sbove bend,
throngh which the warm
air ia ndmitted to the noom,

The oven has a double dogr,

Fresh air is passed into the room direct from the onter air, through the fresh air flue,
into a flue in the fire lump at the back of the stove, by the nearest and most convenient
route. The channel for the admizsion of this air from the outer air should be of best
glazed carthenware pipe, at least six inches dinmeter, built into the wall. The outside
mouth of this air channel should be at as great a height as can be conveniently arran
above the level of the ground, and removed from guTij.r heles, receptacles for filth, &e.

Ventilation of Passages and Stnircases.—The ventilation of a barrack would be
imperfect unless all the stairs and passages were also ventilated. In barracks of simple
construction, where the staircases have windows back and front, and the buildings do not
exceed two floors in height, there is little danger of stagnation of air in the passages;
but in more complicated buildings, three or four stories in height, or where there are long
internal passages or corridors, such as exist in cavalry barracks, it is very necessary to
make as ample provision as possible for renewing the air within them. It must be re-
membered that these stairs and passages keep up a continuous communication among
all the barrack rooms of the building, and form a reservoir of impure stagnant air, from
which the rooms would be partially supplied on every opening of the doors.

‘I'he method of ventilation which we have adopted to obviate this has been as follows ;
—Tor barrack staircases we have had a shaft protected by louvres carried from the top
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ling of the staircase above the roof, and we have had panes of perforated glass put

o the top row of each staircase or passage window.
For the long inner corridors and passages of cavalry and other barracks this plan is
¢ sufficient. In cases where there has been only one floor of barrack rooms, we have

ried two or more square shafts the entire breadth of the coridor from its ceiling
sough the root, These shafts are plastered inside, and are roofed over by ventilating
ylights. By gacing the shafts at suitable distances from each other in the length of
e corridor, both light and ventilation have been afforded where both were very much
anted. There are several cavalry barracks with two flats of rooms over the stables.
he corridors of the upper flats have beeu ventilated and lighted on our recommendation
¢ the manner deseribed, but unfortunately it has not been pessible to ventilate the lower
assages directly. We have therefore been obliged to insert gratings in the Hoor of the
pper corridor under the skylights, so as to obtain a circulation of air in the corridor
w, as fir as practicable. In all windows connected with these inner passages, we
ave recommended the introduction of perforated glass panes or glass louvres.

Ventilation of Stables wnder Borrack Rooms.—In every cavalry barrack having
ien's rooms over stables, we have endeavoured as far as possible to diminizh the risk
f efluvia passing into the men’s rooms through the stable ceilings, by carrying up four
1afts, one from each coiner of the stable, to above the roof. These shafts have a total
mijoint ares of 12 square mches })er horse. Their object is two-fold; to improve the
sntilation of the stuble itself, and to prevent the accwnulation of foul air at the ceiling
*the stable. Where it has been necessary to carry these shafts through the men's
oms, they have been lined inside with soldered zine, in order to obviate any risk of

into the room. We have found ventilation by four shafts, one carried up from

«h corner, with inlets for fresh air, similar to those for barrack rooms, but without the
wers, by far the most satisfactory method for stables with rooms of any kind over
em. For stables without rooms over them, a raised ridge lorms the best outlet, with a
w of Perfomier,l bricks under the eaves to act as mlets for {resh air,

Ventilation of Cook-houses under Barrack Rooms.—In barracks where cook-houses
wve been placed under the men’s rooms, there have been great complaints of heat and
mes from the cooking. While we have recommended the removal of cook-houses
‘om all such positions, we have at the same time endeavoured to remedy the evil as far
3ﬁ|ra¢ﬁ¢u.h1e. v carrying shafts from the ceiling of the cook-house to the roof of the
uilding, and by supplying fresh air through perforated glass panes or glass louvres in
he windows.

- Ventilation of Scheols, Libraries, §e.—Where school rooms, libraries, and reading
ooms have been situated within the barrack houses, we have, as a general rule,
ecommended their being ventilated and warmed by shafts, inlets, and mmuﬂlled grates,
imilar to those for barrack rooms.

In detached one-story school buildings or in chapel schools, we have found the simplest
md most economical kind of ventilation to be effected by raising the ridge tiles to form
sutlets ; or, in some cases, by constructing small shafts or openings in the gables: the inlet
for fresh air being brought under the floor to the stoves, round which warmed air can be
supplied to the room. Either Nettletons or Gurey's stoves will answer the purpose ;
the latter perhaps are preferable, provided a large volume of fresh air be introduced close
to the stove, in such a manner as to be effectually warmed by it.

Fentilation of Guard Rooms, Lock-up Rooms, and Cells—For ventilating guard
rooms, we have generally adopted either a square shaft carried through the cei%::uig and
roof, and protected hy louvres above, or we have recommended the introduction of Muir’s
or Mackinnel’s ventilator under special circumstances, where either of these appeared more
applicable.  'We have as a rule recommended all guard rcom grates to be remodelled on
t glrinciplc already deseribed, and we have considered it sufficient to supply the whole
of the fresh air warmed by means of the fire-grate.

In cases where ventilation has been required for lock-up rooms, we haye generally
advised a shaft through the roof of the building and inlets for air. In defectively
ventilated prison cells, we have recommended the introduction of more air to the passages
by perforated panes or otherwise, together with small shafts for the cells, with means of
regulating the ventilation, at the discretion of the medical officer, where it appeared to us
to be necessary to improve their ventilation.

Canieen Ventilation—For ventilating canteen tap-rooms, we have generally adopted
Dr. Arnott’s silk flap valve in the chimney, and perforated glass panes in the windows, or
a Sherringham’s ventilator,

L




82 Improvements in Lizhting Barrack Rooms.

Summary of Prineiples adopted in Barrack Ventilation—We shall conclude this
subject by summing up the principles we have recommended as practically applicable
to the ventilation of barracks. Weels

1.} Ventilating each room by itself, and quite independently of any other room,

%2.} Providing each room with a shaft passing from the ceiling of the room up through
the roof.

(8.) Closing up all inlets near the floor, where such have existed, and placing the inlets
for air close to the ceiling, so constructed as to ensure the diffusion of the inflowing current.

{4.) Remodelling the barrack room grates and providing a chamber behind, for heating
fresh air deawn from without to be introduced warm above the level of the men's heads.

(5.) Ventilating all passages, staircases, and corridors by shafts and perforated panes
independently of the rooms.

(6.) Providing as nearly as possible 1,200 cubic feet of fresh air per man per hour, in
a room space of 600 cubic feet per man. |

(7.) Ventilating guard rooms by shafts, and remodelled grates for warming the air
admitted. i

{2.) Ventilating libraries, school rooms, reading rooms, and cook-houses sitvated in
the same houses as the barrack rooms on the same principle as barrack rooms.

(9.) Ventilating non-commissioned officers’ rooms, canteen tap-rooms, &c. by Arnott's
ventilators and perforated panes.

(10.) Ventilating all stables under barrack rooms by shafts from the eeilings, carried
above the roof, and by inlets for air.

(11.) Providing for the ventilation of all gas burners in the way about to be mentioned.

(12.) We have recommended that ventilating and warming, together with the other
sunitary arrangements of barracks, be placed in charge of some officer responsible for
their efficiency.

4. Improvements 18 Licuming oF Baprack Roows.

In all country barracks the barrack rooms are lighted with the usual ration candle, and
the barrack yards by oil lamps. In such cases the lighting is most unsatisfactory and
uncomfortable, In this ¢lass of barracks of course gas eannot be obtained from public
works, but for all country barracks of any size, it is worthy of consideration whether
gas might not be made on the spot, as is the ease with railway stations.

Even in the most remote parts of the country there are numerons small stations supplied
with gas of their own making. We can see no reason why what has been done for the
convenience of a small periodical passenger traffic should not be done for barracks
where several hundred men are congregated together.

Barracks near towns, where gas can be readily obtained, are generally lighted by it.
There is usually o burner with one or two branches for each barrack room, and the
barrack yards are lighted with gas lamps. We have, however, met with a number of
instances where, though gas is ijd on within the barrack enclosure, it is on]f pﬂrtiﬂ[:r;
used for lighting ; generally the barrack yard, the lihmrg, and school room have gas
burners, while the men's rooms, and even the hospital wards, have nothing but candles.
We have met with cases in which, though gas could be readily obtained, it was not laid
on at all. Although improvements in lighting barracks have been much more slowly
mtroduced than in civil establishinents, there has nevertheless been a progress in the right
direction. We have recommended in every case where gas could be obtained, that it
should be laid on over all the buildings within the barrack enclosure. _ -

In no barrack room lighted with gas have we found any provision for ventilating the
gas burners. This absence of gas ventilation has no doubt in mnn_}' cases added seriously
to the impurity of the air in barrack rooms. Every burning candle introduced into an
inhabited room is about equivalent to the addition of a fresh inmate. Two common
gas jets require more fresh air than suffices for the respiration of three men. Two fan
gas lights, similar to those in use in barrack rooms, are uqllli'nlnnt to the addition of eight
men to the occupants of the room. Each cubic foot of good coal gas consumes about 2]
cubic feet of oxygen, and produces 1} cubie feet of carbonic acid, together with a large
amount of watery vapour and other deleterious products, which, when diffused through
the atmosphere of a crowded room, produce oppression of the vital powers, and other
sensations, similar to those arising from great overcrowding and insufficient ventilation.
But the remedy for this evil is simple enough. “An ordinary ventilating shaft, if not too
far from the gas burner, effectually removes the products of combustion, while the heat
of the gas increases the draught of the shaft. Hence, in ventilating the room, we have
also ventilated the gas burners.

Where, however, the distance between the burner and the shaft has been too great,
and where there has been danger of the foul air becoming diffused through the atmosphere
of the room, we have had the burners ventilated separately by a ventilating ﬁmuelil and
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yield of existing wells over a considerable period of time. If we are to be guided by the
provision made by local authorities for the wants of the civil population, about 20
llons per head of water per diem will be required for all barrack purposes, including
aths, wash-houses, &e. 'Iﬁ- actual measured consumption at Knightsbridge barracks
for 572 officers and men, and 383 horses, is 11,336 gallons per day for all rposes, or
under 12 gullons a head including horses. In many barracks considerable addition
could be made to the existing water supply, by collecting all the roof water into tanks.
Wherever such tanks can be placed above ground it should be done to prevent the
liability to infiltration by impurities, to which underground tanks are liable, and to save
the trouble of raising water by hand labour. In apportioning the water supply it should
be borne in mind that rain water should be supplied as far as possible to women's wash-
houses, and for baths, and ablution rooms, The addition to existing supplies for baths,
drainage, latrines, urinals, &o., for none of which purposes there is at present any
provision in the majority of barracks, cannot be taken at less than 3 gallons per man per day.

With reference to distributing apparatus, a considerable Improvement has been
effected, even in many barracks where the water is not obtained from mains. Tanks,
at a sofficient height above ground, and supplied from wells by force pumps worked
by hand labour, are very genetally in use for supplying ablution tables by gravitation.
Cook-houses, washhouses, and urinals are not unfrequently supplied in the same way ;
the principle, therefore, is already in operation ; it has been found to answer well in practice,
and we have recommendeil the extension of the principle, to include the entire water supply
of barracks. Itisa point worthy of consideration, however, whether in barracks of a certain
size it would not be better to raise the water by means of a small steam engine to one
central tank at a sufficient height above ground, or by means of a form of windmill
now coming into use for supplying motive power for such purposes, and to lay the water
on over the barracks. The objections to the windmill are, of course, that the tank must
be of sufficient size to contain two or three days SIIPPl}', and that in stormy weather,
the windmill, however constracted, must require careful superintendence.

The water supply of Dover barracks is raised by steam power, but this is done under
circumstances where manual labour would probably be insufficient.

In 2 matter where so much improvement is required in order to raise the water supply
of barracks to the same standard as the water supply of improved towns, a considerable
time must elapse before the necessary works can be carried out.

The present water sources of barracks are the same as those which have been given
up for many years in improved towns. The method of distribution is still in a com
tively rude state, and the quantity of water requires to he increased for sanitar
purposes. These are the points which should be kept in view in dealing with this
important matter.

6.—ImrrovemENTs Iv Barrack Dramvace, Latrines, anp Unixacs,

The chief difficulty we have found in dealing with the drainage and latrine arrange-
ments of barracks has heen the question of drainage outlet. Surfice drainage and
refuse water from ablution rooms, wash-houses, and cook-houses, is generally conveyed
away in brick or pipe drains of verv various dimensions and construction. Any that
we have seen are vastly too large for the water they have to carry off. In one such
example, we found the outlet sewer intended to convey away the rainfall together with
the ablution, wash-house, and eook-house water, from a barrack of under 1,000 men, no
less than 4 feet high by 2 feet § inches wide, the sectional aren of the sewer being many
times greater than necessary.  In such cases where the fall is deficient, the sewers
accumulate deposits, and give rise to nuisanees in hot weather. This state of the
superficial dramage should be remedied as repairs may be required, and in doing so
mare attention should be paid than has hitherto been the case to the relation which the
section of every drain Dllg"tt to bear to the fall, and the quantity of water it has to convey.

In barracks in towes and suburbs of towns, the surface drainage usually passes into
the general system of sewerage,

[ country barracks, the surface drainage is conveyed to the nearest river or water-
course, and there discharged. In many instances, however, there is no such outlet, and
the drainage is allowed to pass into stagnant ditches, which in hot weather give rise to
serious nuisance not only within the barrack, but to the neighbouring houses.

There are instances again in which the site is so low, and the fall consequently so
insufficient, that it is hardly possible to obtain an outlet. In one such case, we have
been obliged to sanction an attempt to dispose of the surface drainage of a large barrack,
that at Hounslow, in regard to which serious complaints had been made, by sinking
soak wells in the gravelly subsoil, at as great a distance as possible from the barrack,
but we have required in this case, that the whole surface drainage should be previously
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passed through a sand filter. The district is at present totally undrained. If drainage
works be ever carried out, the barracks will of course derive benefit from them.

Such being the difficulty of obtaining an outlet for the surface drainage of country
barracks, it is scarcely necessary to state that it is impossible in not a few instances to
obtain an outlet for the drainage of latrines. Their contents cannot be discharged
into ditches, and in a number of nstances, especially in Irish barracks, persons living in
the neighbourhood, object very decidedly, and very properly, to throwing this Kind of

“drainage into watercourses or rivers.

Up to the present time the use of cesspits within the barrack enclosure and immediately
connected with the privies has been universal in country barracks, and yet we are bound
to express our eonviction that in no one instance has it appeared to us to be absclutely
necessary to resort to these expedients. ] PR ;

Latiine drainage can be much more safely and satisfactorily disposed of in one of
three ways :(—

1. It may be discharged at an outlet where it can do no harm, provided such outlet
be available.

2. It may be conducted in pipes to a filter and the liquid used for irrigating grass
lands at a sufficient distance from the barrack boundary ; the =olid part being periodically
removed.

8. It may be conveyed to an impervious manure tank at a distance from inhabited
buildings, from whence it can be run off into water-tight manure carts, and so removed
daily or at other short intervals, or the sewage may be discharged direct from the latrine
once or oftener a day into a water-tight cart and removed.

In ene or other of these three ways the latrine drainage of every barrack should be

dmﬁmed of.

a few instances we have found cesspits in use, where it was pessible at a moderate
outlay to obtain access to an existing outlet. In such cases we have recommended
proper sewers to be laid down for the purpose. In one such instance, at Chichester,
in order to meet a local objection, it has been proposed to us to construct a filter bed at
a distance from the barrack, through which to pass the drainage before entering the scwers.

As a general rule, we ohject decidedly to the loss of fertilizing matter involved in running
S0 to waste, even when filtered. No one who has seen the irrigated meadows at
EdiﬂE:Tgh or near Watford, or even the single irrigated field over which part of the sewage
of Parsonstown barrack is allowed to flow, can otherwise than regret the incaleulable
loss continually incurred by the present method of disposing of town sewage. The
waste is perhaps more fo be attributed to popular ignorance and prejudice than to any-
thing else, for it can never be su[lpnﬂcd that it would Le allowed to continue if the fact
were realized, that the annual value of a strip of sand on the sea shore near Edinburgh
has been raised from 2s. 6Gd. o 184 per acre, merely by allowing sewage water to flow
over it. The proprictor of the irrigated field at Parsonstown has strenuously opposed any
attempt at interference with the irrigation, although it is close to the walls of the
hospital, to which it has occasioned nuisance, on account of the large amount of produce
which this very imperfeet irrigation has raised.  The nuisance in this case, as in others,
is due not so much to the irrigation, as to a foul stagnant diteh about 70 yards long,
conveying the sewage. The ficld is wuch too close to the barracks, but we were of
opinion that the nuisance might be almost, if not altogether, abated by laying a pi

rain in the ditch, and filling the ditch up, and we therefore recommended this to be done.

The most economical way of removing excreta is certainly by means of water, and we
have, therefore, as a general rule, advised that inquiry shou!ld be made whether any
neighbouring farmer or proprietor would take the sewage for irrigation before resorting to
any other method of removing it. -

As the population of a barrack is not large, we have fixed the nearest point at which
rrigation should take place, even in the most populous barracks, to 500 yards from
the boundary. With ordinary care, no nuisance can arise from the process of irrigation.
The earth and the vegetation rapidly absorb or deodorize the fertilizing matter, and where
nuisance is experienced it will generally be found to arise from defects in the drairs, but
not from the land itself.

The disch of barrack drainage is not constant, but periodical, and it is necessary,
in dispmﬁnin the sewage by irrigation, to make provision for its being reccived into a
sewage tank, situated on the higher level of the ground to be irrigated. The fluid part,
which contains about five-sixths of the fertilizing matter, ought to be separated from the
comparatively inert solid matter by filtration, before being applied to the land, and the
solid refuse a{yould be taken out by hand and used for manure.

The form of tank we have recommended for adoption, when filtering is required, is

shown in Fig. 39.
: - L3
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Fig, 390.—Firemise Taxg #on SEWAGE,
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Two tanks are shown on the sketch, one to be in use whilst the other is being cleansed,
but it is probable that in the generality of cases one tank would suffice, as the heavy
sediment may be removed without difficulty while the tank is full; if necessary the
filtering compartment might alone be made in duplicate.

The top ef the tank should be covered either by a brick arch or otherwise, an opening
being reserved for cleaning. The filtering material is clean gravel or shingle and s
sand, both being as fice from earth as possible. The sand and Bﬁrave:l may be '
when foul and used again. The washing in such a tank as that shown above would pro-
bably occupy two men from a quarter to half a day.

Tl}::e sewage is received into the larger tank A, where it deposits the heavy matter, the
lighter matter floats on the top and is kept away from the filter by the cross wall E; the
liquid passes up through the filter in the compartment B, and flows off at C into the drain.

In the present state of public intellizence on this subject, we have considered it
bable that the boon of being permitted to apply barrack sewage to irrigation would, in
most cases, be refused by neighbouring farmers, and we have therefore had under consider-
ation other methods of disposing of it. In certain cases it has been necessary to make use
of impervious manure tanks, at a distance from inhabited buildings, from whence the sewage
1s removed in water-tight carts; but the best plan which has come under our notice,
where an outlet is not available, is a plan used at Glasgow barracks, whereby the contents
of the latrine are discharged into a water-tight cart once or twice a day, and removed. Ths
process, which we have seen in operation, is quite satisfactory. It is attended with little
or nonuisance, and no cost is incurred in the removal, as the manure is taken by a farmer.
We shall afterwards revert to this plan when deseribing the latrine to which it 15 adapted.

The Erim::iph:a we have kept in view in improving barrack drainage, are,—

1. The abolition of cesspits forthwith.

2, The application of the sewage to agriculture in one of the methods mentioned.

3. Drainage into existing sewers where it can be done without injury to the public
health, and at  less cost than would be incurred by using the sewage for irrigation.

If sewers and drains are proportioned to the fall and to the amount of fluid they have

to convey, they ought to keep themselves free of deposit if the flow them be
constant. With an intermittent flow, such as takes place in barracks, it be safe to
provide for occasional flushing, at least of certain of drain. But this expedient

would be unnecessary for the main lines receiving the latrine drainage, because these
lines would be flushed out effectually once a day by the disch of the latrines.
Latrines.—DBefore cesspits can be abolished, the prm?gl;nmk privy must be
reconstrueted so as to admit of the soil being received and conveyed away in water.
The most perfect manmer of effecting this object would be by soil-pans, and the time
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Fig. 41. A.
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A section of the same arrangement is shown in Fig. 43. The figures also show a plan
anil section of the urinal ( Fig. 45), and its position with relation to the latrine.

Fig, 43
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Where it is necessary to construct latrines with the seats back to back, the same plan
may be adopted, with the addition of a longitudinal division between the two rows of
seats, carried down nearly to the level of the water.

In most barracks we have found the latrine accommodation too limited for the number
of men for whom the barrack is constructed, and we have réecommended that not less

than five seats per 100 men should in future be provided, independently of aceommoda-
tion for non-commissioned officers and females.

The buildings in which latrines are placed are, as a rule, without sufficient light and
ventilation. To remedy this defeet, we have recommended that at least one and a half
square fect of lighting surface should be provided for every seat, by glass slabs in the
roof, or windows of perforated glass. Ventilating openings of at least 12 square inches
per srilnt should be given by a raised ridge, with the ridge at least 10 feet from the
ground.

Where, from the structure and ition of the buildings, ridge ventilation is inappli-
cable, a vertical shafi 10 or 12 ﬁemgh should be placed m n central position, having a
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By this means much valuable manure may be saved to the community, foul smells
from the drains avoided, and the pollution of streams and rivers entirely prevented.

We have recommended, in all barracks where the soil-pit system is in use in connexion
with latrines, that the cess-pits be thoroughly cleaned out, filled up, and abolished, and
that one or other of the foregoing systems of removal be adopted; in most cases the
same buildings will be available under the changes proposed.

In cases where latrines are flushed into drains, the ventilation of the drains must be
very carefully attended to, to provide against the Flscs being forced through the tra
when a large quantity of water is suddenly poured into the drain. Ventilation may be
afforded by carrving flues or pipes from the drain to above the tops of the buildings,
and by placing a box of powdered r,_‘hnrmml over 1!“’.‘ end of the pipe. Foul gases con
taining organic matter are rendered innocaous by simply passing them through chareoal,
and this expedient should be resorted to in the ventilation of all sewers and drains. The
charcoal should be kept dry, and its cubic quantity proportioned to the discharge of gas.
In ordinary drains a few inches in thickness of the powder are amply sufficient to E#wt
the object.

Urinals.—The ordinary barrack urinal is a nuisance, but it is not an casy matter to
replace it by another entirely free of smell and at the same tinie not liable to mjury.

The difficulty in preventing nuisance arises from the eircumstance that the smallest
quantity of urea deposited on any part of the urinal not only passes into a very offensive
state ot fermentation, but it acts as a ferment and determines the same change in every
addition made to its amount. Any form of urinal, therefore, which proposes to remedy
this defeet must provide for the immediate cleansing of all surfaces on which urine 1s
likely to full.

There should be few or no angles in the urinal ; there should be, as far as possible,
continuous surfaces.  The material of which the surface is composed should be polished
and impervious to moisture. The surface should be as limited as possible, and the
urine should either be diluted largely with water, or some provision should be made for
immediate cleansing of the surface.

The common porous stone or brick wrinal at present in use in barracks should be
discarded, and slate, glazed carthenware, or cast iron substituted.

Slate forms a very good surface, but it has to be joined with angles. Glazed earthen-
ware answers very well so far as surface is concerned, but in all applications of this
material we have yet seen it has been conjoined with other materials, such as slate or
cast ivon, so as to form angular spaces where urea can be deposited. Cast iron can be
formed into urinals with fewest angles, but the surface is not so good as in cither of the
others.

On the surfaces of all of these materials urea can be deposited and produce nuisance,
though not to such an extent as on porous surfaces.

A common expedient for preventing deposit is to carry a perforated water-pipe along
the top of the urinal so as to allow a thin shect of water to flow down the surface.
This, however, is only partially successful, for the water is not always flowing, and
the holes become more or less obstructed by rust, so that in a short time the water is
suppﬁcd to the surface irregularly, and deposit ensues.  The nuisance from this class of
urinals is, however, very much less than from urinals not supplied with water.

Properly constructed slate urinals can be kept clean without a continuous flow of
water over the surface, provided a sufficient water supply be accessible for a thorough
daily cleansing, and the cleansing be regularly attended to.

In another class of urinals there are basins of earthenware or of iron kept partially
flled with water, in_:t. even this form is not free from smell, It is, moreover, somewhat
complicated for ordinary barrack yard use, and requires a large quaniity of water.

On the whole we have considered it better to adopt the simplest form of urinal, with a
good non-absorbent surface, and to trust to daily hand cleansing to prevent nuisance,
whether the uriral be supplied with water continnously or not.

A good form of slate urinal, and cne cipable of being easily kept clean, is shown
in the sketch, Fig. 45. .
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admit of easy cleaning. Their form is shown in Fig. 47, except that the shelf is
omitted. The shelf sEnwn in I'ig. 47 is intended to catch the urine, in order to its

being conveyed by the pipe C to the tank D, Fig. 44.

Fig. 47.

One or other of these forms represents what is practically the best urinal yet contrived
for ordinary barrack use, and we have recommended their adoption. No form of
construction we have seen will obviate the necessity of daily cleansing, and that urinal
which can be kept clean with the least labour am{ the smallest expenditure of water
is the best for use.

Barrack-room Urinals.—One of the most difficult subjeets with which we have had
to deal is that of wrine tubs in barrack rooms. They are an abomination in every
respect, whether as regards health or decency, and were very properly condemmned by
the Royal Commission on the Sanitary State of the Army.

The first remedy which suggested itself was one mentioned in evidence before the
Royal Commission, namely, the substitution of the common chamber utensil for the tub,

By an order from the Secretary of State for War, this was tried fairly on a tolerably
extensive scale and for sufficient time, and it did not succeed. The practical difficulties
were of the following kind:—The large humber of utensils, the amount of cleaning
required to prevent them becoming a greater nuisance even than the urine tubs, the
number of cloths, &c., required for cleaning, the large amount of breakages cha
against the men, and occasioned not so much by carelessness ns by accident, in putting
up and down their iron bedsteads s the want of any place to keep the utensils—leading
to their being kept under the beds or on the shelves with food, &c.; the dislike the men
had to bringing their friends into their rooms when so many of these utensils were
about. TFor these reasons, indeed, the men in one barrack preferred going out of
barracks even during the night to using them. Altogether, both officers and men were
glad to get quit of them, and to have the urine tubs back.

We then suggested the conversion of the urine tob into am iron urinal, with an
enamelled or white stone-ware hood, so eonstructed as to do away with the possibility
of nuisance from the urine, and to remove objection on the score of indecency. We put
this proposal into the hands of experienced designers and manufacturers, and a number
of apparently simple and efficient contrivances were sent to us for approval. These we
had on trial for a considerable time at the Wellington Barracks, but with results by no
means satisfactory. It was found that ne improvement in material and no amount of
care could prevent such utensils from becoming receptacles of the vomit of drunken men,
or even of worse nuisances. We did not feel justified, therefore, in recommending the
adoption of any one of these contrivances.

The only other resource appeared to be to contrive a fixed urinal, to be placed in a
recess outside the room, and supplied with water, which could be kept clean with ecase,
and which in l}:rncticc would be found absolutely free from odour, and at the same time
consistent with decency in use. -

It appeared to us that not one of the existing urinals in clubs, offices, &ec., was
possessed of the requisite conditions for barrack-room use. They all give out offensive
smells in time, and any that we have scen we should certainly have rejected as
unsuitable for our object.

One cause of the difficulty is, that in existing barracks there is no space where such
urinals can be conveniently placed, except within the rooms. There are very few
barracks where space could be found for them on the landings, and besides, it would
be inadvisable to require the men to go out into cold air if it could be avoided.

=
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Fig. 49,

FLAX.

TRANETIREE SRCEIO.

In hut barracks a urinal on this or any simpler plan may be provided, or a porch in
which a proper utensil can be placed, so as to be removed and emptied from the outside,
will be found to answer every purpose. The urinal or the porch for containing the
moveable utensil should be placed outside the hut, and by prgFer ventilation and due
attention to cleanliness, either way be kept sufficiently free of smell for all practical
purposes,

7.—Iuraovemexts v Asuerrs axp Maxuvre Prrs, CLeaxsing, &c.

The immediate removal of all refuse matters to a distance from human dwellings is
the only safe principle for preventing nuisances and consequent injury to health. But
therc are various ways in which this principle may be applied. For example, a nuisance
which would be dangerous in a close confined position, where there is little movement
of the air, would be much less so in an open airy position, the distance mlnﬁiﬂiﬂg the
same in either case. ‘This and cognate facts, impeﬂﬂct]y observed, have indeed a
the chief ground of opposition to sanitary improvements on the part of interested or
ignorant objectors. In town districts ashpits and manure pits are scarcely safe in any
part of the barrack enclosure where they can be placed, and it frequently ha in
such districts, that if a nuisance is removed to a greater distance from the barrack
rooms, it has to be brought into dangerous proximity with the houses of the eivil
}mp[l.lal;iuq. Hence the only way of dealing with refuse in town barracks is, to provide
or its daily removal. It is the only safe way of proceeding. In all barracks in elose
sitnations, among dwellings of the eivil population, or where the space set apart for
barrack offices has been too limited, we Eﬁw advised all ashpits to be ubaliall;ed, and
provision to be made for collecting and removing the whole barrack refuse d&lﬁy

To effect this iuaprm'cment, we have recommended the ashpit to be filled up to the
level of the ground, and to be paved over to afford space where an iron tum
eould stand, into which the refuse from kitchens and barrack rooms could be thrown, and
the cart removed daily.

Iron carts made by Messrs. Fry, of Bristol, are well adapted for this purpose. When

there are several barracks in the same town, itis easy to organize a service wherehy,
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with one spare cart to leave empty while the full cart is being removed, the refuse ean
be taken away at once, instead of lying for days or weeks to rot in the sun and rain
under the barrack room windows.

It frequently happens that the place where the ashpit is situated affords a convenient
pmiﬁn:‘}ﬂr the cart. In such cases all that is required is to remove the walls, fill up the
pit, pave its surface, and, where necessary, to provide one or two steps to enable the
refuse to be easily thrown into the cart.

One cart is sufficient for a small compact barrack, but for larger barracks several carts
would be reguired, each cart being placed in the most convenient position for receiving
the refuse.

The system which makes the cart which removes the refuse act as ashpit or receptacle
has been found to answer very well when the barrack master has been efficient, but it
has mot proved so successful where this has not been the case. It requircs more
systematic attention than the old plan, and hence the latter has been preferred where the
miuisite attention has not been given to the former. . : L

n very small barracks one or more iron or wooden boxes, which can be lifted and
emptied into a cart for removal when they are full, will in practice be found sufficient for
health and cleanliness.

We have recommended a somewhat similar arrangement for removing the manure from
cavalry stables in towns or close localities. At present the contractor takes the manure
away at his own convenience or when he is called upon to do so. This is an error
which ought to be rectifiecd by arrangements being made for the daily carting away of
all stable manure from barracks so situated.

In barracks in open situations away from towns we have not considered it requisite to
exact the same speedy removal of refuse. But in almost all cases both ashpits and
manure pits are too close to the buildings; we have, therefore, fixed 150 yards as the
distance from men's rooms at which these receptacles should be placed in such barracks.

To enable ashpits and manure heaps to be placed at this distance, it is requisite to

ide boxes or barrows for collecting and removing the refuse and manure from the

ks or stables to the receptacles. It is also necessary to adopt an improved method

of forming the receptacles. At present the almost universal practice is to dig the pits
below the surface level, whereby foul water accumulates in them and creates nuisance.
Another great ohjection to these pits is that they are rarely cleared out. The upper
layers of refuse are indeed removed, but the lower portion is left to become putrid, and
Eﬂ off noxious gases for an indefinite period. The proper mode of construction is to raise

e bottom of the receptacle above the level of the ground, to flag it, or to pave it with
:?um setts or other close-fitting pavement, and to drainit. On the mere point of saving

labour this alteration would be an advantage, for at present the refuse is thrown
down into a hole, out of which it has to be again lifted before it can be removed.

In barracks where the position of ashpits or manure heaps has been such as to cnable
them to be used, we have advised their being filled up above the level, and paved and
drained in the same manner.

Limewasling of Barrack Rooms.—We have in the preceding part of our Report,
pointed out the very defective state of the present regulations in regard to the lime-
washing ef barrack rooms, and the great importance of this matter to the health of the

tro%}mn occupation.

e are glad to know that according to the new medical regulations, the interior of all
barracks must be limewashed at least once in six months. This regulation has rendered
any interference on our part in the way of recommending unnecessary. But we beg
strongly to express our concurrence in the propriety of the regulation, and to recommend
that it be rigidly enforced. If it be carried out properly, we have no doubt that the
air in barrack rooms will be purified, and the health of the inmates improved.

Sanding of Barrack Floors.—Although sand had for some time ceased to be used for
cleaning floors in the barracks of the Line, we found it it is still used in the Guards’
barracks. Four tons a week of it were so employed in the Wellington Barracks alone.
Sand should never be used for cleansing barrack floors. It cleanses them only in semblance,
and in doing so it loads the air with irritating dust injurious to health. It is a well-
known fact, that all trades in which the men are exposed to inhaling silicious dust,
such as masons, potters, &c., show a very high rate of mortality from pulmonary disease.
As this class of diseases is very common among soldiers, we deemed it to be our duty
to advise that the use of sand should be discontinued, and we believe the practice has
been since given up. We have seen the dmI.NtT from it filling barrack rooms and staircases,

F
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and of course it is breathed by the men. Without attaching undue importance to this
mattcr, we are of opinion, that on the score of cleanliness, no less than of health, the
practice ought never to be resumed. Closely connected with this source of impurity in
the air of barrack rooms, 15—

Pipeclaying.—This is carried to a great extent in the Guards' barracks, in conse-
quence of the men using a white undress jacket cleaned with pipeclay, and the result is,
that not only does pipeclay-dust make its way into the general atmosphere of the
barrack, but the men are compelled to breathe a dense white atmosphere all the time
they are employed in cleaning their jackets. It is in reality a species of * dangerous.
trade " while it lasts. For reasons given in regard to sand, we have also advised this
process to be restricted only to the accoutrements, for which it is absolutely necessary,.
and a coloured jacket not requiring pipeclaying to be introduced for use. This recom-
mendation has not been adopted.

8, —ITuprrovements iN ApLotioN Rooms axp Barus.

Notwithstanding the recent origin of ablution rooms, there has been considerable
progress made in rendering them suitable for their ohject.

In a few instances, where they have been placed in objectionable situations, we have
advized their removal and re-eonstruetion elsewhere.  In cases where there have been no
ablution rooms, we bave advised their being immediately provided in the best practicable
manner. It is not by any means difficult to realize the advantage of shelter to the men
while leaving their rooms to wash without incurring the risk of disease from damp and
cold. All that is necessary is to improve the ablution arrangements, and to cut off the
ablution room from the barrack by a separate and distinet ventilation, so that while there
is a covered communication between them, damp air from the ablution room may be pre-
vented from entering the barrack room. “The structure of existing barracks renders it
impossible to provide an ablution room for every barrack room. In new barracks this can
be done, and it should be done, if the soldier is to be encouraged to adopt strict habits of
personal cleanliness.

The present means of ablution, namely the slate table, with water taps over it, and
moveable basins, is tolerably efficient in practice, provided suitable ledges or beads are
supplied to the tables to prevent the water dashing over the front of the table on the men
while washing. Where beads have been wanting, we have recommended their immediate
adoption.

There is, however, an ohvious objection to the present ablution table, from the large
extent of wet surface it exposes. In every ablution room we have seen, the floor has
been saturated with wet, for the ablution water generally flows over the us flagging
to the drain; and from the nature of the arrangement, water has to be freely used for
washing down the tables and floors every day. This defect has rendered it necessary to
use wooden gratings laid on the flags for the men to stand on while washing,.

In many instances, where these gratings have not been provided, we have recom-
mended their introduction at once.

One advantage of the moveable basins is, that they can be used for washing feet, and
the use of sepurate utensils is thus avoided ; but to enable this to be done, forms for the
men to sit on are absolutely necessary, and yet in very few ablution rooms have forms
been provided.

Ablution rooms are ofteri deficient in pegs for hanging the men's coats on while
washing, and hence they frequentiy expose themselves to risk of colds by leaving them
in their rooms.

In all cases where we have found these conveniences deficient, we have recommended
gratings the length of the tables, forms along the walls, and one peg for each basin to be
provided. As we have found the supply of basins generally too small for the strength,
we have recommended as a regulation for all ablution rooms the adoption of 10 basins
for every 100 men.

The present form of ablution room certainly admits of improvement, although if all
ﬂ}tc;‘-t li'[_ﬂnms were as good as certain marked examples, there would be little to com-
plain of.

The only question is, whether, as the other parts of barracks are improved, ablution
rooms could not be still further improved, so that the amount of wet, damp, and waste
of water might be reduced to a minimum. This is of more importance than is apparent
at first sight. The ]prc-scnt form of ablution room has to be used by a large number of
men ; it is consequently soaked with water, and cannot be safely placed within the building
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Pegs should be provided in the proportion of one to each basin; wooden gratings
should be furnished the wheole length of the ablution benches for the men to atangrun R
few forms or seats, fixed along the wall, should also be provided.
With regard to the existing ablution buildings, we have recommended, for removin
defects in light and ventilation, that 14 superficinl feet of window space or skylight should
be provided for every 100 cubic fect of contents; that abundant ventilation by louvres,
perforated panes, or otherwise, should be provided, and that the rooms should be
frequently limewashed to give them a light cheerful appearance ; this in itself is conducive
to cleanliness.

Bathing Accommodation.—We have advised that baths should be furnished to all
barracks in the proportion of 1 bath per 100 men; each bath to be placed in a separate
berth, about 6 feet 6 inches by 5 feet 6 inches, with side partitions 7 feet high, the front
being protected by a wooden screen and door, to within 15 inches of the ground ; also a
seal, pegs, and a grating to stand on.

In barracks cold water only should be laid on to baths; where, however, the baths
are very distant from any means of obtaining warm water, it may be convenient to provide
a boiler near to the baths, so as to give the men the opportunity of washing in warm
water if they choose to provide the necessary fuel ; but no allowance of fuel should be
made to such a boiler.

Recruiting barracks are an exception to this rule, and for reasons of cleanliness such
barracks should be provided with a hot water bath.

The baths should be of a material easily. kept clean and very durable. In the
Wellington Barracks some very good baths of fire clay, glazed inside, have been put up,
but they are rather expensive (71.) T_hcy are, however, perhaps the best a.dnpted for
hospital use, or where hot water baths are required, on account of their low mnduuting
power for heat. The accompanying sketch, Iig. 52, shows a plain slate bath which has
been put up at Dublin, the cost of which, complete, with %—incliz) round iron bolts, braces,
plug, and washer, is about 4/,

Fig. 52,

PLAN OF BATH.
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. The slates are grooved and tongued together, and jointed with slate cement. There
is a better but more expensive mode of jointing, viz., by dovetailing the tongue thus,

Fig. 3.

and running the joints with hot lead.

Enamelled slate baths look better, but are more cxpensive. Lnamelled iron baths
are less expensive, but the enamel has been found in some cases to chip off or blister
after a short time, in which case the rust becomes objectionable. An economical form of
plain iran bath painted inside is made by Macfarlane of Glasgow, with a ball cock so
arranged as to prevent waste of water ; but the paint requires frequent renewal on account
of the iron becoming rusted,

In laying the floors in bath rooms it is advisable to sink the baths about three inches

below the general level, so as to form what plumbers technically call a safe, and further
to slope the whole of the floor towards the sate to facilitate its drying.
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A very good form of bath built of brick, lined inside with smooth gray cement, and
sunk entirely below the level of the ground has been introduced recently into the cimp
at Colchester. It is cheaper than any of the others, and will apparently be durable.

It is very desirable that all barracks, containing 1,000 men and upwards, should, in
addition to these baths, have a hrﬁcr bath, eight feet long, six feet wide, and four feet
deep ; or instead of this, in barracks far from the sea, where the arrangements admit of
it, a swimming bath would be preferable, so that swimming might become a recognized
exercise for the troops.

We have already stated our reasons why sea baths cannot supersede fresh warer baths
for cleansing the skin.

Drrinking Fumjains.—ﬁﬁﬂing' Castle is the only barrack where we have found
drinking fountains in use, and they are stated to be a great advantage. This we can
well believe from our experience of the time usually consumed by us in procuring a
specimen of barrack water for examination. TFacilities for obtaining water for drinking
are certainly not among those hitherto provided for in barracks, and yet there could be
nothing more simple. We have recommended generally that drinking fountains should
be placed in convenient situations out of doors. Those made of ecast-iron hy Messrs.
Macfarlane, of Glasgow, or any other similar form, will be found snitable. We have no
doubt that drinking fountains would ]u*l{) to keep men from the canteens, where alone,
at present, they have facilities for quenching thirst.

§.—Iurnovemests v DBarrack Coog-Houses.

In the preceding section of this Report we have described generally the defects in
barrack cook-houses as we found them on commencing our inquiry,

There were, as we have stated, a few exceptions or partial exceptions, but the rule was
as we have given it. ‘There was little or nothing to guide us in improving the cooking
arrangements, and we have therefore had to feel our way carefully before recommending
any improvements which might cost a large sum of money, and be found ill
adipr.e:l in practice for their intended purpose. f

fter carefully considering the question, and advising with the late M. Soyer and other
persons competent to form an opinion, we decided not to recommend the usual method
of roasting meat before a fire to be introduced for barracks. It consumes a large quanticy
of fuel unless very carefully attended to, it causes much loss of nutriment, and we found
that all the advantages to health likely to arise from change in cooking might be obtained
by ovens,
rThnm are various forms of ovens in use which roast meat as well as bake it, the dif-
ference being that an oven without ventilation bakes, while a ventilated oven roasts.

A boiler and oven would therefore answer all the purposes of variety of cooking, and
the only remaining question was to determine whether by any arrangement of these
essential elements an apparatus capable of cocking more conveniently and economieally
for a large barrack than boilers and ovens separately could not be found.

There was no apparatus existing which fulfilled these conditions, but as soon as it was
known that such an apparatus was wanted, a number of proposals were made by different
manufacturers all apparently more or less suited to the object.

We could not, of course, recommend the universal adoption of any or of all of these
contrivances. Such a proceeding would only have amoumted to a large and costl
experiment that might have failed. Besides which, durability in an apparatus, a 5mnﬁ
expenditure for repairs, and facility in use, were all essential conditions in the question
of economy which could be ascertained only after long experience.

The barrack cooking must, nevertheless, be improved , it could not remain for years
as it was until these points were decided. We did know that the ordinary barrack
boilers would boil, and that there were ovens that would roast, and, as all things wear
out in time, we could at least make usze of the means at our disposal, and leave the
question of the best general form for a barrack kitchen to be settled by experience.

We have not, then, recommended any one of the apparatus on trial for universal
adoption. Experience with them has shown defects not suspected before.  Alterations
and improvements have had to be made, and we have no doubt that the result will be
that an efficient and economical barrack kitchen will in the end be obtained.

In the meantime we shall state what progress has been made in improving existing
apparatus, and in providing a uniform system of cooking for all barracks.

Improvement of Common Barrack Boilers.—As already stated, the ordinary barrack
kitehen we found in use consists of half-company boilers, set in brickwork, with a cast-
iron grate, door frame, and ash-pit to eachl“l}mler.

3
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The fire is usually placed directly in the middle, below the boiler, in the worst
position for cooking, and as there are no sufficient means for regulating the combustion
of the fuel, there is great waste of heat which passes up the chimney. From the posi-
tion of the fire, there is continual risk of burning the contents of the boiler, a result which
inevitably takes place, unless constant watchfulness is exercised by the cook.

The brickwork setting is apt to get out of order, and to admit air at the joints; and
this occurrence likewise interferes with the action of the fire, and the cconomy of fuel.

The only cooking operations which can be performed by these boilers, are boiling as
in making soup ; and stewing, which is a slower process, and requires less heat. n%ut
ncither of these operations is performed in a satisfactory manner, partly on account of
the structure of the furnace, and the want of an cfficient means o regulating the heat,
and partly on account of the ignorance of the men employed to cock.

The common barrack cooking range has nevertheless the great advantage of ]umnﬁ a
separate fire for each boiler, an advantage whieh, if properly used, enables the heat to be
regulated, provided the boiler setting be good. We began, therefore, by improving the
furnaces of these boilers, so as to economize fuel and to apply the heat better for mo%ung

Fig. 54 shows the details of the improved setting OI{EP an ordinary barrack boiler as
finally adopted by us. The size of the fire is very much diminished, and the flue is
carried by means of a fire-clay division round the boiler to the chimney. The ash-pit is
closed by a door, and the furnace and ash-pit doors are provided with registers to
the supply of air to the fire. Air is also admitted to the immediate products ﬁ com-
bustion as they rise from the fire, to prevent the formation of smoke. These boilers are
very economical of fuel, and the heat can be regulated to any required degree. It is
intended that the fire-brick settings of these boilers should be east in fire.clay lumps, to
diminish labour, to prevent mistakes by inexperienced workmen, and to insure greater
durability than can be obtained by the use of fire-bricks.

Fig, it —Detains showing the Setting of a 25 Gallon Boiler,

Bection on the line & D.—* thaws (he fire-brick,

39

Pln of Flue on the line A B.
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C is a damper to be used when only one boiler is required.

In new boilers, instead of the plate fire lump should be used, by which the heating
surface is very much increased, and the consumption of coal proportionately diminished.

It is absolutely necessary in these improved furnaces that the furnace door should fit
close and be provided with a register to regulate the admission of air.

The ashpit should be closed with a door well fitted to its frame, and provided with
a register for regulating the quantity of air admitted to the fire through Hw grate ; the
flue leading into the chimney should be furnished with a damper. v means of this
damper and register, the combustion of fuel can be regulated at pleasure.

New boilers should be made of wrought iron, not exceeding ith of an inch in
thickness, or if steel |.th of an inch thick could be obtained, it would probably be better,
because the thinner the bottom of a beiler is, the more rapidly dl:ws the heat pass
through it, and the less is it injured by the action of the fire, and therefore the longer will
it last. Besides, wrought-iron boilers if burnt out can be repaired, but cast-iron boilers
if cracked, as is frequently the case, are spoiled. The form of the boiler should also be
improved by inclining the sides slightly from the bottom outwards, by which means the
heated particles of fluid are enabled to move upwards from the sides of the boiler, to
make way for other particles, more rapidly and with less friction than is the case with
boilers of the ordinary shape.

Covers for these boilers should be non-conducting, and therefore made double, of thin
sheets of tinned iron, with a vacuity of an inch or more between the sheets. They
should be adapted to confine the heat in the boiler; there should be no steam pipe
the hoiler, because the steam which passes through such pipes, carries off an enormous

uantity of heat, as well as the fiver and more rich and savoury particles of the food.

'he steam should pass off only when the cover is raised, and for removing it out of the
kitchen a funnel over the hoiler leading to a shaft will suffice, but there should be no
steam pipe. Whenever such an addition is necessary to keep the steam out of the
kitchen, 1t indicates bad cooking and waste of fuel.

These arrangements, if properly carried out, will enable the existing boilers in barrack
cook-houses to be used for boiling and stewing ; they will partially consume smoke, and
materially economize fuel.

Triple Boilers.—This arrangement consists of two regulation boilers for cooking, and
a centre boiler for steaming or preparing hot water, The fire is placed under the centre
boiler, which it heats directly, &mﬁhﬂﬁlﬂ'ﬂt is then made to pass under the side boilers,

which are set in Welsh lumps., The grate is smoke-consuming and generates a large
amount of heat. The whole arrangement is very clean and easy to use. It can perform
boiling, stewing, steaming yeaetables, and preparing hot water for 100 men at the cost of
5 oz. of coal per head per l}:},

Fig. 56 shows the construction of these triple boilers as they have been put up in the
Wellington barracks.

Fig. 5 —<Tmrie Boiens,—* ® show the fire lomp.
Thia Steamer can be made for one or two slides
35 DECEREATY,
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In baking or roasting meat in ovens the meat has hitherto been laid on the potatoes
in a tin. This renders the meat sodden and makes it cook unequally. We have therefore
recommended in all cases an iron tripod to support the meat at a short distance above
the potatoes.

When space admits of it, it is very desirable to provide a long table or dresser, placed
like a counter in a shop, to separate the cooks from the men who come for the dinners,
in order to prevent the confusion which very frequently prevails in cook-houses whilst
the dinners are being given out. In new cook-houses some such arrangement should

always be provided.

These simple alterations of and additions to the common barrack beiler in existin
cook-houses will enable the soldier to have every requisite variety in cooking. This
being the case, we have not, as already stated, considered it necessary for the present to
advise the general adoption of one uniform model of kitchen. Indeed, it would, in our
opinion, be premature to do so.

Attention has, however, been dirceted to the subject, and we have no doubt that as
the existing kitchens, with the alterations suggested by us, are used up, better cooking
apparatus than any yet devised will be forthcoming for their reconstruction. We next

ceed to state what has already been done towards arriving at a solution of this
important question.

Improved Barrack Kitchens—We have already described and given a plan and section
of Captain Grant's cooking apparatus (Fig. 21), as one of the methods intended for
improving barrack cooking, and economizing fuel, which we found in use when we
our work, and we next proceed to give a brief account of certain other forms of improved
barrack kitchens which have been proposed to us for adoption, and the results of trials

we have made with them.

Combined use of Gas and Coke.—An apparatus for cooking in every requisite variety
by boiling and stewing with coke in his patent stove, and by roasting, baking, frying, &ec.
with a gas oven and circles, was proposed by the late M. Soyer, and put up m the
Wellington Barracks. Its consumption of fuel was found to be equivalent to 1 1b. of coal

man per day, which we consider much too large an expenditure of fuel, and one which
could only be justified by the apparatus fulfilling certain conditions as to convenience not
otherwise to be attained. Such a cooking apparatus as that in the Wellington Barracks
would answer admirably for a hospital, where gas jets are of great advantage in the
routine of the kitchen service. It is by much the best and most economical arrange-
ment of the kind we have seen, but we cannot, with our present experience, recommend
it for barracks.

Benham's Cooking Apparatus.—The next form of apparatus is one designed by
Messrs. Benham, and which we recommended for trial at Woolwich, where it has been
in use since the beginning of May 1858,

It is a complete kitchen capable of performing every varicty in cooking, such as
boiling, stewing, steaming, baking, or roasting. Exclusive of the wooden benech for
steamers, it nﬂ:uﬁics a space of only 10 feet by 12 feet, and was intended to cook
f'-:llr 500 men with two small fires, one for the oven and boiler, and one for the hot
plate.

The boiler is self-acting and feeds itself. It contains 80 gallons of water, and is
worked under a syphon water pressure of a few inches only, so that accident with it is
impossible. It has also a whistle, which would instantly give notice of any deficien
in the water supply from obstruction of the supply pipe or otherwise, The steam 1s
conducted by a pipe to a row of tin vessels for stewing vegetables, puddings, &c., for
the men's dinners. Under the boiler is a brick oven ventilated for roasting meat, and
baking pies, bread, &c. The hot plate contains a number of openings fitted with sliding
covers; these openings are intended to receive the tins of the different messes for
stews, &c.

The whole apparatus is shown in Fig. 59. [t has an appearance of being more com-
plicated than it is in reality, but it was a first attempt, and it has been since much
simplified and improved by dispensing with the pipe B.
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The follﬂwi:‘g Table gives the consumption of fuel for all culinary purposes in the
various forms of barrack cooking apparatus at present in use :—

Tante of the Average Daily Consumption of Coal per Man, for Breakfast, Dinner, Tea, and for ot Water
for Household Use, in varions Forms of Cookixg Arearatos tried by Messre,. Warkexer and GUERRIER,
under the Direction of the Barrack axp Hoseiran TurmoveEmesT Codissios,

| Daily Amounts of Coal per Head consoreed when cooking for

CoOKTSE ATFARATUS, I i'"_ Loy .
100 to | 300 to | B0 to | 400 to | 50O to |
ot l““"“"m:m.,mmmnmsuumn.mom hm;‘m
| 1
| oz 0% 0. 0. i | 0F, or. oz,
014 regulation beiler - - - -| 82 18 —_ —- — | — — —
Captain Grant's stove for boiling enly - -| 82 a2 20 16 13 | 12} | — -
Coptain Grant's boilers and ovens = - | 40 | 40 aTL| 18 16 it 12 10
Flavell’s kitcheners, boilers aml ovens - - 24 1 1% 12 12 12 —_ —_ —
Hoyer's boilers - - . - - 10F| = — — — — =
Radley's apparstus, lron ovens, steamers, and !. | [

hot plate - - - - - 12 i2 12 B | 8 (i == | —
Benham's apparatus, brick oven, boilers, amd | !

SlERImers - - 8 2 - 19 16 151 12 12 | 8} R A
Captain Lempriere’s boilers and oven® = wl] — - - 14% 12k — —_— —_—
Sadlier’s ovens - - - - - | 16 4 — = — e~ e =
Brick ovens at Chatham . = - 24 12 G 4 4 4 3% 2

e Aldershot permanent barracks - 24 12 - — — = e L
Giaa ovens - - - - - 36 20 10 | — - - - -
Gas boilers - - - - - G4 G4 6 | — el — —
Old regulation boiler, set double, with Welsh | |

lumps and improved furnace, proposed by the | [

Commission - - - - -1 1 6t | — — - | - = —
Flange boiler sct doulle,  ditto ditto - | 16 8| — — = —_ —_
Triple boiler with single fornace, set in Welsh | |

lumpsa, ditte ditto - - - 8 5| — -— - = = —
Improved iron ovens, propesed by the Commission | 12 i 22 — —_ = — b

5 e et with fire-clay tiles | — —_| = — | —_ 2| = —

— s —aa.

* This is an iron range, with the oven below and {be beilers above. We have had an D[lljlml'l:hﬂil‘rj‘ of trying
this apparatns only very recently, and we are not in a position to do anything fuorther than m-uvl;r to state
the amotint of fuel consumed by it.

t These boilers, although eapable of cooking for 100 men, are used for 50, and consequently consume an
unnecessarily large quantity of conl. By contracting the fire-place in these improved boilers the consumption
of fuel has Been sinee reduced to 4 oz, per man per day for all purposes.

This Table affords results of great interest and importance as regards economy of
fuel ; it shows :—

1. Thatof all methods of boiling that by gas is by far the most expensive, and justifies
a recommendation that it be forthwith discontinued.

2, That the common barrack beiler and furnace consume an extravagant amount of
fuel, without admitting of any variety in the cooking.

3. That by simply re-setting the common barrack beiler double, and improving the
furnace, from two-thirds to three-fourths of the whole fuel consumed for boiling and
stewing can be saved.

5. ".Flmt. by improved ovens the men's rations may be baked or roasted for 500 men
at about an ounce of coal per man.

6. That by resetting the ordinary barrack beiler, and erecting an improved oven, the
men's rations may be half of them boiled or stewed, and half roasted or baked, at less
than a fifth part of the consumption of fuel required at present for boiling alone with the
old regulation boiler, and by improving the regulation boiler a still further saving
may be effected. Notwithstanding this great saving in fuel, we are of opinion that
the limit to which economy may be carried has not yet been arrived at. ]
amount of saving in Benham's apparatus, as will be seen by the Table, is effected onl
where the number for which it is used exceeds the whole number of 500 men for whic{
it was designed. This defect is common to all large cooking arrangements. When
barracks fitted up with this apparatus happened to be partially occupied, the saving would
be found to diminish in proportion to the smallness of the number of men.

Keeping this fact in view, and considering the variable occupation of barracks, it is
obvious that any cooking apparatus constructed to economise fuel should be capable of
being used with equal econoiny for any number of men the barrack is likely to accom-
modate. For alqu'ucks with a fixed strength such a cooking apparatus as Benham’s
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is evident, thercfore, that the next step to be taken is to provide for the practical
instruction in cocking of a certain number of men in each regiment, who could teach
others, and so keep up a sufficient amount of practical knowledge to meet any emergency
of field or other service.

We would strongly recommend that this be done forthwith.®

As already indicated, we have, in carrying out our instructions, recommended the
addition of roasting ovens to be made to all barrack kitchens, and we have circulated
information as to the best manner of constructing these ovens, and also of resetting the
ordinary barrack boiler to save fuel.

As soon as we feel justified in recommending a uniform plan of kitchen for adoption
in all barracks, we shall lay it before the Secretary of State for War. There is, however,
no immediate necessity for this, becanse every practical result aimed at can be obtained
by the reset barrack boilers and the improved ovens we have described above. But it
would be well in any new barracks, or in replacing worn out barrack cooking apparatus,
to adopt the best general plan which may present itselt’ as embodying the conditions of
easy, good, and economical cooking for any number of men the barrack is likely to
contain. .

Improvements in Cook-howses—With regard to the cook-houses themselves, wherever
they have been placed within barrack ranges, and under soldiers’ rooms, we have advised
their being removed to separate buildings. When placed under men’s rooms, they over-
heat them, and diffuse damp over the buildings. As a temporary expedient, in such cases,
we have advised shafts, giving an area of at ﬁ-sast 18 square inches for each boiler or oven,
to be carried up from the ceilings of these kitchens to above the roof of the barrack range,
and inlets, near the ceiling, with diffusers or perforated gluss panes or louvres to be placed
in the windows, =0 as to allow a current of fresh air to pass through the kitchen.

When the cook-houses are in buildings separate from the barrack rooms, and where
the light and ventilation have been deficient, we have advised that window space, in the
proportion of one and a half superficial feet for every 100 cubic feet of contents, should
be provided ; one-third of it to be supplied by skylights, or glass slates in the roof.

’Flm ventilation we have recommended for detached cook-houses is by louvres in the roof,
giving an area of at least one square foot for each boiler or oven.

10.—Tmrnovevests v Barrack W aAsH-iouseEs,

We have already stated that there are several examples of complete and excellent
laundries attached to barracks where there are married soldiers’ quarters.  All of these are
not equally good, but two or three of them, —as, for instance, the laundrics at Brompton
and at one or two of the Dublin barracks,—contain every convenience for preparing
linen and for preserving the health of the washers. But these are laundries where wash-
ing must be done on a regular system, and for which the whole fuel consumed must be
found by Government, an arrangement obviously at variance with the present one, which
leaves the soldier to pay for his washing, and to select any woman he thinks fit for his
washerwoman.

The wash-houses with which we have had to deal are of a character totally different
from these laundries, with which indeed they have generally nothing in common, exeept
their object. They are deficient in nearly every convenience except hoilers, and they
nearly all require more or less improvement to enable them to fulfil their intention
even imgcrl"ectl_v,r. They will doubtless be eventually replaced by buildings and fittings
better adapted for their purpose, but in the meantime we have endeavoured to improve
them as far as practicable.

improvements which we have advised in women's wash-houses refer—

1. To their position as regards barrack rooms.

2. "T'o their means of lighting and ventilation.

3. Their internal fittings.
4. Suitable provision 1%: drying linen in wet or damp weather.

l. In those cases in which wajbhuuses have been placed within barrack ranges and
under barrack rooms, we have recommended their removal to separate buildings.

There are sufficient sources of foul air and dampness in barrack ranges, without adding
to them by the presence either of wash-houses or cook-houses. Buildings intended for
barrack rooms should be devoted to that purpose alone.

* While this report has been passing througl the pross, the Minister at War has sanctioned the establish-
ment at Aldershott of a school for the practical instruction of regimental and hospital cooks, a measurs which
we have no doubt will be productive of great benefits to the serviee.  Men from oll the regiments eontinually
paszing through the camp will be tanght to cook, not only in ordinary barrack kitchens, but also in the field,
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bars of each horse, when of galvanized iron, are fitted into a galvanized iron plate faced
with wood, the handle being strongly serewed through. -

Fig. 62 shows a plan and section of the apparatus.

Fig. 62.

SCETION AT €. o,

There is an arched recess over the fire-place where irons can be heated.

The horizontal iron flue terminates in a vertical brick flue which, to ensure an efficient
draught, should be nearly twice as high as the horizontal flue is long,

When the horses are pushed home their fronts should fit tight, so as to form the fourth
side of the drying room facing the wash-house.

The essential conditions to be fulfilled in every drying closet, and the realization
of which constitutes the chief practical difficulty, are,—

1. !Tﬂ provide a rapid current of highly heated dry air passing up through the floor of
the closet. '

2. To provide a sufficiently free outlet for this air above, after it has become moist by
passing over the linen hung on the horses, without waste of hot air. .

3. So to apportion the inlets, outlets, and extent of heating surface that the current
may neither Le too strong nor too weak. If the former, the air will not be sufficiently
heated ; if the latter, the air round the wet linen will be kept charged with moisture, and
the drying will be delayed.

One fire should suffice for heating the smoothing irons and for supplying hot air to the
closet, and the floor of the closet should be sufficiently raised to nmfl.l:lc the flue from the
fire to be carried under it to the chimney. The fire is enclosed in a stove, one side of
which is exposed within the closet.  The stove is entirely of iron, and the side within the
closet should have three or four flanges about three inches broad cast in it to inerease the
heating surface. "The top of the stove outside the closet should be flat or inelined, and
should be capable of holding at least two irons for every horse, either in one or two rows.

The grate should be about one foot long, terminated by a fire-brick bridge perforated with
hu];l:, as already deseribed, to admit fresh air to the flame, to assist in the prevention of
smoke.

The flue is best made of iron, passing horizontally from the stove, under the floor of
the closet, the whole length of the horses, and back to a chimney, which latter, as already
stated, thould be nearly twice the height of the horizontal flue. Arrangements for
sweeping the flues should be made as conveniently as possible, and from the outside.
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cubic space, namely, 600 cubic feet per man i barracks, 1,200 cubic feet perman in
hospitals in temperate climates, and 1,500 cubie feet in hospitals in tropical climates, he
directed that,—

“ In future, therefore, whenever from but partial occupation of a barrack or hospital
it be possible by spreading the men more generally throughout the barracks to allot to
each man a greater cubical space than is now afforded, such extension is to be P-ermit,ted
to the extent necessary to afford the cubical space as above laid down.”

This circular, no doubt, is an improvement on past practice, and if rigidly followed
would enable in many cases a larger amount of space to be given than at present.

Jt could be applied easily during summer and in temperate weather, but in winter it
wounld hardly be applicable, becaunse every inmate removed from a barrack room
takes his coal ration with him, and hence without more fuel or improved methods of
warming, such as we have recommended, more cubic space would necessarily imply
colder rooms. :

Another methed of giving cffect to the recommendation of the Royal Commission
has been proposed, which, if carried out, would defeat the very objeet which the Com-
mission had in view. It has been proposed to calculate the space per man not on the
beds in the room, but on the chance occupation. :

That is, suppose a room stands on the construction as a 10-men room, and that two
men are, on an average, out of it on duty, the proposal is to give 600 cubic feet
man to the remaining 8 men, if the room will afford it. It henee would follow that
8 ﬁgl’ would give 480 cubic feet per man for 10 men as the regulation accommodation.
Now, it so happens, that this 480 cubic feet for 10 men, raised to 600 for 8 men, by 2
men being on duty, is the identical method of apportioning space hitherto in use, which
has been one cause of the sickness and mortality of the army, and which the Royal
Commission wished to put an end to. We object to this proceeding in the most deci
manner. The number of men painted on the door ought to indicate the number of beds
in the room, at 600 cubic feet each, otherwise the overcrowding will continue as at present.

The only temporary remedy for uver::mwding which ean meet the rec!uirements of the
case 15 p]'m‘itling huts or tents, and the mﬂy permanent remedy is providing more barrack
accommodation.

Next in importance to reduction of overcrowding and improved ventilation we ranked
improved drainage, improved Wﬂki“li" and washing arrangements, baths, &c. But large
works of construction, such as barrack extension, involving great outlay, a cost dependent
on loeal circumstances, which cannot hastily be ascertained, and much time m their
execution, we have not included in our estimates, for obvious reasons.

The grants of money for sanitary improvements were apportioned by the Seeretary
of State on these principles, and the works were proceeded with in the order and manner
recommended by us. ‘

We have tabulated a summary of particulars in Table E., which shows the present
financial position of the sanitary works in each barrack examined by us, under the
following heads :— '

Ist. Sanitary works recommended for each barrack.

ond. Estimates prepared for the entire works in each branch.

3rd. The items and amounts sanctioned by the Secretary of State.

4th. The items and amounts postponed.

In order to bring the whole subject under one view, we have given an abstract of
the results of Table E., in the three following Tables, showing separately :— '

I. The additional amount of barrack accommodation required to give 600 cubic feet
per man in the 162 barracks we have inspected.

2. The state of the ventilation in the same barracks, with the extent of improvement
required.

?5. The state of the barrack water supply, drainage, latrines and urinals, paving and
cleansing, means of cleanliness, means of cooking, &e.

l.—Avmriovan Banesck AccoumopaTiox required te give 600 Cubie Fect por Man,

| e
Number of Tutal peesent ! Total arailable Humber of Men fir whom
Piarrack Tooms inclnded Ttegulntion Number Aceommodzetion ot 800 cuble | sddivomal Barrack Accommodation
in Talile B. ' of Men. | fieet per man. is required,
- x - —_— ——— = | -
5,330 | 75,801 | 53,406 21,995

il m e — _..|
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PART IL

SECTION L
THE SANITARY CONDITION OF HOSPITALS.

As already stated, the number of hospitals we have examined with reference to their
sunitary condition, amounts to 114.  Of these 55 belong to barracks in England, 16 arve
attached to barracks in Scotland, and the remaining 43 belong to Irish barracks.

In deseribing their condition we shall follow the same general arrangement of sabjects
ndolptcd in the prccedin%' part of this Report. .

The points in regard to which we made special examination and inquiry were the
following :—

1. Position, neighbourhood, and construction of hospitals.

2. Amount of cubic space allowed per bed.

. State of the ventilation and warming,

State of the drainage, water-supply, water-closets, privies, and cleansing.

Ablution and bath aceommodation.

Hospital kitchens,

[ospital washhouses.

. Accommodation for medical officers, hospital serjeants, orderlies, stores, &e.

. Accommodation for sick wives and children of married non-commissioned officers
and soldiers.

We proceed to give the result of our inquiry under cach of these heads.

LEuSGM s

1. Posttion axp Neicuepovnnoob or Hospirais.

As a matter of necessity the position of a hospital is mainly determined by that of the
barrack to which it belongs. Both are situated contiguous to each other, and both
are, with few exceptions, within the same enclosure. Whatever, therefore, has been
stated in the preceding part of this Report, and in the last column of table C, regarding
the position and ncighbourhood of barracks applies to hospitals, exeept to such cases
as the General Hospital, Queenstown, or the Military General Hospital, Dublin, where
the hospital buildings are detached and separated by a considerable distance from the
barracks whence they receive their sick. Such instances, however, are comparatively
few in number, and they are not barrack hospitals in the proper sense of the term.

There is one general remark which it is necessary to make on the subject of hospital
sites as comparéd with barrack sites, and it is this:—A site in every way suited i
hospital would answer for a barrack so lar as regards health; but it does not follow that
a site suitable for a barrack would be fit for a hospital. Sick men are much more
susceptible to the mfluence of impure air and of unfavourable locality than healthy men ;
and their recovery might be retarded or prevented altogether by conditions which would
be comparatively harmless to men in health. This point requires to be kept in mind
in considering the remarks we have made on barrack sites, otherwise it might be inferred
that we have a more favourable apinion of hospital sites belonging to these barracks than
we really have.

There are, however, not a few hospital sites possessing considerable natural advantages
for health. The two Irish general hospitals already mentioned are among the number.
As a rule, to which there are exceptions, country barrack hospitals occupy tolerably
healthy positions. Some are on cousiderable elevations, freely exposed to wind. Some
overhang the sea; others are placed in a healthy open country or suburb.

As exceptional examples of unfavourable sites in open situations we may mention
Tilbury Fort hospital, which is surrounded by warsh land ; Stoke Deven General
Hospital, built close to a foul muddy ereek, without any apparent necessity having
existed for deing so; Shorneliff hospital which has been erected against the steep slope
of a hill, with the lines of wards placed across the natural fall of the drainage, and
exposing the whole building to the effeets of damp, as well as to rapid destruction by
fire, should it unfortunately occur in any of the lower buildings. The hospital belonging
to Piershill barracks, Eur]inirurgh, is close to a large expanse of land irvigated by town
sewage, but exposed at the same time to the full influence of the sea breeze. The
hospital of the Guards recruiting barrack at Croydon is in a low damp situation, and
was till recently exposed to nuisance from a sewage manure manufactory, pig-sties, &c.,
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the neighbourbood outside, is much too small.  This last defect is a very general and
prominent one n military hospitals, and is scarcely mmglensated for by the best
possible construction of the hospital itself. The hnspitul at Templemore stands in an
angle formed by a high boundary wall, and iminediately outside the wall is a dense
lofty screen of trees which cannot be removed, becanse they are on private property.
These trees interfere injuriously with the ventilation of the hospital, and we were -
formed by the medical officer im charge that the dam‘} stngumt condition of the air
produced by them delayed the recovery of the sick. “The defect in these and many
similar instances is not in the sclection of the ]lmsit‘mns so much as in not nizing
the necessity of isolating a hospital from all walls, buildings, &e. to a sufficient distance
for every purpose of light and ventilation. In securing these important objects ﬂlzlmce for
exercise is nlpsn obtained. In barracks where the only alternatives for the slightest
ailments are duty, or the hospital, the want of sufficient exercising ground becomes in
many cases a matter of serious importance, and often leads to more severe disease than
that for which the patient was admitted.

It is not unusual te find a site, otherwise good, deteriorated from want of appreciation
of what is necessary to the healthiness of a hospital. '

We found for instance at Belfast an open sewer partly arched over and the works
left unfinished within a few yards of the hospital front, while a little further off was a
pond of stagnant sewage in the barrack-master’s gurden. At Parsonstown barrack,
Fig. 14, the site of the hospital, though a tolerably good one, is subject to nuisance
from three easily removable causes, all of which have been drowgzht to the hospital.

Immediately behind the building we found an open ditch filled with sewage used for
irrigating a meadow about 70 yards off.  Under the hospital windows in front is the
drying ground of the barracks, where the wet linen is hung out on cords to dry, and, as
will be seen from the plan, half of the barrack privies are in a building in front of the
hospital. When the wind blows on one side of the hospital, nuisance from the open
ditch pervades the wards, and when from the oppesite quarter, nuisance from the
privies is much complained of. A tolerably good position is thus converted into a bad
one by nuisances which ought never to have been permitted to exist.

The hospital at Kilkenny is in a tolerably good lgart of the barrack enclosure, but
so far as concerns the sick, the site has been rendered a very bad one, in the following
manner : The magazine is placed close to the hospital, and the sick are liable to con-
stant disturbance by the pacing of sentries, and ther half howrly calls, especially during
night, when quietness for sick men is most necessary. Immediately behind the
magazine, and much too close to the hospital, are the barrack privies, and on the
opposite side of the hospital is the wash-house where the barrack washing is done, neither
of which buildings ought to have been placed there at all. More recently a ball court
has been provided for the barrack, a most landable and necessary adjunct to all barracks,
but in this case the court has been placed against the end wall of the hospital, so that
the noise proceeding from the game is heard in all the wards on that side.

Another illustration may taken from Portobello barrack hospitals at Dublin.
There are two hospitals under on eroof with regulation space for 72 beds. Immediately
in front of them and under the ward windows are the infirmary stables for sick artillery
and cavalry horses belonging to a strength of 928 nom-commissioned officers and men.
Close to the stables was a large open dung pit, and in front of them an extensive
forage yard covered with litter and decomposing matter. .

Although it was the depth of winter when we examined these hospitals, the smell
from the infirmary stables and dung pit, and from the large foul surface of the forage
yard pervaded all the wards. A tolerably open and good site was thus converted into a
very bad one by local nuisances, which ought never to have been permitted to exist
near a hospital. ' _

The hospital at Aberdeen, although exposed to the sea breeze on one side, has on the
other side, close to the wards, a neichbourhood of low filthy houses, in front of which,
and directly under the hospital wall, there were huure of manure and filth, apparently
collected by the people and aceumulated there for sale.  This nuisance, which no doubt
could be dealt with summarily, affected the purity of the whole neighbouring atmosphere.

These and similar avoidable canses of unhealthiness would never have happened had
there been sufficiently intelligent consideration given to points regarding site and vicinity,
attention to which is absolutely neceszary for the efficiency of all hospitals, Defects such
as we have pointed out have in many cases arisen since the hospital was built, and
indicate the necessity of taking precautions beforehand, which is our reason for referring
to them so prominently. If it 1s a bad thing to have barrack rooms pervaded by the
efiluvia of privies and stagnant ditches and by the presence of wash-houses and stable
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ueh pussare with the staircase in the middle and small rooms opening right and left
;l::: nFit,Pﬂ:d ?fiajust as little adapted for the successful treatment of a number of sick
men, as an ordinary village house would be. :

In depot barracks, or in barracks large enough for more corps than one, it is usual to
join on to the end of the hospital house another house of simular or smaller dimensions
with everything in -:h:}ﬂimte, passage, staircase, surgery, kitchen, stores, serjeants’ room,
&e.  When the barrack requirements have overgrown the hospital accommodation, the
want has been usually mlp[ﬂ'led by adding additional wards at the end without any sepa-
rate entrance, so that these additional wards have to be reached by passing through other
wards. In one such instance, at the hospital at Kilkenny, there arc three wards en suite,
the inmermost ward being that devoted to sick prisoners over whom a soldier on guard
is placed, and the sick in the other two wards bave to be disturbed at every change of
guard by the men passing and repassing by day and night! With such an arrangement
the sick would be more comfortable and less exposed to the risk of being suddenly
startled and awakened out of sleep almost anywhere than in hospital.

It is evident that this single house plan admits of only one ward in the length of the
building being placed on each side of the staircase ; but sometimes there are two wards
in the m_-pl.h, in which case the wards are back to back, with windows only on one side,
an arrangement inadmissible in hospitals on account of the obstruction which it offers to
thorough ventilation.

There is another class of hospitals in which a larger amount of accommodation than
could be gh’ell in the plan we have discussed, is obtained by ]l}I:u;:ing a number of wards
or offices i the length way of the building. But to enable this to be done it is neees-
sary to connect the entrance passage and staircase with all the wards by means of a
corridor. As an illustration of this class of hospitals, we have selected a recent one at
Ashton (Fig. 64), in which, as will be scen, there are four wards in the length of the
building, connected by means of a eorridor covering one end of two of the wards. B
this arrangement the ventilation of all the wards on each floor is.connected, so that with-
out great care in managing the doors, windows, fires, and other means of renewing the
air, the sick in any one ward may be compelled to breathe the foul air of the others.

Fig. 64.—Asnron Hosrrrar.

Upper floor.

A less favourable example of the arrangement is afforded by Preston barrack hospital,
Fig. 65, in which it will be observed that there arc no less than six wands, the ventilation
of which is connected by a short inner passage. Morcover, the projecting p&ssuﬁe behind,
communicated with the waterclosets without any intervening doeor to prevent the effluvia
entering the passage.

It will be observed that five out of the six wards have two windows only on one side
and the other ward has only one window. Adjoining, and in the same line with this
hospital, is another smaller hospital for cavalry, presenting the same defects in plan.
When we examined this hospital the wards were close, gloomy and unventilated, and
about the last places where a medical officer would desire to treat sick men.

Fig, 65.—PRrestox BARRACKS. ISPANTRY II0SPITAL.

Upper foar,

A more recent illustration of this principle of construction is afforded by the hospital
belonging to the new barracks at Shefficld. These barracks, as a whole, are very good,
and among the best in the United Kingdom, but even in this instance the usual fatality
has followed the hospital plan, and considered with reference to its purpose, the accom-
mwodation for sick is literally the worst part of the barrack, except as regards site, for it is
only proper to mention that the building has been placed on the highest level.
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form of closed corridor construction, it ought never to be used in any building where a
number of men, especially sick men confined to bed, are congregated under one roof. It
interfires with ventilation and light, and unless extraordinary care be taken, it is certain
to become a means of passing foul air from ward to ward.

These five plans afford illustrations of the structure of nearly every military hospital
in the United Kingdom. ‘Those which differ from them are merely exceptional, but as
they are exceptional in the right direction, it is necessary that we should notice them.
We do so, however, not because we should propose them as models for adoption, but
simply because they contain certain good clements and principles from which, when pro-

rly bandled, a hospital in all respects sufficient, as regards healthiness, administrative
acilities, and economy can be constructed.

Fig. 69.—Rovar Mirany Iemuazy, Dusis,

PLAR &F FIRET FLOSR

Fig. 69 represents a plan of the first floor of the Royal Military Infirmary, or General
Hospital, at’ Dublin. It consists of a centre and two projecting wings. Each win
contains three flats of wards, and in the centre are the chapel, officers’ quarters, orderlies
rooms, &c. There are two wards on each floor of each wing, and these wards are
separated from each other by a stair extending from top to bottom of the building. The
special characteristic of this plan, in which it differs essentially from all the others, is
what is called the pavilion structure. Each wing is a separate pavilion, having its
ventilation quite distinet from that of the opposite one, with which it is, in fact, as little
connected as if it were a separate hospital. Each pavilion contains six wards, three large
and three of smaller dimensions. ‘The larger wards have windows on opposite sides ;-
the smaller wards have windows on three sides. All the wards are fmal; ﬂweﬂ to
sunlight and air. The great advantages as to healthiness possessed by this {nspmal lan
over such a plan as that of Chatham garrison hospital are obvious at a glance. Fort
Pitt General hospital is constructed on the same general plan; but these are the only
two military hospitals in the United Kingdom in which the pavilion structure has been
followed, although the clements of it exist, more or less, in the better class of house
hospitals, at least in so far as their wards possess windows on two opposite sides instead
of at opposite ends.  As we shall presently show, there is a great and essential difference
in hospitals resulting from this difference of position in the windows.

The nearest approach to a good ward plan on the house-hospital principle is at
Aberdeen él?fgu 70.) In this instance the wards open right and left out of a central
assage and staircase, and the wards are of tulerab]{ ‘%md proportions and well lighted.
}n other respects the hospital presents the usual defects and deficiencies of similar
buildings.

Fig, T0.—Frax or Aperpeey Bannack HospiTar.

CROUND | 11

In cne or two military hespitals a rather singular misapplication of the pavilion principle
has been made. :
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Wards and Ward Consfruction.—Having discussed the general plan of military hos-
pitals, we proceed to describe the number, size, and general character of the wards.

‘I'he number of wards in these hospitals varies, of course, with the strength for which
the barracks were originally intended. The regulation number of beds is 10 per cent, of
the force, but as this regulation takes little cognizance of the amount of cubic space
necessary for sick, the number of beds in any given hospital by no means represents its
capability for receiving sick.  The number of wards varies with the size of the hospital.
In a few very small barracks the hospitals have two wards—four to six and eight wards
are the usual number. In some of the larger hospitals the number increases to 10, 20,
40, up to as many as 72 in Woolwich hospital, which contains the maximum number of
wards in any military hospital in the United Kingdom.

On table G we have given the number of wards, with the number of beds, in each
hospital we have inspected. The first thing which must strike any one looking at that
table, is the very large number of wards in proportion to the number of beds. The table
shows that no fewer than 771 wards are set apart to accommodate 6,664 beds, giving an
average of about 9 beds per ward. In Woolwich garrison hospital the number of beds per
ward is about 6. Each of the 32 larger wards of Arbour Hill hospital, Dublin, is
intended to accommodate 6 beds. In many of the smaller hospitals there arc about 4
beds per ward, The usual number is from 7 to 10. The General hospital at Stoke
Devon has the largest wards of any military hospital in the United Kingdom. It has 20
wards, which, on an average, contain 21 beds each,

Such excessive subdivision of sick has arisen partly from certain exaggerated notions
respecting the necessity of classifying discases, which have obtained in the service, and
partly from the presumed necessities of the regimental system. In any hospital, how-
ever small, one ward for medical and one for surgical cases would probably be required,
but where it has been necessary to increase the accommodation to meet the size of the
barrack, this has been done, not by enlarging the wards, but by adding to their number.

We have already stated that where more regiments than one have been accommodated
at a station, it has been the custom to add on separate wards and offices, indeed, to
provide another hospital, and as each hospital was supposed to require the same classes
of ward accommodation, the most needless multiplication of parts has taken place. We

shall give an illustration or two of these duplicate plans. Athlone hospital (Fig. 72)
consists of two separate establishments under one roof, each having its separate staircase,
wards, and offices, all in duplicate. The building is very much overcrowded, and not-
withstanding the unmecessary multiplication of parts, it will be observed that on the
floor shown 1n the plan two wards have been abstracted from the sick aceommodation,
one for a bedding store, the other for a provision store. The waste of space and conse-
quent injury to the sick in such a plan are obvious enough.

Fig. 78 —Arnuone HosriTar.
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_ The most extreme instance of this unnecessary and costly form of construction exists
m Arbour Hill hospitals, Dublin, as shown in Fig, 73-4,

Fig. T8.=Dunrix Reciuestan Hosrirars, Anpovn Hinr,

First floor T*an.
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hospitals should have the means and opportunities of being trained to this service in
time of peace. The wisest plan would, therefore, evidently be, to provide for both
systems, in order to be able to meet the varying interests and exigencies of the
service, and hence the argument for hospital structure exclusively regimental falls to the
round.

5 In so far as regards the argument derived from the classification of sick in hospitals,
no doubt, as we have already admitted, a certain amount of classification and consequent
subdivision is required, but the limit of this must evidently be arrived at whenever
subdivision of the sick into small wards is carried to such an extent as to expose the sick
to risk or injury. We shall presently show how this risk is incurred.

So far as privacy is concerned, the privacy of a hospital does not extend much
beyond the adjoining beds. Quietude, necessary in some cases, is a better reason for
having the means of segregating certain cases. But as to the argument for subdivision on
account of the greater facility afforded for discipline, we believe this to be of little or no
weight against the greater advantages of larger wards, which afford also much greater
facilities for supervision.

Hence we consider that the price that must be paid for too great subdivision is far
more than any benefit which is supposed to have resulted from it, and the sick glﬂ' the
cost. It is impossible to ventilate efficiently a hospital partitioned off into 5; &
certain height of wards; a certain position of beds: windows on opposite sides, with a
certain distance between the opposite windows, are all necessary in order that sufficient
light and fresh air may be admitted into the wards. The principle of subdivision carried
to a much less extent than it exists in the great majority of our military hospitals has
prevented these essential conditions of healthy ward construction from being realized.
As regards the movement of the air, within any given space occupied by sick, it has been
proved by experiments, made in the wards of the Lariboissiere hu-spita'l at Paris, that the
acrial movement is from two to three times greater in the middle of a ward than it is at its
angles, from which experience it follows that, other conditions being the same, the more
you subdivide a space occupied by sick, the more angles are produced, and the greater is
the obstruction offered to ventilation.

But upon the efficiency of the ventilation, as we have already stated, depends to a
great extent the course and termination of the cases in hospital, and hence subdivision
under one roof, as a principle has a directly injurious influence on the sick.

We shall niterwnr{Fs discuss what ought to be the proper size of a ward ; what we have
to do at present is simply to arvive at an estimate of the advantages and disadvantages
of a certain principle of hospital construction. Bad ventilation is not the only disad-
vantage attending a too great subdivision of sick. Careful and efficient nursing is, as
every one knows, most essential to recovery in sickness ; but in hospitals with wards
under a certain size this essential condition of hospital treatment cannot be obtained
without incurring great additional cost for nursing. We have clsewhere shown that
the cost of nursing in wards of nine sick as compared with the cost in wards for 24 sick,
would be above a third more in the smaller wards, and the proportionate cost of wards
below nine sick would of course be much greater. Admitting then, that a certain amount
of classification is required we cannot but express our opinion that the excessive subdi-
vision of our military hospitals into small wards has been influential in lowering their
sanitary condition. In one hospital we inspected, where the princirle of classification
was as rigidly carried out as circumstances admitted, we found a little room called a
““ contagion ward,” into which were crowded six patients with small pox, in a space where

no more than one should have been ;—a reductio ad absurdum of the whole argument
for a rigid classification of cases.

Height of Wards—TIn very few military hospitals is the height of the wards at all
what it ought to be.

There must of necessity be a certain proportion between the height and the other
dimensions, and hence the small supnrﬁciaill area of the floor has led to the adoption of
low ceilings. In all the larger wards, such, for instance, as Stoke Devon, and Walmer,
the ceilings are of a much better height. Usually the wards are between 10 and 11
feet high, some wards are between 12 and 13, and others are between 13 and 14 feet in
height. These last are, however, exceptional cases. The loftiest hospital wards we have
met with are those at Stoke Devon, some of which are 14 feet 6 inches high. A L;;ﬁ
good hospital ward should not be less than from 15 to 16 feet high. Smaller wards sh
be at least 15 feet in height. This is essential to good natural ventilation.

Ward Windows.—Except in a very few instances sufficient attention has not been
given to the relation which the window space ought to bear to a ward. Generally the
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The true principle in regard to the extent and position of ward window space is that
which has already been adopted in all the best civil and military hospitals, namely, that
the window space should be not less than a third of the wall space ; that the windows
should be placed opposite each other along the opposite sides of the wards, and not at
the ends, and that 1.{: beds should be pluf:ad in the blank spaces between the windows.
By this arrangement the wards are thoroughly lighted, ventilation by the windows is
areatly facilitated, emanations from the bodies of patients do not necessarily pass over
other beds before eseaping, the sick have the comfort of reading in bed with ease, and
if' the window sills be not too high, they may have the additional advantage of being
able to see out while lying in bed. These latter advantages may appear trivial, they
are, nevertheless, highly prized by convalescents.

Ward walls.—The walls and ceilings of wards are generally plastered, but there are
some hospitals, and Portsmouth hospital is one of them, where the walls are of bare brick
whitewashed. Generally the walls and ceilings appear white and clean, but they have
the disadvantage of being porous, and consequently liable to absorb organie matter from
the ward atmosphere. Brick is a bad material. It is porous, and the hollows in it are
liable to attract vermin. Better than either brick or plaster is a non-absorbent surface
capable of being washed and dried, and so kept always clean.

Several cements have been recently introduced for this purpose. In certain French
hospitals they are coloured like marble. In this country those we have seen are of a
dirty grey colour, instead of being pure white, which'is to be preferred as the cleanest
and most cheerful colour of all. None of these substitutes for brick and plaster have
been introduced into our regimental or general hospitals, except at Netley, and there the
cement is not polished. i

Floorin r.—E:'m"urd floors in all our military hospitals are made of pine, and kept clean
by scrubbing.  In a few instances the floors have been oiled. Those we have seen have
renerally been clean and well kept ; but a considerable amount of labour is required to
do this. Pine floors are not very suitable for sick wards. The wooed is too open and
porous. Abroad oak is used as a substitute, and makes a much closer and better floor.
It is varnished or waxed, and polished by rubbing. This latter process is laborious, and
apt to annoy the sick. We have had our attention directed to obtaining a suitable
varnish, which will answer the twofold purpose of filling up the grain of the wood, to
prevent impure fluids or water soaking into 1t, and of forming a surface capable of being
easily cleaned.

Intimately connected with this subject is that of the material used for flooring corri-
dors, passages, and stairs.

In all our military hospitals wood is the material used for some part or other of the
approaches to the wards. DBesides the objection arising out of the extent of surfuce
exposed in the approaches lizble to absorb fluids, the risk of fire is greatly inereased.

Fires occurring in the stair ends of the corridors at either Chatham or Woolwich
would cut off the chance of escape from all the wards, as the wooden corridors would
carry the fire almost instantaneously over the entire building.

It need hardly be enforced that the means of access to the wards in all hospitals
should be mcombustible, The risk to life from wood is too at to be inewrred. In
the newer French hospitals the stairs and passages are of stone, in some instances covered
with wood, to prevent the feet of convalescents being chilled in going out and in.

3.— Cusic Seace per Bep attowen in Hoseirar Wanns.

In order to understand the influence exercised on the sick by the amount of eubic
space allowed for each bed in any hospital, it is necessary to state briefly the advances
which have been made in arriving at correct views on this very important subject. We
have already stated generally, the reasons for alloting a certain amount of space in bar-
rack-rooms.  All of these reasons are equally applicable in discussing the question as
regards hospital wards, with this verv essential difference however, that, whereas in
barrack-rooms healthy men have to sleep in a comparatively confined space for 8 hours
out of the 24, the remaining 16 hours being spent on duty, or more -Jri]m in the o
air, the inmates of hospitals are sick men in all stages of discase, confined to bed, or, at
all events, very much confined to the same ward during the whole period of their stay in
hospital. However crowded a barrack may be, it is occupied by healthy men for only
a third part of the 24 hours; but, however crowded a hospital ward may be, it is occupied
more or less by sick men according to the severity of their diseases dnring every 1?::11'
both by day and night.

A healthy soldier, even if he be half poisoned by the foul sir of an overcrowded
barrack-room at night, has the opportunity of throwing off its effects during the day;
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possible, and certainly they ought never to be agglomerated more closely together on
any plea of want of additional accommodation.

Distance between Beds.—Another very important matter connected with the question
of cubic space in hospitals is the superficial area per bed and the distance between
adjoining beds.

It does not follow that a ward should be well aired merely because it gives a large
amount of space for the sick. All the space may be above the beds where it is com-
paratively of littlesuse, and little or none between the beds where a volume of air is most
required to dilute the emanations from the sick. It is true that wards to be ventilated
by vatuwral means require to be of a certain height, but it is equally true that the
patients who are to be benefited by this ventilation must be at a certain distance from
each other. The general lowness of the ceilings in military hospitals ensures a certain
distance between the beds even with a comparatively small eubic space per bed but when
this distance is compared with the amount given in hospitals with a large cubic space it
is found to be very small indeed.

In the military hospitals we have examined the distance from side to side of the
adjacent beds varies from about 20 to about 30 inches. It very rarely exceeds the latter
of these amounts. DBut in the better class of civil hospitals, such as those already
mentioned, the distance varies from 3 feet to 4, 5, 6, 8, and even 10 feet. The distance
from foot to foot of opposite beds depends of course on the breadth of the ward, but even
in this dimension the crowding of beds on superficial area is much greater in military
than in civil hospitals. There arc wards in military hospitals in which the space from
the foot of one bed to the foot of the opposite bed is as low as 3 feet 6 inches. Usually
the distance is 5, 6, 8, or 9 feet. Inlurge low roofed rooms not originally intended for
sick wards the distance is somewhat ater, but any advantage from this increase of
distance is more than counterbalanced by the bad construction of the ward itself. In the
better class of eivil hospitals the distance from foot to foot of opposite beds varies from
9 feet to 11, 12, 14, 15, or even 16 feet. In the element therefore of surface over-
crowding military hospitals bear an unfavourable comparison with civil hospitals,

Space per Bed in Hospital Huts.—Detached wooden huts are in use in a few barracks
for extending the hospital accommodation. They are of the usual camp construction,
lined inside and having'a partial wooden ceiling.  They differ in size, but zenerally they
accommodate about 15 beds with about 450 to 480 cubie feet per bed.  Ten or twelve
beds are as many as such huts cught to contain,

The amount of space per bed m those temporary, detached wooden huts need not be
so large as in permanent hospital wards, on account of the facilities for ventilation
afforded by such huts.

The walls are more or less imn"mm:., ventilation ean always be freely obtained at the
ridge, nmdd il the huts be placed at a sufficient distance from cach other to allow the
air to play freely around them, they possess the great advantage of sub-division of sick,
in short cach hut becomes a small separate hospital.  Hospital huts, as for example at
Colchester, have not always been placed at a sufficient distance to ensure good external
ventilation, and at Shorneliffe they have been joined end to end, an arrungement which
brings huts in which it is adopted more or less within the category of permanent build-
ing=, by diminishing their capability for free ventilation.

Jiven with such advantages, however, a certain extent of space is requisite for health,
and the customary allotient is not sufficient to prevent closeness and an appearance of
uncomfortable overerowding of the sick. A hospital of wooden huts with ten beds each,
if properly arranged and construeted, would possess all the sanitary advantages resulting
from an allowanee of 1,200 cubie feet in permancnt hespitals, it one hali’ that amount per
bed were given in each hut.

If the huts are not in an airy position, and detached, this space would be insufficient,
and it would have to be raised to 1,200 cubic feet in all iron or brick huts, but in every
ease with frec ridge ventilation.

4.—State or VENTILATION axD Warnmixe oF Hosirars.

In most of the hospitals we have examined there has been some recognition of the
importance of ventilation, as some provision has been made for it. But we found a
number of hospitals where no means of ventilation existed, exeept the casual opening of
doors and windows. In only one hospital, that at Beggars Bush barrack, Dublin, was
there any intellizgent application of scientific principles to renewing the air in the wards,

We have not found a single hospital in which any of the offices, Kitchens, surgery,
stores, serjeants’ rooms, or cven the staircases have been ventilated, Attempts at ven-
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tilation have been limited to the wards, and the rest of the building has been left full of
stagnant air.

The almost universal method of ventilation in use is that of carrying hollow beams
above and aeross the ceilings of the wards, opening to the outer air at the ends, where
they are carried through the external walls, and opening into the wards by auger holes
or by large circular apertures in the ceilings.

The object which these beams are intended to serve is to afford an outlet for the foul
air of the ward. No doubt under certain conditions they will allow of a limited, irre-
gular, and utterly insufficient interchange between the outer and inner air to take place,
but at all ordinary times, especially when there are fires in the wards, these hollow
beams mem‘}{wacl as badly placed inlets for cold air, to sugp]_yr the draught of the
chimney. consequence is that they pour cold air directly down on the heads of the
men, sometimes so powerfully as to blow the flame of a candle about when placed on a
table under the ventilator. In such cases the ventilators are usually closed up, by having
mr pasted over them. In some instances we found the inlets placed close to the

, by which means cold air is thrown in upon the feet of the patients, and passes
straight to the fire-place, without affecting in any beneficial degree the ventilation of the

As a general result of these defective ventilatinﬁ arrangements, we have found the
air in the sick wards close and stagnant, especially if the number of beds occupied
approached to the regulation number. In instances where the beds were fully oceupied,
anPR the two elements of overcrowding and defective ventilation were conjoined, we have
found the ward atmosphere positively foul. We have sometimes observed this state of
the ward air even where a more direct communication existed with the outer atmosphere,
by means of glass louvres in the upper window sashes, and, as already stated, we have
found instances in which the atmosphere round the sick was offensive with all the
windows ;

There 15 no doubt that the best ventilation for a sick ward is obtained by a proper use
of windows, but to enable this to be done the wards must have a certain height. They
must be at least four or five feet higher than the usual run of military hospital wards.

Every system of ventilation, therefore, for wards of the present height, which con-
templates the escape of the ward air into the outer atmosphere at or near the plane of
the eeiling, must necessarily act imperfectly, or not at all, simply, because the wards are
not suited by their height for this sqccies of ventilation. In one instanee only, at Fort
Pitt General Hospital, has the height and the other proportions of the wards appeared
to us adapted for window ventilation, and we recommended this system to be trusted
to at Fort Pitt, provided the number of sick were reduced to give 1,200 cubic feet per
bed, this space being in our opinion the smallest amount at which any efficient venti-
lation in permanent hospitals can be carried out.

In one or two hospituls we have found Arnott’s valves in use. Ior wards containing
one or two sick they might possibly answer, if the chimney draught were contracted
below. For wards of a larger class they are quite insufficient. In one or two recent
hospitals, as, for instance, in the new hospital at Sheffield, outlet shafts have been
provided in the division walls. These shafts are carried up in the brickwork along
with the chimney flues. They are too small in section, and as no inlets for fresh air are
provided, the wards would derive their supply chiefly from the stagnant air in the passages
and staircases of the building. In Beggars Bush hospital, above referred to, outlet
shafts are also provided in the walls, and there are properly placed inlets close to the
ceilings. We found this arrangement to be efficient in action, for the ward air was
comparatively pure, and would be sufficiently so, if each bed had 1,200 cubic feet of
space.

Warming.—Warming, as an essential part of ventilation, has not been cobsidered
with reference to hospitals any more than to barracks., The ordinary regulation grate,
with its large wasteful fire-place, is in general use, and numerous complaints have been
made to us of the difficulty of keeping the wards warm with it. In a few recent excep-
tions the Anglo-American stove has been introduced. It has greater heating power than
the ordinary fire-grate, but it is questionable whether, in the absence of proper means of
ventilation, this stove can be considered as an improvement, on account of its having
lowered the chimney breast and diminished the ventilating power of the old fire-grate,
As none of the existing fire-places are intended to form part of the ward ventilation,
they provide no means for ““‘"mi"'b‘l' air, an object of essential importance es regards
hospital wards, on account of the large volume of air which must be passed through
them to keep them hnm]thi;l

We may mention a marked instance illunt-;nting the necessity of considering combined
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arrangements for ventilating and warming hospitals which came under our observation at
Mewry. The ImsFital there has a very spacious inner hall and staircase extending the
whole height of the building, affording an excellent means of keeping the air pure if
Eruperly made use of. But for want of a stove to warm the hall the wards could not be

ept of a sufficient temperature, and the remedy adopted was to box off every ward
and the passage leading to it from the stairs by tight wooden partitions, costing, no
doubt, many times the value of a stove, and the result was that this hospital was one of
the worst ventilated places we found anywhere during our inspections.

5.— Hosprrar Dravace, Warer Sverry, WarTer-crosers, Sc.

The state of the drainage of every hospital may be described as being essentially the
same as the state of the barrack drainage to which the hospital 15 attached. Barracks
situated in towns are generally drained into the public sewers, and the hospital drainage
is disposed of by the same outlet.

In country barracks where there is no drainage, or where the drainage is defective,
the hospital drainage is in the same condition. As the drainage both of barracks and
hospitals necessarily form portions of one system, this result is perhaps inevitable. Good
dramage is nevertheless of more importance to the purity of the air in hospitals than
it is in barracks, because not only is the site occupied by a hospital, as a rule, more con-
tracted and less airy than the site occupied by the adjoining barracks, but there is
besides an essential difference as regards the influence of bad dramage of hospitals arising
out of the more susceptible condition of the inmates of these establishments.

Surfice Drainage, as a rule, is not in a good condition. In a considerable number of
hospitals the ground close under the ward windows is either unpaved, or paved with
round boulders, leaving interstices between them. In many instances the guttering is
very imperfect, and allows water to lie on the surface. We have met wiﬁ?instanoes
where the refuse water of the kitchen or other offices is allowed to stagnate in surface
gutters directly under the ward windows. Such cases are, however, exceptional ; for in
all barracks where provision has been made for conveying away the ranfall and the
drain from ablution rooms, wash-houses, &c., by drains under the surfice of the
ground, the refuse hospital water is gencrally passed into the same system of drains.

Sewerage.—In so far ns regards sewerage for conveying away the filth of privies,
water-closets, &c., there is none except in a few town hospitals, where access can be
had to existing sewers. Hence the most objectionable system of cesspits is alnost
universal.  'With these few exceptions, where a sewerage -::uli'et is at hand, every hospital
has one or more of these cesspits within its limited enclosure, often close to the hospital
walls. They are generally constructed on the same principle as the barrack eesspit, and
are emptied ]'.lf.'l‘iﬂﬁil;‘ﬂ-"j' in the same way. In hospitals provided with water-closets the
cesspits are often full to overflowing with putrid water, infiltering the whole subseil in
their vicinity, and endangering the purity of the hospital well, which is generally close
at hand. We found the well for supplying the hospital at Fort George so polluted with
cesspool drainage that it had to be closed entirely. In this instance the neigh’ouurin%
shingly subsoil appeared to be more or less charged with foul matter. The eesspoo
system of drainage, indeed, is based on the assumption that the fluid shall, tualnrl%e
extent, be disposed of in this manner. The purity of the surface is to be preserved
polluting the subsoil ; the very worst of all expedients for health. If the cesspit is ma
watertight, as is the practice in Paris, where it is in universal use, the expense of con-
structing and cleansing is very great, far greater than that of a proper system of draina
for not only must the receptacle be made very large and watertight to receive and retain
accumiilations, but the whole has to be raised and conveyed away by horse labour at a
large annual cost.

If cesspits are not absolutely watertight, the subsoil must necessarily be polluted.
A large cesspit, into which has been conducted the whole drainage, inc{ud.ing that of
the water-closets used by 241 sick at Fort Pitt hospital, is placed close under the ward
windows ; and so successfully has this cesspit drained itself into the chalky subsoil on
which the hospital stands, that it has never reguired cleansing within the memory of
any one connected with the fort! Close to this cesspit was a range of most offensive
open privies over another cesspit emptied periodically.

In most instances these hospital cesspits are in a most noxious condition, and occasion
nuisance in their vicinity. Often the surface drainage and rainfall are received into the
privy cesspit close under the hospital walls. The subsoil of Exeter artillery hospital
appearad to be soaked with this drainage at the time we were there, The entire method
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of drainage by cess[i:its is so objectionable that it onght never to be permitted to exist
near inhabited dwellings, far less within the Smcincts of hospitals. It is also more
expensive than would be any properly devised method for the immediate removal of
barrack and hospital sewage.

Water-closefs and Privies.—Many hospitals have been recently provided with water-
closets, but there are still not a few having no such provision for the sick.

Hospital water-closets, where provided, have generally been placed in a projecting
building behind the eentral staircase. They are of the usual construction, and very
often soil pans are not of a good pattern, and the whole apparatus is defective. They
are often imperfectly supplied with water from a cistern, and the outlet pipe discharges
into a cesspit in the back-yard, except in the cases alluded to above, where access has
been obtained to an existing town sewer. Sometimes the drain is carried under the
hospital, which is always a very hazardous expedient, because any leakage or stoppage
may be the means of poisoning the air within the hospital to such an extent as to pro-
duce fevers or other zymotic diseases among the sick.  We have met with more than one
instance in which much inconvenience has arisen from these stoppages, and in one such
case, the men, finding the closets wonld not act, broke the pans in endeavouring to
force the soil down them, and results of a very serious character arose from the leakage
of cesspool matter under the flooring.

In very few instances have these water-closets been sufficiently cut off from the
hospital by suitable cross vegtilation, and mmEininta have been made to us, in some
cases, of nuisance from them experienced within the building, partly from this cause, and
partly from want of ventilation of the sewers, whereby foul air is thrown back through
the trap of the pan into the closet itself. Sometimes we have found them out of repair
or ineflicient in action. ‘The closets themselves are not unfrequently without sufficient
ventilation, and foul air from them enters the passages. There area few instances in which
there is no direct communication between the external air and the interior of the closet.

Whether there'be water-closets or not, there are always privies situated in outbuildings
in the hospital yard. Where there are no water-closets these privies are resorted to by
the sick in all weathers. They have no covered communication with the hospital, and
have to be reached by walking over the wet ground, or over rough boulder pavement,
sometimes for 50 or G0 yards from the hospital door. At Canterbury Hospital which
has lation space for 152 sick there was no other provision except noxious open
ﬂ‘ivi'ﬂs in the hospital yard, the emanations from which infected the air to some distance.

ospital privies are generally conmstructed on the same ]IW'm:‘ipIe as barrack privies,
except that the seating is better. They are placed in sinall shed buildings, over open
m-!]?its, which are generally emptied from without; but sometimes the cesspit and
ashpit are the same receptacle. In the Artillery hospital at Limerick we found the
cesspit under the floor of the privy, and covered only with the floor boards, which
have to be removed when the cesspit is emptied.

The buildings in which these privies are placed are generally dark, and without any
means of ventilation. We have found instances of open privies under the same
roof with itch wards. One most notable example of this arrangement was at
Hulme Cavalry Hospital, where an open privy, the ash-pit, and itch ward were all
~ under the same roof in an outbuilding behind the hospital, and had all direct com-
I’ munication with each other.

' In one or two instances Macfarlane’s water lnfrines have been suceessfully substituted
for the present barrack j:rivy, but in the great majority of instances the arrangements
are of the most rude and unwholesome deseription.

Water Supﬁ{;.r.—’l'ile same general remark we have made as to hospital drainage is
applicable to hospital water supply. It partakes of the character of the barrack supply
whatever that may be. Whether the barrack receives water from the town mains, ggm
a canal or river, or from wells, the hospital does the same. Generally there is a cistern
into which water is raised by pumps for distribution to the kitchen, water-closets, &c.
This cistern is not always covered, and the water is liable to pollution in consequence.
It is generally raised on some nuthuildhlg', but in one instance, at Cork hospital, we
found the water cistern for affording drink to the patients placed within the kitchen and
directly over the cooking range, so that the water was always tepid, and more or less
unwholesome. This error in placing the cistern had been represented frequently, but
without success, for it was still there at the time of our inspection.

The same nhf'ectiunwe have urged :s;ainst. deriving the water supply of barracks from
superficial wells dug within a confined area, tenanted for a length of time by men and
ammals, and receiving the drainage of mgattga, &c., apply with greater force to wells for
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hospitals. Water derived from such a source is at best of inferior quality. It is hard,
it contains a large quantity of both organic and inorganic matter, and is not suitable
either for drinking water or for surgical dressings. At all events, water derived from
such sources ought only to be used when no better supply is obtainable.

Cleansing.—Nearly every hospital has its ashpit, into which the dust, ashes, and
kitchen refuse are thrown, placed within its enclosure and in proximity to the sick
wards. These ashpits are dug out of the ground and have a wall built round them in the
same manner as the barrack ashpits. They are undrained, without covering, and they
receive the rain or surface water, which facilitates decomposition in the remams of vege-
table or animal matter they contain. Sometimes, as already stated, these ashpits are
also the cesspits of the hospital privies, and when o used are most noxious.

There can be no doubt of the propriety of avoiding all such aceumulations of decaying
matter in the vicinity of sick wards. We have seen no instance in which the existence
of these ashpits is a matter of necessity, or in which the hospital cleansing could not
be much better carried out without them. An iron box or barrow to receive the dust
of a day, and to be removed at might, or early in the morning, would answer every
puwuesc and avoid the uncleanliness of the present system.

fith a few exceptional cases we have found the interior of the hospitals very clean,
the floors well serubbed, and the walls and ceilings white.

Frequent quick-lime washing of the whole of the interior walls and ceilings of hos-
pitals 1s of essential importance to their healthiness, and gecording to the new medical
regulations this must be done at least twice a year or oftener if considered necessary,
and the walls are to be scraped at intervals. This regulation, if strictly complied with,
will do much to preserve the purity of the air in sick wards.

6.—STate or Ancvrioxn axp Barn Accommoparioxs.

At the time we commenced our inquiry a very small number only of hospitals were
provided with ablution accommodation, and the facilitics for bathing were totally inade-
qlnntc for hospital use. The sick confined to bed are usually washed in the wards, but
the greater proportion had to go out of the hospital into the yard for the purpose, or
if’ ablution accommodation existed at all, it was placed at a distance from the wards in
a damp, dark locality. The provision of this kind, where any bad been made, was
simply a barrack ablution table with moveable basins, to be emptied on the table or
floor, and exposing a large wet evaporating surface. The only ablution accommodation
we met with at all adapted for its object was in the hospital of the Scots Fusilier
Guards, where a proper table, with fixed sunk basins and water laid on had been pro-
vided. This table appeared to be properly used by the men, and exhibits the kind of
arrangement which ought to be introduced in ail military hospitals.

Hospital bathing accommodation consisted of tin s]ipqer baths, placed in the damp
ablution reom, or in the hospital wash-house. These baths and the water to sapply
them had to be carried into the wards, or else the sick had to go to the place where
they were and there undergo an amount of risk in bathing which would far more than
counterbalance any prospective benefit from the operation.

In one or two cases fixed baths had been put up, on such a plan as to render them

uite unfit for being used by sick men. One of these fixed baths was in the Artillery
lillﬂﬁpilnl at Exeter. It consisted of a large dirty-looking cistern in a damp room, close
to undrained and offensive privies and cesspits. It had no water laid on, and required a
fatizue party to fill it on account of its unnecessary size.

_ The le’:cd bath at Weedon Hospital was sunk in the ground, and was a far more
likely place for a sick man to get accidentally drowned in than to derive any benefit
from its use.

The shower bath arrangements are in most instances as extraordinary as the other
bathing arrangements. The bath usually consists of a kind of sentry-box, outside the
hospital, generally in the dead house or hospital yard, and it is to such a place that the
convalescent is expected to go to bathe. When any man is able to stand such a
regimen with impunity, it would be a tolerable proof of his being in sufficient health
to return to his duties.

Considering the great importance of the judicious use of baths in many diseases,
and loockng at the provision of them which has been hitherto made in our military
hospitals, we can arrive at no other conclusion than that such provision is so totally
inadequate for its object, as to amonnt to a prohibition of this impertant means of
treatment, and that the sooner the whole of the ablution and bathing arrangements of
huspitaés are subject to revision and placed on a better footing the better will it be for
the sick,
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7.—5SraTe o Hoseitarn Krreness.

Exeept in a few instances, and these chiefly general hospitals, kitchens for preparing
hmpitaipdiets, &c., are situated on the ground floor or in the basement of the hospital,
and, in most cases, under the sick wards. This arrangement we consider to be more or
less objectionable, on the general principle that buildings intended for sick should, as far
as possible, be restricted to that purpose. Everything that can in any way interfere
‘H']liE the purity of the air within the wards should be kept at a distance. Besides the
‘heat and fumes of cooking, there is generally a sink in the kitchen, from which, to say
the least of it, there is risk of impurity to the air within the building. We have not,
however, considered it to be necessary to advise the removal of hospital kitchens from
under wards, as we have done in the case of barracks, because the whele amount of
hospital cooking is so small in comparison with the ordinary cooking in a barrack cook-
house. Still in future constructions it would be well to place the kitchen in an out-
building.

To remove as far as practicable any chance of risk from existing kitchens, we have
recommended their being ventilated by a shaft carried up from the ceiling through the
roof. This precaution, together with glass louvres, or perforated ;lmnes of glass in the
windows, will afford means of exit for the heat and vapours, and prevent them from

assing nto the ward air.

With regard to the cooking apparatus, it may be stated generally that we have found
it much better adapted for its object than the ordinary cooking arrangements of barrack
kitchens are for barrack cooking.

All hospital kitchens contain one or more regulation boilers, in addition to which there
is a fire-grate, affording the means of roasting, stewing, &c. In most instances there is
an oven in addition, and some kitchens are supplied with exeellent ranges, capable
of cooking in any required manner. In this, as in many other matters connected with
barracks, there has not been much uniformity of practice, although the requirements for

hospital cocking are the same everywhere.

In some of the larger hospitals, as, for example, at Chatham garrison and Fort Pitt,
we found the means of varying the cooking of diets insufficient. In numerous other
instances we found the cooking ranges nearly worn out, and requiring renewal or
improvement, and in some cases additions to the apparatus have had to be made.
But as already stated, there has been more attention bestowed on this department of
barrack cooking than on cooking the soldiers’ rations.

With very %;:w exceptions, the kitchens have been clean and well kept, although
some kitchens bear evidence of much better management than others.  We would
instanee one at Fort Pitt as about the most favourable example of good hospital kitchen
management we have anywhere met with. We can see no reason why every hospital
kitchen throughout the service should not be as good. In some instances the kitchen
utensils nplgveurcd old and not in sufficiently good condition, but provision is made for
obviating this in future by the new medical regulations.

We have met with no example of the use of a lift for raising the diets from the kitchen
to the level of the wards, except in the recently finished hospital of the Coldstream
Guards. Lifts would save much labour, and enable the diets to be delivered to the
sick in a shorter time, and warmer, than is the case at present. In small regimental
hospitals Jifts would be unnecessary, but in such hospitals as Stoke Devon, Chatham
garrison, and Dublin Military Infirmary, they would be an advantage provided they were
properly introduced into the structure, which is certainly not the case at the hospital of
the Coldstream Guards. In.thisinstance the lift appears to have been an after-thought,
not provided for in the original plan, and it has been given effect to by placing the
lift in a large wooden shaft carried up within the wards, and opening into all of them,
by which arrangement the foul air of the lower wards may at any time be poured in
to the wards above. The lift in this case is placed exactly where it ought not to be.
The proper arran t is that the shaft should not communicate directly with the
kitchen below, and that it should not communicate directly with the wards abovey B
observing these very simple conditions a lift may always be introduced when it 1s
required, without injury to the hospital or risk to the sick. '

. 8. —Srtare oF Hoseirar Wasn-nouses,

Hospital wash-houses are the least satisfactory portion of hospital establishments. Any-
thing appears to be thought good enough for the purpose. Sometimes there is no
waxl!;_ -house at all, and what may be called minor hospital washing, such as that of dress-
ings, towels, bandages, and such like, is done in the kitchen. Sometimes the wash-house

S5 3
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serves also the purpose of bath house, or ablution room, for which it is eminently unfit. .
Sometimes the wash-house opens directly out of some part of the hospital, whereby
the fumes of washing and steam from the boilers can enter the building. Idpulst frequently,
however, the wash-house is a lean-to building in the small confined back yard. {I:
usually contains a boiler, but no other evidence of the purpose it is intended to answer.
it has no fixed tubs, no water laid on, and no means of lr-l[:'ying what is washed in it,
and the drying has to be done either in the open air, or in wet weather, in the kitchen.

The buildings are generally deficient in light and ventilation, and the floors are damp,
and not properly drained.

9.—Srate or Accommoparion ror Mepican Orricers, Hoserrar Serigants, Onpervies,
Srores, &e.

Surgeries.—Generally speaking the surgery accommodation is sufficient for the size
of the hospital. It is under the same roof as the sick wards, and in most cases on the
ground floer. There are instances, however, in which it is very deficient from want of
space. This happens in the smaller class of hospitals, where from the small number of
sick admitted it appears not to have been considered neeessary to make any special
provision for dispensing.

The hospital at Bandon has space for eight beds, and there is no surgery except the
kitchen where the drugs are kept. Dumbarton Castle hospital, a building which was not
originally intended for its present objeet, has a surgery seven feet long by three feet wide.
Many other surgeries have been complained of on account of want of space,

The fittings up are not always sufficient. Very few surgeries have water laid on, or
properly constructed sinks for disposing of waste water. Some are deficient in shelves,
drawers, or other conveniences, Candles are often used for lighting at night where gas
could be obtained.

In hospitals where recruits are examined complaint has frequently been made to us of
ihe want of room for the purpose. In one hospital we found the surgery space so small
that a recruit could not be inspected in it, and the whole of the inspections were con-
ducted in one of the wards among the sick. But inspection of recruits ought not to be
performed in hospitals unless they have special provision for the purpose. In a hospital,
of all places, perfect quietness and absence of all noise or bustle are indispensable for
the comfort and well-being of its inmates,

Hardly any hospitals have a receiving room for sick or for preseribing for women
and children.” Patients applying for aid are hence left outside or in the passages, or
they crowd the surgeries, Complaints have been made to us of injury from the forced
exposure of ailing men to blasts of cold air while waiting their turn for examination

in cold gusty passages, in which they were obliged to stand for want of a room to receive
them.

Hospital Serjeants’ Quarters.— As a general rule the quarters provided for hospital
serjeants ave far from being sufficient, especially when the important nature of the serjeant’s
duties is considered.

He has generally a single small room in which he lives and sleeps, deficient in ver
ordinary comforts, and by no means adapted to the rank or importance of the serjeant’s
office. Sometimes there is no serjeant’s quarter at all, and one of the wards, or the kitchen
i= set apart for the Eurp-us-:-,. Want of space appears to be the cause of the deficiency,
for in the larger hospitals the serjeants’ accommodation is on a more liberal scale.
Sometimes he has two rooms, but this is a rare exception.

Orderliess Rooms.—In nothing are regimental hospitals more deficient than in the
accommodation provided for attendants on the sick, for, as a general rule, there is none.
There is neither bedroom nor sitting room. The orderly passes his day in going about
the hospital in discharging his various duties, and at might he goes to among the
sick.

The number of orderlies who ought, according to the 10 per cent. regulation, to be
apportioned to the sick in those hospitals we have examined is equal to an entire regiment
above 700 strong, and yet none of these men have any place to sleep in except the
sick wards. They appear never to have been conside either in the structure or
internal arrangements of the building, and yet upon the character of the men who take
service as orderlies, and upon their efficiency in discharging their duties, depends, to a
very considerable extent, the result of cases committed to their care. Another evil of the
present system is that every ward with an orderly in it must necessarily be exposed
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to additional overcrowding to that extent. In other words, there is absolutely no avail-
able space in such wards for orderlies, and, being compelled to slecp there, the sick
are injured from additional overcrowding by the very men who are appointed to nurse
them. On the mere ﬁ-ruund of humanity, a wman who is exposed, in the discharge of
his duty all day, to the atmosphere of a sick ward, should have fresh air to sleep in
at night.

Inguu far as regards discipline, there can, we believe, be no difference of opinion
that it is better for the discipline of the orderlics, no less than for the discipline of the
sick, that the orderlies should only be in wards while on duty. Their accommodation
should nevertheless be so placed that they can at all times exercise a vigilant oversight
whether as regards dangerous eases or ward discipline.

The new medical regulations contemplate the introduction of nurses into general
hospitals ; but to enable this regulation to be carried into effect, the necessary structural
alterations will have to be made in existing general hospital buildings, in none of which
is there accommodation either for superintendent or nurses at the present time.

It is evident that in carrying out structural improvements and additions in existing
hospitals, no less than in all future hospital plans, sleeping accommodation separate from
that of the sick must be provided for orderlies, and in new general hospitals for the
superintendent and nurses.

Hospital Storeage—Regimental hospitals generally are deficient in storeage. Those
stores which are absolutely necessary for proper hospital administration are,

1. Clean linen bedding, and utensil stores.
2. Provision stores.

3. Pack stores.

4. Foul linen and bedding stores,

It is evident that all these stores should be separate, but there 1s hardly a single hospital

we know of in which they are so. Generally two or more of them are in the same room,

Sometimes the provisions are kept in the surgery. Almost invariably there is no place
for the temporary reception of foul linen, except the dead-house or wash-house. The
k store has no racks, and the men’s effects are piled on the floor. Packs and
ding are often placed in the same store. Very frequently the stores are damp, and

- hardly fit for their purpose. Sometimes the hospital serjeant’s quarter, or the nurse's

room, where such a room has been provided in the original construction, or one of the
sick wards in an already crowded hospital, has to be misappropriated for stores of some
kind or other. The fittings-up are often very deficient even where a suitable room
exists. For instance, at the artillery hospital, Ballincollig, where there are 50 beds, we
found a tolerabl gund store without either boxes or drawers to hold articles of hospital
consumption, and rice and other similar articles were kept in the new wooden frames of
close stools. One would think such a purpose about the last to which such implements
ought to be devoted. This store room has been properly fitted up since that time.

Generally the storeage provided for hospitals may be described in two words: it is
both deficient and defeetive.

Dead houses.—Every hospital has a dead house of some kind or other. Usually, it
consists of a small lean-too building, erected against the boundary wall of the hospital
enclosure ; and as the space is generally small, and otherwise crowded with outhouses,
the * dead house,” with its distinctive designation painted on the door, occupies a
prominent position in the exercising ground allotted to convalescents, provided there be
any ground. Sometimes the dead house is under the same roof as the hospital. This
is the case at Edinburgh Castle, and also at Charles Fort, Kinsale Harbour, In the
lntter instance, the dead house is a cellar, under one of the sick wards, and the place
being infested with rats, it is necessary to place a guard over any corpse deposited
in it.

Being only used occasionally for its destined object the dead house serves for many
purposes. Sometimes it is used as a store for various ohjects, such as foul linen, fuel, &c.
At Edinburgh Castle it 15 used as a kind of scullery for cleaning knives, on account of

ﬁmpim'[ shower bath is

kept in it, and in one instance in Ireland it is used as an itch ward, when not otherwise
occupied. It is often dark and almost always defectively ventilated. Very frequently
it is unfurnished, and has no suitable tables, no water supply, nor other appliances for
erforming post-mortem examinations. In a very few instances, indeed, 15 the dead
se in all respects suited to its purpose, and, like other hospital adjuncts, it requires to

_be improved, and provided with requisites ;n some general plan,
|
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10. State or Accomsopation rok Stck Wives axp Caicbnex or Nox-CoMMISSIONED
(FFICERS AND SOLDIERS,

In compliance with the Sth paragraph of our instructions from the Secretary of State
for War, we have directed our attention to the important question of providing hospital
accommodation for the sick of soldiers’ families.

According to existing regulation the proportion of married soldiers in a regiment
is six per cent., and in carrying out the regulution, every soldier must obtain the
consent of his commanding officer before he can marry.  But in all resiments there are a
certain number of men who marry without leave, and their wives and familics are hence
deprived of any benefit which recognized marriages would possess.

A certain amount of accommodation for married soldiers has been specially provided
at several stations, but mo such provision exists in the great majority ng ll:arrac]-::a
Soldier's wives and children have, therefore, to be lodged wherever sufficiently cheap
lodgings can be obtained, quite irrespective of the healthiness of the house or neigh-
bourhood, and when a family so circumstanced is overtaken by sickness, or in cases of
childbirth, the regimental medical officer has to attend the cases, sometimes at a consider-
able distance from his proper sphere of duties, and often at great inconvenience. He has
to treat discase in localities where he has little chance of coping with it successfully.
He is authorized, by regulation to supply medicines from the regimental chest, but in
regard to diets, medical comforts, stimulants, &e., he has no power to order any, except
the sick woman or child be in hospital. At present there is no hospital accommodation
for these cases, and as the soldier’s resources are too limited to meet such expenses, his
family is exposed to privation at the very time when it can least be endured.

Frequent representations have been made to us as to the urgency of this matter. We
shall only quote from one of these, made by his Grace the Duke of Richmond, with
regard to Edinburgh Castle, which states the whole case in a few words.

“In a married room which contained three men, their wives and four children, one
child three weeks old was attacked by small-pox. I was obliged to hire lodgings for
the men, their wives and children in the town, at my own expense. The mother of the
child caught the small-pox ; and, since, one of the children.

“ If married men and their families are to be permitted to be in barracks, surely there
ought to be accommodation for them when attacked by an infectious disease.

“ The medical officer cannot order medical comforts to the women and children. A
soldier cannot support a wife unless she washes for the company. She is taken ill, or
obliged to nurse her sick children, and her means of support are gone, and when sick she
ean only have such nourishment as is necessary for her recovery by the charity of the
officers.”

When proper married quarters have been provided, which is not the case at Edinburgh
Castle, some of the evils complained of will be remedied. Each family will have at least
one private room, and in ease of sickness the medical officer would be at hand. But
still, although medicice would be supplied to patients, diets, comforts, &e. would not be
supplied unless the patient were in hospital. Moreover, married quarters, where they do
exist, are small and crowded, and it would be better in every way to remove sick people
out of them,

In order to form an estimate of the extent of the existing necessity for hospital
accommodation for soldiers’ families, we called for returns from a few of the larger
stations, and the following table contains an abstract of them :

Familics of Mon-Commibs- Approyimate Numbers
sioned Officers and constnnily sick and requir- | Annoal Xamber
q Baldiers, ing Medical atteslance.
TATIONS, af
Wives, | Childven. | Wives | Children, | Coufncments.
London Guards - - - - - 544 495 2 ai) =
Woolwich - - . - - - Ao 1.330 21 a8 Mo recorids.
{Chatham . ' - - = - 450 G2 18 33 08
Dover - - - ™ - - - 241 418 + 8 a4
Portsmouth - - - - - - 300 4uy 1 22 141
Gosport - - - - - . - 200 )| 13 17 6l
Plymouth - - - - - - 433 57T 12 12 100
.:‘L]dl:-[s-hnl t - - - - - - 1,058 | 1,287 HH 20 202
Diulilin s = - . - - Ga7 75 a3 54 1584
Fermaoy - - - - - = - 157 a1l 3 7 &7
Total - = - . - 3,003 743 1G5 231 950
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consists in medical officers prescribing for those women and children able to attend at
the hospitals, and supplying them with medicines. When such patients are unable to
attend, the medical officers visit them at their lodgings, wherever they may be. Medical
comforts are supplied from the hospital, but they have to be paid for out of the compas-
sionate fund. ursing, when needed, is also paid for by the fund. No provision
whatever exists for confinements, except what the fund supplics. Midwives are
employed, and their fee is often paid wholly, or in part, out of the fund, which also
furnishes linen, comforts, &e. From want of married :ll“““t‘ﬂl?, and hospital accommo-
dation, the sick are often lodged in the most wretched localities, ﬂccup}'inﬁ dirty ill-
ventilated rooms, for which a rent of three shillings a week has often to be paid.

We have been informed by the barrack-master, that during last summer cases of
<ickness had to be put under canvas, and that latterly, in the absence of other accom-
modation, a small house has been hired for such cases at New Brompton by the com-
passionate fund. : ;

He further stages, that after the wards at Fort Pitt were withdrawn from the use of
sick women and children, women were confined in the same barrack rooms with * single
men.” For the last 18 months married people have been put into rooms by them-
selves; but in one dark room, he states, that during his last inspection he found three
women who had just been confined, and all the windows closed. A death after confine-
ment lately occurred in one of these rooms, apparently expedited by the noise by
which the poor woman was disturbed during a critical period,

All parties of whom we have made inquiries, commanding officers, medical officers,
chaplains, and others, coneur in stating that a hospital for sick women and children
is urgently required at Chatham. ;

These facts will give a general idea of the present state of the question. At none
of the stations is there a possibility of providing the necessary accommodation for sick
of soldiers’ families out of existing buildings, unless by withdrawing them from purposes
for which they are quite as much wanted.

Sumaary or Saxrrany Derecrs v Hosprravs.

We shall conclude this section with a brief summary of the defects in hospitals we
have described above.

1. Defects in Loeal Position.—A few hospitals occupying sites either naturally
unfavourable to health, or which have become unhealthy from causes which might have
been prevented. Area of ground devoted to the hospital too small to afford sufficient
space for offices, and for an exercising ground for convalescents.

2. Defects in Plan and Construction.—Want of any uniform plan for hospitals.
Absence of any adeguate recognition of the influence of one form of construction more
than another on the ventilation, lighting, and sanitary state of the buildings. Back to
back wards, with no sufficient means of thorough ventilation. The introduction of lo
passages or corridors into which a number of wards open, whereby the foul air of all the
wards becomes diffused through the building, and direct light and ventilation are cut off
from one entire side of each ward. Deficiency of window space. Windows only on one
side the wards. Windows placed at opposite ends of the wards, with the beds arranged
in consequence along the dead walls instead of between the windows. Distance between
opposite windows too Igrc::t to admit of the ward being properly lighted or ventilated.

cliciency in height of wards. Unneeessary multiplication of parts in some hospitals,
by which the original cost of the building has been enhanced, the space cut up into an
unnecessary number of wards and offices, the cost of administration increased, and the
sanitary state of the building injured.

3. Overcrowding.—Great overcrowding in nearly all hospital wards. Great diversity
in the amount of cubic space allowed for the sick, and the absence of any recognized
principle as to the amount of space per bed necessary for the healthiness of the building.

4. Defective Ventilation—No proper arrangements for ventilation in any hospital
with the exception of one hospital in Dublin.  The atmospliere in sick wards close and
stagnant, in conscquence of this deficiency, combined with overcrowding. No attempt
at ventilation either of stairs, passages, serjeant’s rooms, stores, &c. Defective means of
warming, and no combination of warming with any ventilating arrangements.

5 Defectsin Drainage, Irl:"zm:r supply, TWater-closets, Ge.—Surface drainage defective
in many cases. Gutters sofnelimes imperieetly laid, and retaining foul water in them.
In the great majority of instances no drainage for the waterclosets. Ounly cesspits, often
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Limerick Artillery Hospital ; the casemated hospital at Fort Pitt; and one or two
others, ought not to be oceupied by sick, on account of their position, even were they
otherwise suitable. There are a number of other hospitals, such, for instance, as those
at Aberdeen, Birr, Hounslow, Portobello Barracks, Dublin, in which the sites are inju-
riously affected by removable causes, such as dungheaps, defective surface drainage and
cleansing, open ditches, &e. A bad hospital at Mallow has its site made worse than it
would otherwise be by a wall obstructing the ventilation. In these and similar instances
we have recommended the offending cause to be removed, whatever it might be,
nuisances to be abated, surface dramage to be improved, obstructions to external
ventilation to be taken away.

Defects in site per se, although very important, are not so frequent, or of so much
consequence, in the military hospitals we have examined as errors in construction and
internal arrangement.  Different hospitals present these errors in very different degrees ;
but, gknerally speaking, they admit of being only partially remedied. In a few cases
we have found the interior cot up by unnecessary partitions and passages, interfering
with light and ventilation, We have direeted these obstructions to be removed. In
19 hospitals we found that by opening additional windows, both the light dnd ventilation
of the ];:ui]:]ing might be materially improved. These alterations we have recommended
to be carried out; but there are cases in which, from the structure of the building,
additional light cannot be obtained, however necessary it may be. '

We are sorry to say that there are not a few hospitals which, on account of errors of
position or construction, or of both, it would be very advisable to evacuate altogether.

Out of 114 hospitals we have examined there are no fewer than 25 which might be
rebuilt on better principles and on better sites with great advantage to the service.

Remembering, however, that these buildings must be occupied by sick until better
accommodation can be provided, we have endeavoured to improve them in other respects
as far as possible, with the exeeption of four or five, which are so very bad that we could
not take upon ourselves the responsibility of recommending their being used in future.

2. —Doivvrion oF OVERCROWDING.

Out of all the hospitals we have examined there are only two—the Cavalry Hospital,
Knightsbridge, and Hulme Cavalry Hospital—the space per bed in which approaches
sufficiently close to the amount we are required by our instructions to allot for each bed,
to render a reduction in the number of beds unnecessary,  In all the other hospitals the
deficiency in bed spaces is very large, and, as a consequence, the hospitals are greatly
over-crowded.

We have transferred to Table G. the statistics of wards and bed spaces for all the
permanent hospitals we have examined, excepting a few rooms used merely for the
temporary accommiodation of slight cases until they can be removed to the hospital of
the distriet, and of buildings which in our opinion are guite unfit to receive sick. The
table therefore represents the present available accommodation at each of the stations, in
comparison with what it would be if each bed had 1,200 eubie feet allotted to it.

The following table gives the general results:—

|
Number I Numher Trezent Kumher of Reds Déficiency
of af Regulaticn ak 1,300 in
Haoapitals. | Wards, Number of Deds, Cubic Feel per Bed. Bed Spaces,
i -— ;
101 | 788 6,732 | 8,856 2,876
I 1

S ar—m=

This table shows a total deficiency of above 421 per cent. in hospital space. We
have already shown that- every portion of the Imn-ur:l;e space is fully occupied, so that
no relief for overcrowded hospitals can be obtained there, and it is hence evident that
the additional bed spaces required must be found either by extending existing hospitals
or by providing hut accommodation. In some instances indeed this latter course has
been already taken. In these cases the increase of strength'in barracks has led to so
large an accession of sick, that the hospital accommodation could in no way be made
sufficient. At the present time there are a number of barracks where the increase of
strength has led directly to hospital overcrowding, and there are two or three cases in
which provision for sick has actually had to be made in the barracks themselves notwith-
standing their overcrowded state. = At Tralee part of the sick have to be treated in
officers’ quarters.  During the prevalence of fever at Croydon, it was on a recent
occasion necessary to appropriate a barrack room for sick in order to relieve the greatly
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shut-up corridors, under-ground cellars, if there be such, or even from waterclosets,
imperfectly ventilated, or sinks badly placed.

Vith the exception of a few one-story hospitals, all we have examined contain good
staircases, some of them, indeed, large and roomy, although not always well lighted.
These staircazes generally end at the ceiling of the Lﬂfl flat, and, as at present arranged,
they serve as conduits of foul air from the wards and offices below to the wards above.
This great defect, however, admits of very simple remedy. All that we have considered
it necessary to do has been to carry a louvred shaft of from 9to 12 inches square, according
to the size of the hospital, throngh the ceiling and roof. This, with a few panes of
perforated glass in the staircase and passage windows, is quite sufficient to keep up such
a circulation of air in the staircase, as practically to cut off the ventilation of the wards
of different flats and on opposite sides of the staircase from each other.

Where there are long passages and corridors, not eapable of lﬂ:ing ventilated through
the staircase, we have advised the introduction of separate shafts and panes of perforated
glass, by which the stagnation of air, incident to this form of hospital construction, will be
m future materially diminished. We have found it necessary to ventilate the corridors
and passages in 57 hospitals in this manner. The ventilation of hospital staircases in
most instances involves the cutting off of the watercloset ventilation from the wards, as
the waterclosets are generally placed behind the staircases, and outside the buildings. In
a number of instances, however, we have not found this precaution sufficient, and we
have advised the opening of additional windows in pnam%'es leading to the c]usmaguttin
up swing doors in the passages, or ventilating the closets themselves by shafts an

rforated panes.

Where kitchens are placed within the buildings or under sick wards, we have had them
separately ventilated by a shaft 12 inches square, earried from the ceiling up threugh the
roof, and by perforated panes in the windows. This improvement has been necessary in
40 hospitals.

Fentilation of Wards.—Before deciding on the best means of ventilating the wards
themselves, we exammed the methods in use in a number of hospitals, both in this
country and abroad. In the previous part of this report, we have stated generally the
nature of the plans for artificial ventilation we found in use. We have shown that they
would be inapplicable to barracks; and hospitals being establishments of so much less extent
than barracks (the hospital being, in fact, only a fractional part of the barrack establish-
ment ), it would be impossible to introduce the extent of mechanism which is required by
any of the plans, without an amount of first outlay and current cost which could onl
be warranted by showing that these plans have a great and decided advan over all
others. The cheapest of the artificial methods of ventilation, combining with 1t warmi
arrangements, which has come under our notice, is the one in use at the military hospi
of Vincennes, near Paris, and which is practically very similar to the plan intruducﬁ by
the late Mr. Sylvester into Derby Lunatic Asylum and other buildings. In this instance
the air in the wards is renewed at the rate of about 2,000 cabic fect per bed per hour, by
means of extracting shafts heated by furnaces, drawing the air from the wards by air-ducts
ELucml between every two beds. The inflowing air, which is derived from the sunk

sements of the building, is heated by hot-water vessels.

The estimated first cost of this apparatus was somewhat less than 111 per bed for a
hospital with 637 beds, and the current contract cost of warming and ventilating is 2/, 6s.
per bed per annum. The expenses would greatly exceed this estimate were such an
apparatus to be applied to 21 hospitals of 30 beds each, instead of to one hospital with 630
beds, like the Vincennes hospital ; for every hospital would require a separate apparatus and
separate attendance, besides which, for reasons we have assigned, it would be difficult,
if not impossible, always to ensure the efficient action of the apparatus.

Under the circumstances we did not consider ourselves justified in adopting any one of
the methods of artificial ventilation proposed to us; and we, therefore, had to consider of
the best method for ventilating wards, without reference to these plans, We arrived at
the conclusion that the same method applicable to barrack rooms might be very well
adopted in hospital wards. This method is sufficiently simple; it is economical in practice,
and with ordinary care on the part of medical officers and attendants, together with a
judicious use of the windows, when the weather is favourable, it will keep the ward air as
fresh as the air outside. Our method, besides, admits of the great advantage being
obtained of ventilating each ward by itself, and independent of every other, which we
look upon as a fundamental principle in the ventilation of all hospital wards as well as
of barrack rooms.

The plan we have adopted consists in carrying a shaft, of sufficient sectional area,







152 Tmprovements in Hospital Baths and Lavafories,

Usually the hospital privy and cesspits are in the back yard. In 59 hospitals we have
had to recommend the removal of the privies altogether, and proper water latrines, on
Macfarlane’s principle, to be constructed instead.

In 45 hospitals we have had to recommend the abolition of cesspits.

Special drainage works are required in 49 hospitals without which neither the cesspits
can be removed nor the privies altered into water latrines, so that improved drainage is
absolutely necessary to enable cesspits and I‘l‘lt’ies to be abolished and waterclosets and
water latrines to be substituted for them. The form of latrine we have adopted for
outdoor use is that represented in Fig. 40. We found it already in use in two or three
hospituls, where it had answered very well.  None but soil pans of the best construetion
and abundantly supplied with water are fit for use, especially in hospitals. And even the
most perfect apparatus should be constantly watched to prevent the occurrence of defects
which may at any moment exercise a most injurions influence on the sick.

We have discountenanced entirely the use of ash-pits for hospitals. Any space in which
they can be placed is too confined and much too close to the wards. In 3G hospitals
ash-pits will have to be removed and iron boxes substituted for the daily removal of the
hospital and kitchen refuse.

Essentially connected with the question of hospital drainage and cleansing is the question
of water supply which we have generally found in the smne unsatisfactory state as it is
in the adjoining barracks. In 28 hospitals the amount of water, its quality, its manner
of distribution, or all of these together, require improvement. In some instancss water
from town mains requires to be introduced ; in others, where pipe water is not available,
wells require to be deepened, or the storeage increased, or the hospital supplied with water
on some gencral principle applicable also to the barrack.  We have indicated in our interim
reports the nature of the improvement required in each specific case, and its relation to
the drainage, haths, ablution rooms, &e. The principle in supl:}ymg hospitals with water
is, that besides being abundant, and pure in quality, it should be laid on hot and cold
over the whole building for washing the sick, for supplying baths, and for affording the
means at hand for obtaining hot water on any emergency. In an ordinary regimental
hospital supplied with hot and cold water on this principle, the services of attendants
would be greatly curtailed.

5.—Datus axp Lavaronies,

The amount of bath and lavatory accommodation we have been under the nccessit:.r af
recommending is very cnnsirh:mhl{:, and forms a large item in the outlay for ]mspi[.al

improvements, Whether as a means of cleanliness or of treatment, fixed baths with Lot

nmll cold water close to the wards are absolutely essential in every hospital, and we have

been obliged to recommend their introduction in no fewer than 77 out of the 101 permanent

hospitals to which our Report especially refers. In the smaller class of regimental hospitals

one bath conveniently situated is enough. We have sometimes found it (foaslble to obtain

space for it within the building, but generally we have had to recommend its being placed

in a projection together with the watercloset and ablution table.  The form and material

of bath ditfers in different instances according to loeal cireumstances.  We have generally

adopted the same form and material as for the barrack baths, with this difference, that hot
and cold water have been supplied in place of cold water alone. In a few of the lange

hospitals it has been necessary to place one or more baths on cach flat.  The bath rooms

are supplied with the usual gratings, seats, and pegs.

In 70 hospitals we have found no means of washing sick or convalescents except in
sick wards. In some of these instances the necessity has been so strongly felt of
having some such place that convalescents are not unfrequently obliged to use the
wash-house, kitchen, back-yard, or other equally objectionable place for performing their
ablutions.

To supply this great defect we have recommended generally the introduction of
ablution tables with sunk basins, the tables being of slate and the basin of white carthen-
ware. Over each basin are two water taps, one for hot and one for cold water, and in the
bottom of the basin is a plug by which it may be emptied.

We have likewise recommended a form of cast-iron basin, represented in Fig. 50, which
when supplicd with hot and cold water answers very well. In most instances space can
be obtained for the ablution table in the same prejection where the bath is placed. In
other instances space can be obfained in some equally convenient part of the hospital,
but we have objected altogether to placing either ablution table or bath in sunk base-
ments, where we found them generally placed in the few cases in which they were in use,
because the men would probably receive more injury from cold and danp n using them
than they would derive benefit either from washing or bathing. =
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We have likewise indicated the deficiency of accommedation as regards orderlies
rooms, stores, space for the sick of soldiers' families, &c., and in some instances we have
had estimates framed for supplying the deficiency of accommodation; but these have
been of little use except to sﬂnwuio large a sum of money will be required for the
purpose. We have not, therefore, included these items in our estimates for hospital
improvements sent to the Secretary of State; but with respect to all other matters, such
as ventilation, warming, drainage, waterclosets, baths, &c., being essential to the
existence of hospitals, these have been always included in our estimates for works,
order to give a general idea of the sanitary state of each hospital at the time of our
inspection, we have given on Table H. a digest of the defects, the improvements required,
their estimated cost, the items and amounts sanctioned by the Secretary of State, and
the items and amounts postponed. It will be seen that the items and amounts sane-
tioned for hospitals are much more numerous than those sanctioned for barracks, and
in a very short time it is to be hoped that the sanitary defects of military hospitals
will be amongst things of the past, always excepting the very important matter of over-
erowding, which we would most earnestly recommend to be dealt with immediately.

The following summaries of Table H. exhibit the sanitary state of the hospitals at one ;

view :—

L—ApDiTIoNAL HoSPITAL ACCOMMODATION required to give 1,200 Cubic Feet per Bed.

Hamber of Wards. I' Preneiit Hrﬁfﬁl&nﬂjﬁmhﬂ of Humber “.r pl::'dﬁi 1,200 Cuble | o e o v in Bod Bpaces.
i ! .
788 | 6,732 3,856 l 287G
i

2 —IMPROVEMENTS in VENTILATION and WanMING.

Nuomber of Wards, ke, Number of Hospitals,
Huture of Banbtary Improvensents. I:xr:p:ahwit;:::hh Watare of Sanitary Improvements, kiwm'mmﬂl.h 4
requined. iry
Ventilation of Wards - TBS Ventilation of Kitehens - - 40
Ditio Staircases - - = | 57 Ditto Serjeants’ Rooms = - all
By I | e

3.—IMPROVEMENTS in WATER SUPPLY, DRAINAGE, WATERCLOSETS, BATHS, ABLUTION
ACCOMMODATION, &

-t . — e mmm i e e

Namber of Haospitals Number of Haspitals
Matore of Sanitary Tmprovements. hﬁﬂ.ﬂﬁ s Nuture of Sanitary Improvements, I 'Mﬂi
redquired. reuired,
Water Supply - E - - 28 Ahalition of Cess:pits - = 45
Baths - - - - - i Ditto Ash-pits - - - - fif 5
Lavatories - - - - 0 Improved Cooking Apparatus - | a7
Improved Dreainage - - - 49 Tn.proved Wash-houses - - | o3
Waterelosets - - - - 56 Increased Window Space - 2 19
Improved Latrines = - - 49 [EPTS - = e 3 & 35
Urinals = = = - g 16 Exercising Grounds - - L]

e — o s e - ———

SECTION IIL

PROGRESS OF SANITARY IMPROVEMENTS IN BARRACKS AND
HOSPITALS. '

Paragraph 13 of our instructions from the War Department runs as follows: —

“ You will further sce that the works directed or recommended by you are comEIetéﬂ;;
to your satisfaction, and you shall report on the same forthwith to thmJ{)epartmmt. !

['his instruction involves a careful personal examination into the execution and
efficiency of the various sanitary works we have recommended; but it has not been
in our power hitherto to comply literally with it. In a practical matter where so much
of the procedure ren;luimd is new, and where so many important sanitary problems have
to be practically solved in the most efficient and economical manner, it would not be
surprising if some changes and alterations required to be made in order to adapt the
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This abstract shows that nearly 3,000 barrack-rooms and 500 hospital wards have been
already ventilated on our plan, by shafts carried from the ceilings to above the roof, and
by inlets close to the ceilings. In round numbers, three-fifths of all the barrack-rooms,
and two-thirds of the hospital wards at the stations we have reported on have been
already ventilated, besides non-commissioned officers’ rooms, guard rooms, &c. But
improved ventilating fire-grates, which are essential to the ventilation of both barracks
an hﬂsgit;]s during winter, up to the date of the returns, have been introduced only
into 28 acks nm? 10 hospitals.

The following is an abstract of the sanitary improvements included in Table I.:—

Number of Barracks Numhber of Hospitals

Sanixy Yaprovement ot i |
ant. carsied out,
Yentilation Ly Shalts and Inleis - - - 21 T4 53
Improved Fire-grates for ventilating and warming - - a5 10
Drainage, including abolition of Cess-pits - - . I3 . 8
Improvements in Latrines and Watercloseis - i - 45 ] 15
Improved Urinals - - - - - - 1% I 1
Improved Water Supply - = = - - - 17 4
Increased Windew Space and Linprovements in Window Sashes - # 6
Baths - - - - - - - - al b
Improvements in Allution BRooms - - - - 43 14
Improved means for Washing and Drying Linen - 25 4
Improvements in Cooking Apparatus - - . ia 10
Cther Improvements in Kitchens - - = = 4z »
Improvements in Manure Ieaps and Ash-pits - - - 20 —
Ventilation of Stables under Barrack Rooms - E 2 13 ' =2
Gas introduced - - - . - - = 4 8
Exarcising Grounds for Convaloscenis - - - - - i3

It will be seen that eight barracks and six hospitals have been provided with more
window space, or have had existing windows improved. About a third of the barracks
and about a fifth of the hospitals we have reported on have been supplied with fixed
baths, and water laid on. In the hospital baths both hot and cold water are supplied.
Privies and cess-pits have been abolished, and water latrines substituted, or otherwise
improved, in 45 barracks, and waterclosets have been put up in 15 hospitals, Means of
roasting or baking meat have been provided for 75 barracks, and improved cooking ranges
put up in 10 hospitals. In 43 barracks the ablution rooms have been improved in
various ways, by gratings, pegs, light, ventilation, beads to the tables, &c., and 14 i-
tals, hitherto unprovided with any special means of ablution, have had suitable lavatories
constructed. Manure heaps and ashpits have been removed altogether from where
they occasioned nuisance, or they have been improved, so as to prevent musance in 26
barracks. In thirteen cavalry barracks stables placed under barrack-rooms have been
ventilated by shafts from the corners, carried through the roof, to diminish the risk of foul
air passing up to the barrack rooms.

Improved water supply has been introduced in 17 barracks and 4 hospitals. In one
instance, at Chatham, a water tower has been erected, from which a constant su
of water is delivered throughout the whole garrison. Nine barracks and eight hospitals
have been lighted throughout with gas, and three hospitals have had exercising grounds
provided for convalescents; twenty-six barrack wash-houses have been improved to a
greater or less extent, by having fixed tubs, ventilation, drying stoves, &c. provided.

el
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PART IIL

Pa———

SANITARY PRINCIPLES OF BARRACK, CAMP, AND HOSPITAL
ARRANGEMENT AND CONSTRUCTION.

Ix a preceding part of the report we have pointed out the more common defects in the
construction of barracks and hospitals which have come under notice in our inquiry into the
state of the barracks in the United Kingdom, and we now proceed to deseribe briefly the

eneral sanitary principles which onght in future to be observed in the econstruction of
these buildings. Much of what we have to state has been given in another form in the
preceding pages, but we have considered that it mizht be useful to bring the whele of the
sanitary prineiples we have discussed into a practical shape for future application,

In doing so we shall not enter into details of construction. These must necessarily be
determined by the position, size, and form of the ground at the disposal of the architect.
Neither is it our intention to discuss what should be the constituent parts of a barrack ; all
we propose to do is to endeavour to lay down certain general prineiples, which if followed
out will enable healthy barracks and hospitals to be built.

SECTION I

1. Primcirres oF BarRrack CONSTRUCTION.

Selection of Sites for Barracks.—The position of a barrack must be determined primarily
by military reasons. But wherever there is a choice of position, it need hardly be stated
that a healthy country site should be chosen in preference to a town site, that there should
be a healthy local elimate and exposure, that the vicinity of marshes, stagnant water, moddy
banks, and sites generally where malarin exists, and produces its usual results among the
civil population should be avoided, that there should be a good available water supply,
sufficient elevation to ensure good drainage to an accessible outfall, that a porous subsoil
should be selected in preference to a retentive one, wherever it can be had, and that the
area of ground should be large enough, not only for the healthy disposal of the buildings,
and for exercise and recreation, but for preventing encroachments of the civil population.

In practice it may not always be possible to obtain every one of these advantages, but they
onght certainly to be sought for, and none of them dispensed with, unless for good and
sufficient reasons.

An unhealthy barrack site leads to a constantly recurring loss of efficiency among the troops
from preventible disease, and this faet ought to weigh foreibly as against selection of ground
for purely military purposes. What we contend for is, that all the circumstances and condi-
tions should be weighed together before arriving at a conclusion.

Surface and Subsoil Drainage.—Having selected the site, the whole area within the barrack
enclosure should be thoroughly underdrained to the depth of four feet at least, by tile drains
laced at distances differing aceording to the nature of the subsoil, and the fall of the ground.
he lines of drainage should be closer to each other or more distant according as the subsoil
is more or less retentive of moisture.  In some positions with a very porous subsoil in which
water never remains, tile drainage may be unnecessary, but such instances are rare exceptions.
The drainage should be in all cases sufficient to keep the parade ground firm and dry. If
the ground is on a slope, the water from the higher ground shwﬂa carefully ent off by
catch-water drains, and turned away from the site.
Surface drainage requires special attention, and hence all paving for barracks and stables
should be formed of square setts closely joined. 'The surface gutters should be well laid, and
formed to convey away water as rapidly as possible. The guttering should not be close to the
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We would propose from 20 to 30 beds as the unit of number. The beds being arranged
with their heads to the walls on opposite sides of the room.

The unit of space in temperate elimates must be 600 cubic feet per bed in conformity with
the new regulations. Each barrack room should, therefore, have a cubic capacity of from
12,000 to 18,000 feet.

Nineteen or twenty feet would be a good width for a barrack room. It would allow ample
space for tables and forms when the beds are made down, and would allow about 11 or 12
feet between the opposite beds during the day when the bedsteads are turned up. The beds
should be arranged with their heads to the walls between the windows. In no ease should
there be more than two rows of beds between the opposite windows. This rule holds good
in all elimates, but more especially in hot climates.

Barrack bedsteads are about three feet wide. When arranged side by side, there should be
at least 2 feet between them, so that the average breadth of each bed space would be 5 feet.
Barrack-rooms should not be less than 11 feet high.

A room 20 feet wide and 12 feet high, with 5 feet bed spaces along the walls, would give
the regulation amount of GO0 cubie feet per bed. If the heisht of the room is less than
12 feet, it would be better to make up the unit of cubie space by inereasing the bed space
along the walls, than by making the reom wider.

All men's rooms in permanent barracks should bave ceilings. The space in the slope of
the roof should not be taken into barrack-rooms avy more than into the rooms of ordinary
dwelling-houses.

These data, which are required for health, will enable properly proportioned rooms to be
planned.

There should be about half as many windows as there are beds in the room : they shonld
be on opposite sides of the room; they should be carvied up to within a few inches of the
ceiling, and be hung so that both upper and lower sashes can be opened or shut.

The fire-place should be placed in the side wall in the centre of the length of one side of
the room, and should be constructed to warm part of the air admitted for ventilation. IF the
room were constructed for 30 beds two fire-places would probably be required ; in which ease
they should be placed on oppesite sides of the room, but not opposite each other.

The elements of healthy barrack room construction are then : —

1. Accommodation for from 20 to 30 beds per room, at 600 cubic feet per bed.

2, Height of room from 11 feet to 12 feet.

3. Breadth of room 19 to 20 feet,

4, Windows equal to about half the number of beds, arranged on opposite sides of the
room. .

5. No more than two rows of beds in any barrack room. Beds to be placed with their
heads to the walls, and 5 feet in breadth at least allowed for each bed.

No barrack roomn should in future contain either a serjeant’s bunk or a urine tub.

Each barrack room should have a serjeant’s room opening from the landing or
and esnnected with the barrack room ; and either at the entrance, or at the further end
opposite the entrance there should be a well lighted and well ventilated room, with fixed
ablution basins, with plags and with water taps over them. See fig. 50. One basin for 10
men, or for every fraction of 10 men, is enough. In t!m same room there should Le placed
a night urinal constructed on the prineiple represented in figs. 48, 40,

The barrack room unit which we propose for adoption contains :—

1. The barrack room.

2. The serjeant’s room.

3. An ablution room, with fixed basins.
4. A night urinal.

Arrangement of Units.—The plan of a proposed addition to the eavalry barracks at York,
fig. 75, shows one form of arranging these units to suit a particular case. The addition is
intended for 100 non-commissioned officers and men, and will be two stories high, with a
central staircase; a serjeants’ room right and left on each flat, and beyond each serjeants’
room a barrack room for 24 men. Each room has two ventilating shafts, inlets for fresh air
between the windows, and a ventilating fire grate. At the end of each room, opposite the
door, is placed an ablation room with fixed basins, and a night urinal.
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Each noa-commissioned officers’ room should be ventilated by a shaft, and provided with
a ventilating grate fitted with a small oven, of the construction shown in figz. 37 A,  Shafts
and inlets for air should be used for the urinal room and ablution room, The ablution rooms
and urinals should be as light as possible.

Cavalry Barrack Construction. — These general principles are applicable to all barrack
rooms. ‘They involve a change in the manner of constructing barracks, especially those for
earalry, beeause, to give effect to them requires the stables to be separated from the men's
foarters,

: As already stated, there are certain parts of barracks which in the block plan onght always
to be separated from barrack rooms.  The most important of these parts are stables, We
have already pointed out the disadvantages of placing men's rooms over stables. The su&
posed advantages are,—the larger cubic space afforded to men in cavalry barracks by t
existing arrangement, and the less exposure the men have to undergo in passing and
repassing from their rooms to the stables.

With regard to the first of these advantages, there is no doubt that the superficial area
required for horses necessitates a corresponding superficial area, and consequently a con-
siderable amount of cubic space in the men's rooms above. But, on the other hand, in all
new barracks, whether for cavalry or infantry, the amount of space per man must, according
to the new regulations, be as great as it is at present in cavalry barrack rooms over stables,

With reference to the supposed additional exposure the men must undergo to reach stables
not under their rooms, the objection ean readily be obviated by a covered passage between the
rooms and the stables, which would in reality give much better protection than the men have
at present,

There is, then, no reason why the present arrangement of cavalry barracks should be
perpetuated in new barracks, more especially as the experiment of separating the men from -
the horses has succeeded in two or three large cavalry barracks in Ireland. B

The advantages to be derived from the change proposed would be very preat as regards
men, but it would be even greater as regands horses.  After much experience and attentive
consideration of the subject, we do not hesitate to say that it is impossible to ventilate satis-
factorily a stable accommaodating a large number of horses, if anythtg beside the roof is
interposed between the stable and the outer air, and that it is equally impossible to keep the
air in men's rooms over stables pure and free from stable odour. R

There would be a great gain in health, both to men and horses, if they were separately
housed.

In large cavalry barracks the men’s rooms might be arranged in two floors in line, with
the stables behind, separated from the men's rooms by a paved court 30 or 40 feet wide.

Behind the line of stables should be the litter sheds, amnd behind the litter sheds should
be the places of temporary deposit for manure, latrines, and urinals,

It would be a great improvement in all barracks to run a eorridor with a glass roof along
one side of the ground floor rooms. If made wide enough it would serve the purpose of a
drill shed, and would enable the men to leave their rooms in wet weather. 'lPlljs corridor
could easily be connected with the stables in cavalry barracks by a covered passage sup-
ported on pillars and earried aeross the eourt between the barrack rooms and the stables, and *
so the required proteetion in passing between the rooms and stables eould be obtained ; but
in most cases this wonld searcely be necessary, as the whole distance to be traversed by the
men from the corridor to the stables would not exeesd 30 or 40 feet.

Cook-howses.— Barrack cook-honses should not be under the same roof as the barrack rooms,
but] at such a convenient distance from the rooms as to enable the dinners to be brought hot
tn the men. 3

It is advizable that the distance to be traversed between the eook-houses and the men's
rooms should not exceed 100 yards, and wherever a covered communieation can be pmvideﬂ' :
it would be a great advantage and eomfort to have one. When, from the size of the barrack,
one eook-house would be too distant from part of the buildings, two or more cook-houses
should be provided. - " V.

Iach eook-house should eontain boilers and an oven eapable of ecoking, the former two-
thirds, the latter one-half the rations. oy

Any of the improved cooking arrangements already deseribed would answer. Any better
anes that may be contrived should be adopted, i

Simplicity, economy of fuel, efficiency, and suitable variety of cooking are the poin
requiring attention in barrack -::nnkillg apparatus. 5 : :

Each cook-house should be theroughly lighted, and ventilated through the roof. It should
lave snificient area for every convenience. There should be tables, and a bar for receiving

il
s
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employed, and an outlet can be obtained into a river, a sewage filter, such as that shown in
fig. 39, should be constructed to reduee the nuisance to the greatest possible extent.

No cesspits, sunk ashpits, or sunk manure pits, should ever be resorted to within barrack
enclosures. :

If & sewnge tank must be resorted to in rare eases, it should be placed away from the
barrack altogether, and the sewage should be condueted thither in pipes,

Care should be taken to ventilate all barrack sewers at some point outside the barrack
boundary.  The ventilating openings should be proteeted by wire boxes filled with charcoal
to deodorize the air escaping from the sewer.

Glazed earthenware pipes, exeept under very special circomstanees, will be found sufficient
for all purposes of harrack sewerage and drainage. Their sizes should be carefully adjusted
to the fall, ahd to the amount of fluid they have to convey. As the discharge of barrack
sewage is not constant, but intermittent and irregular in quantity, it will be found advan-
tageous to provide means of inspecting, and of fAlushing the main lines of sewerage.

Latrines,—The form of latrine adopted should be on Maefarlane’s or Jennings' principle,
figs. 40, 41, not built deep into the ground, but shallow, with the bed of the latrine not
below the level of the ground. It is important to save both water and fall for the
drainage, both of which are unnecessarily expended by sinking the latrine below the level
of the ground.

The seats should be not less than five per eent. of the barrack foree. They should be divided
from each other by partitions and halt doors. The latrine buildings should be light and
well ventilated, They should be placed near the boundary wall at as great a distance as may
be convenient from the men's rooms.

Urinals.—Urinals in the same proportion should be provided near the latrines, but de-
tached from them. They should be constructed on one of the plans shown on figs. 45, 46, 47,
and provided with the means of thorongh washing and cleansing with water.

Cleansing, Manure Pits, §e.—The great principle to be observed in removing the solid
refuse of barracks is, that every decomposable substance should be taken away at once. This
principle applies to all barracks, but especially to those in warm climates,

The principle, may, however, be applied in various ways to suit loeal convenience. In
open situations exposed to cool winds there is less danger of injury to health from decom-
posing matters than there would be in hot, moist, close positions. In country barracks,
generally, there is less risk of injury than in barracks built in the close parts of towns. These
considerations show that the same stringeney is not neeessarily required everywhere. Position
by itself affords a certain degree of protection from nuisance, The amount of decomposing
matter usually produced is also another point to be considered. A small daily product is not,
of eourse, so injurious as a large product. Even the manner of accumulating decomposing
substances influences their effect om health, There is less risk from a dung-heap to the leeward
than to the windward of a barrack.,  If a deep pit is dug in the ground, into which the
refose is thrown in the intervals betwezen times of removal, rain and surface water will mix
with the refuse and hasten its decomposition, and, generally, the lowest part of the filth will
not e removed, but will be left to fester and produce malaria,

While, then, the principle on which barvack-cleansing should take place ought to be daily
removal of all refase, this role may be relaxed where daily removal would be either imprac-
tieable or very costly, provided certain other cenditions be observed.

First. With regard to the eazes in which daily removal is imperative. These are, in warm
clumates, and {Il:il'iil_::' hiot and Hl'llll’.":'lllh}‘ SEAS0NS, in all elimates. Under such cirenmstances the
whole refuse should be removed at least onee a (l'.'l}',

Second, In towa barracks there should be daily removal.  Ash-pits and dung-heaps ought
never to be permitted in such barvacks.  They are quite unnecessary. A light iron cart or
earts should be placed to receive the refuse, to be removed every day, and an empty cart left,

Thivdly. In forts and other places where the space is very eircuomseribed, and where, if
eshi-pits are used, they must be placed close to men's rooms.  In all such cases daily removal
is mecessary.

For these cases neither ash-pit nor dung-pit ought to be provided in the barrack con-
struction,  Places where the carts can 5!;1;1.:!, properly paved and conveniently placed for
kitchens and stables, are all that are required.

In open country distriets, if daily removal eannot be provided for, ash-pits and dung-pits,
to hold two or three days' accumulation, may be provided, but only under the following
conditions :— ' '

1. That they be sufficiently removed from the barrack rooms to prevent any smell from
them reaching the rooms.
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suggest themselves, which would greatly diminish the amount of fatigue duty at present
necessary for the purpose. It would also obviate the constant risk of impurity to wells,
arising out of the usual method of drawing water. The margin of the well is often a mere
quagmire, from which mud falls into the well, and renders the water all but unfit for use.

This may be to a considerable extent prevented by paving the ground round the mouth
of the well, and enelosing the mouth within a low wall.  But the risk of pollution might be
avoided altogether by improving the method of drawing and distributing water.

Filteation through sand, with or without charcoal, may generally be practised in cases
where the condition of the water supply requires it.  But before this expedient is resorted to,
every endeavour should be made to obtain and distribute water free of impurities. The supply
of water to camp animals is often very defective, and much unnecessary snffering and loss
is the consequence. A little ingenuity expended on very simple materials will generally
prevent this.

Avrvangement of Tents and Huts.—As regards the arrangement of tents and huts, it may
be laid down as a general rule that the more space allowed between them for ventilation, the
more healthy will the force be, but the area over which it is possible to spread a force must
necessarily depend on the size of the ground, and on the nature of the service. Some general
principle should nevertheless be adopted in dealing with the question. It has been shown in
the repost of the Royal Commission on the Sanitary State of the Army that the Quarter-
master-General’s instruetions for enmping, issued at the commencement of the Crimean war,
authorized densities of population on the camp surface equal to 347,000, 348,000, and
664,000 inhabitants per square mile. The lowest of these densities is double that of the
most densely populated district in England. It ineludes, not only the ground actually covered
by tents, but all the open spaces in the eamp, The ground actvally covered by tents in these
plans of encampinent gave a density of population equal to 1,044,820 per square mile.

The influenee on health of surface overcrowding in towns is now well known, and there
cannot be a doubt that surfice overcrowding in camps is a common cause of camp diseases.
A eamp is a temporary town without paving or proper drainage. It is only by paving and
drainage that the deleterious influence of surface overcrowding in towns can be reduced to a
minimum. But paving and drainage eannot be carried out to a sufficient extent in camps to
enable the surface to be erowded, and therefore as large an extent of space should be given
as the nature of the ground or of the service will admit.

At the time of the Health of Towns Inquiry, it was found that the approximate density of
population on the built area of five of the prineipal towns in Englaml was as follows:—

Tnhalitants per

Towins: Boquare Mile,
Leeds - - - - - 87,256
Metropolis - - - = 50,000
Birmingham - - - - 40,000
Manchester (township) - - - 100,000
Livernool (parish) - - - 138,224

It was, moreover, found that the proportional annwal deaths from fever in these towns
inereased with the density.

In the Report of the Royal Commission on the Sanitary State of the Army the following
examples are given of the most densely peopled districts in the metropolis.

. Inhalitants

IEsiriee, Hguars Wi
St. James', Westminster - - 144,008
Holborn - - - - = 148,705
St. Lnke - - - - = 151,104
Strand - - - - - 161,556
Fast London - - . - 175,816

All these examples drawn from towns oceur in places where paving and draining have been
more or less earried out, and where, nevertheless, the influence of surface overcrowding on
health is obvious on a comparison being made with less erowded distriets. If we compare
any of these densities with the authorized densities for eamps, which have neither drainage
nor paving, given above, we shall be enabled to form some estimate of what is likely to be
the influence on health of surfaee overcrowding in eamps.

Assuming a square mile = 3,007,600 square yards, and 15 men to a tent as our units of

comparison, the following table will give the surface area per tent for different densities of
population per square mile.
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men anything like the amount of space in tents which they have in barrack rooms. The
space per man in the common bell tent does not exceed 51 eubic feet in camp, and it is only
34 eubic feet on march. In barracks it is now 600 cubic feet per man, or 88 cubic feet more
than the total cubie contents of a bell tent. In camp a bell tent is expected to hold 12 men
(excluding three men on guard), and 15 men on march. If the air in an ocenpied tent were
renewed to the same extent as it is in the barrack rooms we have ventilated, the whele enbie
contents of the tent would have to be renewed from 24 to 30 times per hour. It is a common
observation that tents occupying the same ground for a length of time become unhealthy, It
appears as if the subscil becomes saturated with effluvia from the men’s bodies and produces
malaria. Shifting the tents to fresh ground within the same lines so as to expose the vacated
spots to sun and air, is the obvious and usuval remedy for this. These facts are sufficient to
show the necessity of abundant ventilation in tents to keep the men in health.

Camp Police.—It need hardly be stated that it is of primary importance in all camps to
institute an active eamp police for preventing nuisances.  As already stated camps have not,
and eannot have the advantages of paving and draining enjoyed by towns. A paved surface
is readily eleansed, and a drained subsoil cannot beeome injuriously saturated with water
and organic matter. If an undrained and wnpaved surface is kept in a filthy state, the sub-
soil will in a short time be satorated with decomposing matter, and will beeome a fresh sonrce
of malaria, and the whele site will shortly be unfit for occupation. Filth or decaying matter
should never be allowed to lie on the surface of a camp or for a considerable distance round
it. Camp nuisances can often be detected by the sense of smell a quarter or half a mile
away, in the same manner as the smell of a filthy town can be detected for miles to leeward.
Whenever in camps the air smells of foul matter, especially when the atmosphere is still, as
it often is at night, there is danger to health, and particularly so during epidemie seasons.

Camp Lairines.—One of the most frequent causes of an unhealthy condition of the air of
a camp is either neglecting to provide latrines, so that the ground outside the camp becomes
covered with filth, or constructing the latrines too shallow and exposing too large a surface to
rain, sun and air.

A camp unprovided with latrines is always in a state of dunger from epidemie disease, and
all the parts of a camp exposed to emanations from improperly constructed latrines are in the
same condition. Latrines should be so managed that no smell from them should ever reach
the men's tents ; to ensure this, very simple precautions enly are required.

1. The latrines should be piaced to leeward with prevailing winds, and at as great a dis-
tance from the tents as is compatible with convenience.

2. They should be dug narrow and deep, and their contents covered over every evening
with at least a foot of fresh earth. A certain bulk of earth, and thickness of covering are
required to absorb the putrescent gas, otherwise it will disperse itself and pollute the air to a
considerable distance round. '

3. When the latrine is filled to within 2 feet 6 inches or 3 feet of the surface, earth should
be thrown into it and heaped over it like a grave to mark its site.

4. Great care should be taken not to place latrines near existing wells, nor to dig wells
near where latrines have been placed. The necessity of these precautions to prevent wells
beeoming polluted is obvious.

Sereens made out of any available material are of course required for latrines.

In wore permanent camps, movealle box latrines should be used, and their contents
remove:d daily, as is the case at Aldershott, Colehester, and Shorneliffe ; or water latrines should
be provided on the plan already mentioned, if a proper drainage outlet can be obtained.

Picketting Grovnds.—The presence of horses, bullecks, and other animals is another obvious
cause of impurity in camps. They should be placed to leeward of the men's tents when-
ever practieable, and the most serupulous cleanliness should be observed in all picketting

rouils.

2 The safest way of disposing of the refuse straw and dung is to cart it away from the camp
altogether. For a numnerous body of horses a spot should be selected from three-quarters of
a mile to a mile at least, to leeward, and even further than this in warm, moist climates,
Continuous daily burning of the manure and refuse straw is also a good way of disposing of
it, but unless very carefully done with a favourable dry wind to carry away the fumes, burning
gives rise to much nuisance, and keeps the air to n considerable distance in an offensive
state.

Slaughtering Places.—Slaughtering places should be seleeted with reference also to prevail-

ing winds, at such a distance from the camp that the offal can be buried on the spot with
safety, or the offal should be removed and buried at a safe distance.
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Fig. 77 shows how such a site, on the assumption that its occupation was necessary, ought
to have been prepared for the hut by eutting away the earth all round, and draining the .'EH_
on which the hut was to be placed. ;

Figh 77.

R i

Hut site cleared and drained, Cross Scctior,

Self-draining sites have sometimes been made unbealthy by reproducing the conditions in
Fig. 76 in another way. This is shown in Fig. 78. In this example the sides of the hut are
banked up with earth, partly to obtain firmness of position, partly to prevent loss of heat in cold
weather, Fever among the men was the eonsequence,

Fig. T8,

Hut banked up oz level ground, Cross Bection.

A less exceptionable method of obtaining steadiness and warmth is shown in Fig. 79, in
which the hut sides are protected by an uncemented wall of rubble stone. But even this is
not safe unless the caves projeet sufficiently to turn the rain from the top of the wall. Other-
wise the water may be condueted direetly into the hut.

Figs. 76 and 78, it will be observed, have no windows, except small ones at each end, and
no ventilation. Figs. 77 and 79 show the same huts ventilated by raising part of the ridge
boards about 4 inches.

Fig. 79.

-

Hut buitt round with stane, Cross Section.
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Fig. 80 shows a healthy eonstruction of scantling huts, together with the ground cleared,
levelled, and drained, ridge ventilation, projecting eaves to carry the roof-water from the
foundations, and the requisite number of windows,

Fig. 0.

==Lt R B Ty

p Hut with Site cleared amd d.l‘l.lll!ld, ﬁﬂit mliln'r“]' windows, and ]mq;[wﬁng EAVEE, rocs Seciion,

It would be a further improvement to raise the floors above the level of the ground, to
afford free ventilation beneath, in the manner shown in Fig. 95.

Brick Huts.—Wooden huts onght not to be crected when the encampment is intended
to remain for more than two or three years.  After this period wooden huts become expensive
on account of repairs ; they beeome infested with vermin and saturated with organic matter,
and brick huts are preferable.

The huts, whether of brick or of woud, ought to be raised sufficiently above the ground to
allow of a free current of air passing underneath the flooring. In hot climates the floors
should be raised at least three feet above the ground. The huts may be arranged side by
side in lines, with a space between them equal to at least three times their height. In hot
climates they should Le arranged in echelon or otherwise, so as to receive the full henefit of
winds, and walls and roofs should be double, or the walls should be pratected from the
sun by verandahs.

A good and at the same time a simple and economical form of eonstruction of brick camp
huts is that proposed for the extension of Colchester eamp, represented in Fig, 81,

Fig. Bl.—CorLcnigsten Cavr Prorosen Hers
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Deran, showing method of sdmitting fresh air under the eaves. The louvres are eapable of befng elosed more of bois in eold weaties,
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Section oa line A B

The huts are of brick, joined end to end, with two non-commissioned officers’ rooms be-
tween them. Each hut, or rather half hut, is 60 feet long, 20 feet wide, and 9 feet 6 inches
high to the top of the wall, and accommodates 25 men. Including the space under the roof,
each man will have very nearly G00 cubic feet of space. The floors are raised above the
ground, with ventilation below them.

Ventilation of the huts is effected by outlet shafts passing through the roof and %m-miu.u'?'
in louvres, and by inlets under the eaves so arranged as to throw the inflowing current of air
upwards. Ventilating grates are used for warming part of the air admitted in winter.

At the end of each hut is a small ontbuilding eontaining fixed wash-hand basins, foot
pans, and o night urinal,  The baths, latrines, and day urinals are placed away from the huts.

These huts, it will be seen, are barrack units similar to those already deseribed, applied to
camp purposes.

4. —Temrorany Barraces axp CQUARTERS.

The examples given in a preceding part of this report illustrate sufficiently the necessity of
keeping certain principles clearly in view in selecting hm‘]dinﬁs for temporary barracks.
Low, flthy, ill-drained, and unwholesome parts of towns should be avoided, as also all
crowded, complicated buildings, with small courts, or surrounded with high walls or other
encumbrances to a free external ventilation. The whole neighbourhood should be carefully
inspected. Every building destined for occupation should be examined as to its drai
structure, cleanliness, means of ventilation, windows, doors, &c. The cubic contents of
each room should be obtained, and the precise number of men who can with safety be
placed in the room should be laid down by order.

Cleansing of QQuarters—Defore being occupied, all the rooms, passages, &e., should be
cleansed 5 the walls and ceilings seraped and washed with quicklime wash, and this process
should be repeated as often as the sanitary officer considers it to be necessary,

Ventilation.—The most ready means at hand for ventilating the rooms should be adopted.
Window panes should be removed and louvre boards, slanting upwards to the miliﬂ, sub-
stituted. Openings should be made in the ceilings of upI:e'r rooms and throu roofs
Stairs and llasau[ies should always be freely ventilated through the roof, and by removing
window panes. Where the occupation is likely to be a prolonged one, wooden ventilating
shafts with proper inlets should be introduced into the rooms.

Paving, Drainage, Latrines, Cleansing.—The paving and surface draining in the immediate
vicinity should be placed in the best practicable state of repair. The immediate neighbour-
hood should be kept thoroughly clean and nuisances prevented. Ar ents should be
made for removing impurities to a distanee as speedily as possible. trines should be
provided, and arrangements made for their being cleansed. No accumulation of decomposing
matter should be permitted to exist, but nuisances which cannot be removed may be covered
with fresh earth, ashes, or with charcoal dust where it can be obtained. Provision should be
made for the additional surface cleansing and removal of refuse matters required when many
animals aceompany an oceupying foree.

Water Supply.—The water supply should be carefully examined, and means taken to pre-
serve it in a state of purity, to improve its means of distribution both for men and animals,
and to increase the amount if necessary,
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healthy position outside the lines, reserving such hospital accommodation as may be
necessary within the lines solely for times of war.

Isolation of Hospital.—In arranging the buildings within an ordinary barrack enclosure,
care should be taken to isolate the hospital to a sufficient distance from the boundary
wall to ensure a free circulation of air round it. In doing this, space for an exercising
ground would at the same time be obtained. The necessary distance will depend some-
what on the position.  If the situation of the barrack be high and exposed, the circu-
lation of air will be much freer than if it be in a low confined position, and a less amount
of isolation will be required in the former than in the latter case. In all ordinary
instances the interval between the hospital and the boundary wall should never be
less than three or four times the height of the hospital, exclusive of the ground covered
by out-buildings. In close positions this distance would be insufficient.

There should be no buildings near the hospital, except those immediately connected
with its objects. To ensure this, it ought to be placed at the extremity of the parade
ground most remote from barracks and stables, and it should be cut off from the
parade ground by a low wall and railing sufficient for isolation and discipline, but not
such as to interfere with the free circulation of air. Part of the exercising ground for
convalescents might be in front or at the ends of the hospital.

Care should be taken not to place the hospital in an angle of the enclosure, unless
the enclosure at that point be completed by railings, and not by a wall.

The site selected should be that where encroachments of dwellings or nuisances outside
the enclosure would be least likely to arise. If there is no security in any part of the
ground from such encroachments, the only remedy is to place the hospital at a greater
distance from the wall. Shed buildings for stores of certain kinds might be placed
between the hospital and the boundary, so as to increase the distance, but the distance
between these sheds and the hospital should not be less than three or four times the
height of the hospital. :

These remarks apply specially to regimental hospitals in barracks. Where hespitals
are to be built separate from barracks, there is of course much greater facility in the
choice of site, but in thiz case also sufficient arca should be provided to admit of the
necessary isolation of buildings from dwellings of the civil population, and to prevent
encroachments. From one and a ball to two acres for every 100 beds ought to be

vided, except in cases where from the nature of the position, encroachments are
impossible.  In such cases, sufficient ground only for isolating the buildings and for con-
valescents exercising would be necessary.

Tests of Healthiness of Site.— An inquiry into the rate of sickness and mortality in
the district will afford valuable indications as to the suitableness of the site for sick.
But ecare should be taken not to be guided by the mortality alone; for it by no means
follows that a distriet with a low rate of mortality is suitable for sick. The nature of
the diseases and the facility or otherwise with which convalescences and recoveries take
place, must also bhe taken into account. Time is a most important element in the
question, Esp::l:'lu.llly as regards sick soldiers, who ought to be returned to the ranks as

.

speedily as possib

Climate.—The local elimate should be healthy. There should be nothing to prevent
a perfectly free circulation of air over the district. There should be no nuisances, damp
ravines, muddy crecks, or ditches, undrained or marshy ground close to the site, or in
such a position that the prevailing winds would blow over them to the hospital. The
natural drainage outlets should be sufficient and available. From want of attention
to this matter the whole fluid refuse of large military hospitals has been allowed to
percolate the subsoil within the hospital enclosures for many years. Why build a hospital
on ground which does not admit of being drained? If a barrack or fort must be placed
on such ground, there is no necessity for the hospital being placed there.

Plan and Construction of Hospital.—Having selected and pre;;;tercd the ground, the
next point is to determine on what principles the building is to be constructed. This
is an all-important point, respecting which, as we have already shuwn, there have hitherto
been no fixed principles reoc:-guize:f Hence there are very few military hospitals planned
in such a manner as to be sufficiently supplied with space, light, and air, and there is
hardly a single building in regard to whicE it can be stated that it combines the require-
ments of healthy construction with sufficient facilities for administration and discipline.
On what basis should the plan rest ? Irom what point of view should it be considered?
We state, unhesitatingly, from the ward construction. The first thing is to obtain good
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One bed should stand in each corner about 18 inches from the end wall, and each
9 feet of wall spuce between the windows should have two beds placed in it, 3 feet
from cach other, with their heads to the wall.

The windows should extend from within 2 feet 6 inches, or 3 feet, from the floor to
within 1 foot of the ceiling.

In a ward 14 feet high the window would be from 10 feet to 10 feet 6 inches high.

The following J.\lﬂﬂ and section, Iig. 82, show the proportionate spaces and the
arrangement of beds and windows in a 20 bed ward at 1,218 cubic feet bed. It does
not profess to give detailed measurements, but is simply intended to exhibit a ward unit,
combining hcuﬁhiucﬁs of arrangement with convenience. ;

With an improved fire-place in the centre of the ward the plan could be adopted as
it is, but if' the fire-place were built into the wall a slight re-arrangement of the beds on
the sides would be required, to enable a sufficient distance to be left between the fire-
place and the two adjacent beds. If would be easy to introduce shades or cheeks on
each side the grate to prevent the radiant heat falling too strongly on the adjacent beds,
If the fire-place were built in the wall a window should be placed over the fire, to avoid
the large blank wall space which would otherwise be left by the chimney breast. :

AR S

The unit of space, namely, 1,200 cubic feet per bed adhered to, would
necessarily put a limit to the size of wards, because the length would become too great
for the height and breadth, and the ward would assume the appearance of a long
or corridor. Even with 20 beds per ward, 14 feet is a minimum of height. If the number
of beds were increased to 24, 28, or 32, additional height and greater width would have

* to be given, and consequently more space per bed.

The amount of space for tropical hospitals, namely, 1,500 cubic feet per bed, allows of
better ward proportions being adopted. The breadth might be 25 Igt, the height 15
feet, and the space per bed along the walls 8 feet,  Every bed would have 100 super-
ficial feet, and 1,500 cubic feet, in wards of these proportions.

It will be observed that the ward we have shown in Fig. 82 has direct communication
with the outer air on two opposite sides, by a double line of windows, and in this it
exhibits a fundamental principle in ward construction, without the embodiment of which,
hospitals, so far as concerns recovery of the sick, will never fulfil their object perfectly.

Whenever a hospital is built this cardinal principle must never be lost sight of.

The only cases m which it can be dispensed with are in small wards with one or two
beds for special cases requiring segregation, but even in such wards there should always

be windows on two sides ; if not on opposite sides, at least on adjacent sides. In all

wards for 4 beds and ul)wnrds there should be Ulppusit.e windows.

The ward shown in Fig. 82 is intended simply to illustrate the principle on which a
ward unit should be framed. It is not intended that there should be no wards either
smaller or larger. This questien must be decided on other grounds, such as the size of
the hospital and the kind of administration to be adopted. In small hospitals a shorter
ward unit may have to be adopted. But in all hospitals, economy and efficiency of
administration demands that each ward should be constructed so as to contain the largest
number of beds consistent with sound sanitary principles. This is a most important
element in hospital economy ; it has been hitherto little attended to in England. The
French appear to have fixed the number at which the two req];liaites meet at from 32 to
40 beds.  In wards of 9 sick, arranged like those at Netley, the cost of efficient nursing
would be nearly twice the cost of efficient nursing in wards for 32 beds on the Lariboi-
sitre plan.  In wards of 32 beds, one attendant to eight sick is amply sufficient. In the
naval wards of 14 beds, one nurse can attend to only seven sick. The British Army
Hospital plan of one orderly to 10 sick has frequently to be departed from in consequence
of the smallness of their wards.

Ward Offices.—Every ward requires for itself, or it must have easy access to, the
following offices :—

1 A nurse’s room so placed that o window in the wall will enable the ward master
nurse to overlook all the beds in the ward from the room. ey
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from the outer air into the ward, The benefit of this arrangement is that the ward is
entirely free of obstruction from end to end, and has the advantare of the end window,
which should be of the tripartite construction, for ventilation, especially during night, and
this window commands any points of view in the neighbourhood. This manner of
arranging the baths and water-closets is well adapted for large wards and for large
hospitals in separate pavilions,

Fig, 53,

A Wanl for 20 beds,

B Attendonts’ rovm, with a window overlooking the ward,
(: Benllery.

Ty Waterc and ward sink.

E Bath=-room and ablotion table,

F F Yentilated lobbies,

A different arrangement of parts is shown in the plan of Lariboisicre huﬁpit-uE—Fif. 86.

In this case the water-closets are at the end of the long ward, and there is a lobby
lighted by a large window, out of which they open, but_the end window does not open
directly into the ward, The principle to be observed is to have the water-closets freely
ventilated, and at the same time to have a ventilated lobby between the water-closet and
the ward. The lobby should be entered from the ward and the water-closet from the
lobby through swing doors, closing of themselves without noise. The ablution and bath
room doors should be similar] arranged. Dy placing them at the angles, as shown in
Fig. 83, the risk of wind blowing the effluvia into the ward is very much less than if the
closets projected directly from the end of the ward.

In small hospitals built on one flat, the water.closets and urinal should be placed at
the end of the ward, and the ablution and bath room between the scullery and ward,
as already mentioned.

These, then, are all the parts required for a hospital ward and its offices. They are
shown in position in Fig. 83, which represents the Fimm"d plan of a ward in a pavilion
hospital. They are those parts of a hospital which ousht never to be nterfered with
or sacrificed for any supposed advantage whatever. They are the fixed data of hospitals
on which the entire superstructure has to be reared.

Administrative Offices—We next proceed to state what those administrative parts
are which require to be added to the ward to complete the hospital, and where they
may be most conveniently placed. In other words to consider which is the best
arrangement of parts for the block plan of a hospital.

The essential parts of a large hospital are as follow : —
1. Ward units, containing as already mentioned,

a. The ward.

4. The ward orderly’s room.
¢. ‘The ward scullery.

d. Water-closets,

. Path and ablution room.

2, The administrative offices, comprehending :

. The surgery.

The waiting room.

Serjeant’s or assistant ward-master’s quarter.

Orderlies’ quarters.

Kitchen, cook’s quarter, scullery, and provision stores. ;

Stores, including pack store, bedding store, clean linen and utensil stores, fuel
store, and small foul linen and condemned store.

NE RO SO
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Everything, in fact, which the sick have to use themselves, and every thing required
on an emergency, must be where the sick are. But everything not immediately required
by the sick should be placed at a distance, but within convenient reach.

The block plan of all hospitals, except those of the smallest dimensions, ought
therefore, to consist of at least two parts,—one for sick, another for offices. :

The smaller the number of sick the less risk is there in placing offices under the
same roof; the larger the number of sick the ter the reason for detaching the
offices. Hence in proportion as the number of beds and the size of the hospital
increase, the number of parts, including pavilions for sick, will also necessarily increase.

Number of Sick under one Roof.—In applying these principles, let us first inquire
what should be the maximum pumber of sick under one roof. It is not safe in any
hospital to have much above 100 sick, with the requisite attendants, under one roof.
In warm climates the number under one roof should not exceed 60 or 70. This rule is
the result of experience. It is found to be very difficult, if it be not impossible, to
keep the air sufficiently pure in buildings where large numbers of sick are congregated
together. The experiment has been tried again and again, The mortality 1s always
higher in large than in small hospitals, other things being equal. Small detached huts,
with from 10 to 20 beds, have been found the most healthy in practice.

Large buildings with hundreds of sick under the same roof require extraordinary care
to keep them free of hospital diseases, and the risk to life from agglomerating so many
sick, and especiall wcungud men together, is too great to be incurred. It answers no

ol purpose which cannot be better answered by subdividing the sick, while the results

ave proved that subdivision is absolutely necessary for safety.

Agglomeration of sick az a principle of hospital construction must henceforth be
abandoned.

2, —Brock Prans or pirFEreNT Crasses oF HospiTavs.

Having pointed out what ought to be the ward umit and administrative part of a
hospital, we next proceed to consider the block plan of different classes of hospitals.

The block plan of u hospital, although it must always fulfil the same conditions,
must t:dnr:,r not only with the size of the hospital, but also with the form of organization
adopted.

Three varieties of military hospitals are recognized in the serviee, namely : —

1. Regimental hospitals, single or consolidated.
2. General hospitals.
3. Camp or temporary hospitals.

The organization in general hospitals differs materially from that of the others; and
although the parts immediately required for sick are the same in kind in all classes of
hospitals, the administrative portions of a general hospital require greater extension, and
are more difficult of arrangement than these of a regimental hospital.

Temporary hospitals again may be either regimental or general in their organization.
'l"huer may consist of marquees, of huts, or of any available buildings in the neighbour-
nood.  In the latter case the buildings require to be adapted for their purpose on
certain defined general principles, in order to make them fit for occupation.

Climate also must, to a considerable extent, determine the arrangements of the block
plan, and construction of hospitals. The plan which would snit a temperate or cold
climate would not suit a hot climate, and viee versi.

Block Plan of Regimental Hospitals.—If we take the strength of a cavalry regiment at
580, and that of an infantry regiment at 1,000 non-commissioned officers and men, the

roportion of sick for whom ward space would be required, would be 10 per cent. or
from 58 to 100 beds. ;

It rarely ha;lx[_u:ns, however, that an entire regiment, neither more nor less, occupies
one barrack. I the arrangements of the service were such that barracks were occupied
in this manner, the whole question of plan and construction as regards both barracks
and hospitals would be very much simplified, and every new hospital in the service
could be erected on one common plan.  Should it be deemed at any time advisable to
abandon small barracks, and to concentrate the troops on home serviee in regimental
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Fig 86.—Drax or A Recomstan Hosritan vor 60 Beps.

g 2 2 i N
A

D i BLE

EFFLR FLAX.

-
b -]

: sl i il HERAR S :
» frﬂﬂdﬁﬁ[j"’ ~

GROUND FLAY.

1. Wands. 12, Cook's room.

2. Water-closis. 13, Scullery.

8. Onderly, 14, Carridors,

4. Seullery, 15. Aszistant steward's roon
5. Tray room. 16. Opderlies.

6. Asistant wand-master. 17. Mack store,

7. Btaireose. 18, Mbeddding and wtensil store.
8. Waiting room. 19. Clean linem,

0. Surgery, a0, Medical comforts, &e.
10 Abbtion and bath room. 21, Larder.

11, Kitehen.

Iig. 86 exhibits such an arrangement adapted to a cavalry hospital for 60 beds. It
consists of two ward units for 28 beds each, m:E two small wards projected at ri&}:t m%‘]];m
to the line of the front to enable windows to be obtained on two opposite sides. ¢
administrative offices are behind the central corridor, and in order to ensure thorough
thl: and ventilation in the eentre of the building, the front of the administration is
retired between the small wards, and there arve three glazed arches in the centre, one of
which is the door giving entrance to the hospital. There is a spacious staircase leading
to the offices above, and a wide passage giving access by a covered way to the kitchen
and provision stores, which are placed in a one-story detached block behind.

The administration consists of a waiting-room, surgery, assistant ward-master’s quarter
(two rooms), a ward orderly’s room, a day-room for convalescents, and two ward sculleries.
These are all on the ground floor. To facilitate inspection of the wards, each orderly’s room
has two small inspection windows, one opening into the larger ward, the other into the
adjoining smaller ward. The water-elosets, ablution, and bath-rooms and sinks, are placed
at the end of the wards, and are freely ventilated. :

In the upper floor of the administration are placed the imck store, bedding, and utensil
store, and clean linen store. There are also quarters for the assistant steward and for the
required number of orderlies.

This plan, which combines simplicity of structure, with facility of administration and
discipline, together with every required sanitary advantage, would form a suitable model
for re-gimuntﬁc hospitals of different sizes. The larger wards might be reduced in length,
or extended up to 32 beds per ward, and if more than this accommodation were required,
it could easily be obtained by simply adding another floor of wards and rooms. A
hospital on this model construeted in two floors might be made to accommodate 136
patients in four wards of 32 beds, and 4 wards of 2 beds each. Probabiy the largest
amount of accommodation any regiment will ever be likely to require would be given in
4 wards of 28 beds and 4 wards of 2 beds, 120 beds in all. Any way the plan can be
casily adapted to the number of beds required, and way be used safely up to 136 beds.

In a two-story hospital constructed on this plan, all the stores and the assistant
steward’s quarter should, for the sake of convenience and facility of administration, be
removed to the kitchen block, which would be raised a story for the purpose, and the
ﬂgrdmlics would have sleeping accommodation in the centre of the building, part on each

00T.

‘The wash-house with the foul linen and condemned stores, fuel store, dead-house,
out-door latrines, &c., would he separate from the hospital altogether. ;

The following plan, Fig. 87, shows the arrangement of a two-floor regimental hospital,







186 General Hospital Plans.— Lariboisiére Hospital.

The pavilions should be always arranged in such a masner, that the sunlight can fall
frecly on as large an extent of their surface as-possible, and all the surfaces should be
frecly exposed to the movements of the outer atmosphere. These two requirements
prohibit all closed courts, deep closed angles, high adjacent walls, or overshadowing
higher ground near at hand, or trees, as being incompatible with healthy hospital con-
struction. The requirement as to sunlight precludes the construction of wards with enl
a northern exposure, and renders it advisable as far as practicable, to place the axis
of the ward in or near the line of the meridian. '

There are several good block plans of general hospitals embodying these prineiples,
more or less perfectly, both in this country and abroad, of which we select the following
as examples :—

They are of two kinds, namely, those in which the pavilions are placed parallel to
cach other and connected by a corridor, and those in '.'l.'l'u:r:LJ the pavilions are arranged end
to end and in square. J

The first of these arrangements is in use at the hospital of St. John at Brussels, at
Bordeaux hospital, at the Lariboisiére hospital at Paris, and more recently a modification
of it has been adopted at Blackburn hospital in Lancashire.

The following block plan of Lariboisiére hospital, Fig. 88, shows the arrangement as
applied to an establishment for 612 beds, including all the administrative offices, a
large chapel, an amphitheatre, and post-mortem rooms for students. :

Ly, B8.— Ground Flan of IJHorran pe Lariposiine Pane—612 Beds.

z]f[":qu-tj'mrﬂ

‘4

s

i
i
[}
-

L L T N T T

P——

e
L

—d

------

L

-ﬂ- '-'-.'."-g-'-.'-'--.ﬂ—----‘

LEL LV 1.1

ol -

= T E_Fm

Ha o 10 RO e Eeial '5-'_"'-rtlr- 3

EE

A Parder's lodse, L'.'I[IHE:"FP (3 Porilions for sick, three stories | W Dead
i

1 On ibe erosed Noor, Lilelsen ; on the it Bosr, ¥ X
i the offcers; on the 2l fAoor, | I Grownd fleor, vmshhouse: on the 1st foor, | % ARaTi.
!ﬂ-.‘.qf&-f—. Eor ..phnu.'mhlm_ Biwis slere ; 2oad loor, dormiberies for | aaaa Corrdor, ome oty Hl:i .hhhm
C 00 the pround Boer, pharmsey; on the 14 feenale nitemilants, ferrnee mhove, Tunming Found ihe
A, dgings of the oficers; on the 2od | 8 Sigers’ ponms. Inz=, and eonneriing thess.
flocs, roorme of the reaident pupils T U Hathi, &0 & Gandens,
DEFGILIE Dinlog ressnsdc.0no stoey igh, | 'V Chapel,







188 General Hospital Plans.—Military Hospital, Vincennes.

Fig. 89.
Ground Pian of Muarany Hosriras, Viscesses. —637 Beda
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Both of these French block plans are good, but the hospitals themselves have the
dIS:ld_‘-'illllﬂgﬂ of having too many floors. Lariboisiére has three floors, and the Vincennes
hﬂﬁ]lllf-!ll has three floors and an attic.  For administration purposes both hospitals have
certain advantages and certain disadvantages.

In the Lariboisi¢re plan all the parts are continuously connected together under cover,
but as there are only 32 sick on each floor, and as each floor has a flight of stairs for that
number of sick, there is much time and trouble spent by the nurses and administrators
ascending and descending stairs, &e.

. In the Vincennes plan there is not the same continuity of communieation, so that

in bad weather an officer must traverse the entire length of each pavilion to pass

between the opposite extremities of the hospital, but on tﬁm other hand the facilities for

ward administration and for nursing are greater in the Vincennes plan on account of the

facility of passing from ward to ward, across the stairs and lobbics. There is one stair
ﬂ;r every two wards instead of one stair for every ward, as is the case in the Lariboisiére

P HTI

_An arrangement of pavilions somewhat similar to that at Vincennes exists in the Royal
Naval Hospital at Yarmouth (Fig. 90.) now used as a military invalid hospital. '

This building consists of four pavilions, each 260 feet long, arranged in square with
the angles open ; the whole building being connected by an arched corridor about
cight feet wide surrounding the inner eourt. This court is laid out as a garden, and has
an area of about 13 acres. Three pavilions are used for sick men, and the fourth is
intended for sick officers and for stores. Each of the three men’s pavilions is divided in
the middle of its length by a large square block of building not occupied by sick. On
one side this space is used as a chapel. On another side it is used as an operating
room, and on the third side it contains the surgery, &c. There are thus six divisions for
sick men. Each of these divisions is again divided up the middle by a large staircase
out of which arc entered the wards right and left. Between every two wu:!%c there are
two nurses’ rooms and a water-closet.
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In exposed situations, the manner of arranging the pavilions shown in the plans of the hos-
pitals at Vincennes and Yarmouth affords to the sick an enclosed and protected exercising
ground, while it enables advantage to be taken of any views of the surrounding country
from the ward windows, which is a matter of some importance, especially with invalids.

The Lariboisiére plan has also an enclosed garden, but it is more exposed to drafts, on
account of the ends of the pavilions being towards the garden, instead of the sides, as at
Vincennes and Yarmouth. The grounds between the pavilions at Lariboisi¢re hospital
are not sufficiently exposed to sunlight, on account uqu:he height of the walls and the
small distance at which the ia‘rilinns are placed from each other. This, which is a
defect in northern climates, becomes an advantage of the Lariboisiére plan in hot
climates, where the main thing required in exercising grounds is shelter from the sun’s
rays. There is some advantage also on the side of discipline in having one large exer-
cising ground instead of several smaller ones. Whether the one form of arrangement or
the other should be adopted in any given case will depend on the form and slope of the

nd, the exposure, climate, &c.  But the area of ground required will' be very much
the same whether the pavilions be parallel and detached or pl in square.

Detached ﬁamllcl pavilions can in most cases be so arranged that their axes will fall in
the meridian line, so that they will receive the sunlight on both sides during some part
of the day throughout the year; but if built in square the axes of the pavilions on two
sides of the square only could be so placed. If, however, the open angles of the sguare
were placed towards the four cardinal points, the north wards would be exposed to the
sunlight on one side during the whole day in winter, and on both sides in summer,
while the south wards would have the sun on both sides during some part of the day
both summer and winter.

We shall in the sequel give other illustrations of different arrangements of positions and
administrative offices in general hospitals to adapt the buildings to local circumstances.

3.~—IwrerwarL ConsTRUCTION AND ARRANGEMENT oFf HospiTaLs.

We proceed next to consider the position and internal arrangements of the buildings a
little more in detail, with reference to the principles of construction which ought to be
kept in view.

Regimental Hospitals.—The smaller class of regimental hospitals should, as a rule, be
only one story high. In regimental hospitals constructed on one floor, the assistant ward-
master's quarter, which should consist of two rooms wherever possible, should be placed
in the centre, in such a position that he can command the whole interior of the building.
He should be able by simply geing into the passnﬁc to see the whole length of the
wards through the half-glass doors. He should be able readily to see the front and back
door, and the interior of the kitchen behind, as well as the exercising ground.  All this
can be provided for in the plan.

Regimental hospitals for 80 or 100 sick may be constructed on two floors.  In such
hospitals, the hospital serjeant’s quarters should be close to the centre, on the ground
floor, where he can command all the entrances, wards, exercising grounds, &e., besides
being able to pass rapidly from part to part of the building. We have already pointed
out the best arrangement of stores and quarters for each form of hospital.

General Hospitals.—In constructing general hospitals regard must be had to the
organization prescribed in Section VIII. of the new medical regulations of 7th October,
1859. As already stated, the minimum cubic space per bed is to be 1,200 feet in
temperate climates, and 1,500 feet in warm climates. These dimensions, as we have
shown, determine the size and proportions both of wards and pavilions; but it would be
very advisable to allow a larger amount of space per bed, when by doing so, wards of
better proportions and more suitable for their object can in any given case be provided.

There should be two or three small wards for offensive and noisy cases ; the latter
should be placed at a sufficient distance from the other wards to prevent the sick being
disturbed by noise. Separate accommodation for sick prisoners, baving the means of
guarding, without disturbing the other sick, should likewise be provided. An operation
ward casily accessible from an operating theatre is required in general hospitals.

In cases where it may be considered necessary to do so, quarters for sick officers
should be provided. These should consist of separate rooms, detached from the men's
sick accommodation. According to the regulations sick officers have a right to such
accommodation, on payment of certain rates,

The new regulations also require that wards should be set apart for convalescents,
where practicable, In the pavilion plan of construction the separation between sick
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captain of orderlies’ quarter or the ward-master's quarter, that proper order and discipline
may be kept up with ease.

'f'he captain of orderlies’ quarter should be so placed that he ean with facility pass
to any part of the hospital where he may be required on emergeney.

The quarters of the superintendent of nurses, and nurses should be cut off entirely from
the remainder of the administration. They should include linen nurse’s, and servant’s
room, sick nurses’ infirmary, small room adjoining for woman attending on sick nurses,
- store-room, small scullery, bath, sink, and two water-closets. The whole of this part
of the establishment should have one outer door communicating with the hospital proper.
But as wherever possible the nurse should sleep in the nurses’ room overlooking the
waril, the room should be planned with this object in view. ]

The clean linen and clean clothing should be kept in rooms supplied with suitable
racks and tables within the same outer deor. One large room will be sufficient as a clean
linen store, but a smaller room for repairing should be provided. -

The new medical regulations have ﬁxetll;tllﬂ limits within which orderlies’ and nurses’
accommodation will require to be provided in general hospitals. One orderly is to be
provided for every 10 sick, and for every fractional part of 10 sick.

With regard to nurses, the regulation concerning the number to be appointed is as
follows : —A nurse is to be appointed for every ward or set of wards excepting for
venereal or convalescent wards, and no nurse is to have charge of fewer than 25 sick.
But in a properly constructed hospital a nurse could very wzﬁc take charge of 60 sick
on one floor. A nurse would occupy a nurse’s room in every pair of wards wherever
possible, and the remaining nurses, including the superintendent’s linen-nurse, would be
accommodated in the administration.

The kitchen may adjoin the administration, provided it be suitably cut off from the
quarters and thoroughly ventilated. Tt should be sufficient for all the cooking both
of sick and of the administration. In cases where the officers of the hospital have
separate quarters ];ru!rided, apart from the administration, but within the hospital precincts,
each officer should be provided with a kitchen.

The stores already mentioned should be placed partly under the same roof as the
administration, and partly in detached buildings.

Sufficient” has been said to show that the block plan of the administrative buildings
of a general hospital should be a subject of study by itself, just as the sick accommo-
dation should be. But the sick accommodation must never be made to yield precedence
to it in the bloek plan. On the contrary, the administrative part must always yield
precedence to the sick part, provided any yielding be required.

Proposed General Hospital for Malta.—As an illustration of the relative arrangement
of parts we have been discussing, we may adduce the plan proposed for a new militar
general hospital for Malta, where the present hospital accommodation is quite unml'ibei
to the importance of the garrison. The ground proposed for the new hospital is St.
Michael’s Bastion, on the south-western side of Valetta, at an elevation of 160 feet sbove
the level of the sea. ;

The available area is limited by the works, and is an irregular polygon projectin
from an angle of the town, and almost entirely isolated from E:ildings. The extrgm%
length of the ground is 510 feet, its greatest breadth 255 feet, and its superficies about
21 acres. The hospital accommodation required is for 300 sick.

The shape, size, and lay of the ground in this case determines the construction. Its
longest axis is from N.E. to S.W., and by ruoning an open arched corridor in this
line, and projecting the pavilions at right ﬂngcs from it, so that the axes of the pavilions
lie in 2 line from 1\%‘.‘(. to S.E., a considerable amount of shade for the wards is obtained
during a hot period of the day. This is a point of great importance in the climate of
Malta. The distance between the pavilions is 50 feet, but the pavilion walls, being DHH
about 35 feet high, there will be Iigm enough in the wards in so brilliant a climate, whi
the pavilions will shade one another, and also the intervening exercising ground during
the whole afternoon, -

The only exception to this is the 5. W. pavilion, on the 5. W. wall of which the sun
will shine the whole afternoon. To diminish the effect of the sun radiation, the S.W.
walls of all the pavilions are intended to be constructed double, with a free ventilation
from below upwards between the walls. In this way the inner walls will be kept cool,
and the advantages of verandals obtained without obstructing the ventilation of the wards.
The pavilion roofs are also double and well ventilated between. Jalousies and shades
will be used for all the windows.
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Proposed Woohwich Hospital—A somewhat different arrang ement of pavilions has been
adopted in the proposed new hospital for Woolwich garrison. In this case the form and
inclimation of the only convenient available ground has led to an arrangement of parts
different from any of the examples we have eited. The number of beds required is 650,
not much more than in the Lanboisiére plan; but the adoption of that plan would have
required that the whole area covered by the buildings should be on a level. The Wool-
wich site does not comply with this condition, and it has therefore been necessary to
adapt the F-hm to the ground in such manner as to secure, to tlfu_larggst extent ugsn[:le,
the requisite sanitary conditions combined with facility of administration and discipline.
In doing so, a great administrative advantage over the Lariboisitre plan has been obtained,
by arranging the pavilions double, end to end, as in the Vincennes plan, so that the same
superintendence will answer for double the number of beds it would do for in Lariboisi¢re
hospital. These double pavilions are strung together by a corridor 14 feet high, having
a terrace above. i

Woonwicn.—Prorosenr HosPiTan ror 630 PaTIENTS.

Fig, 92.—Basement Plan,
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Fig. 02 shows the ground plan of the hospital. The whole structure is raised on
bascments, partly to insulate the wards from the ground, partly to conform to the levels.
Advantage is taken of the difference of level to obtam store rooms and offices of various
kinds in the basements, but not under the ground level. The kitchen and provision
stores, cellars, &c., are in partial basements in the centre of the establishment, as shown
in the basement plan. These offices, as well as the dispensary, are all connected with a
basement corridor running the whole length of the hospital. ‘This corridor is to be
devoted entirely to the carrying service of the hospital. Everything required for the
wards, bedding, clothing, diets, medicines, fuel, will be transported on to lifts at
each Eﬂvilima, by means of which everything necessary for the sick will arrive at the
wurd doors without passing by the stairs or corridors used by the sick or their attendants.
In like manner, all refuse from the ward, such as remains of diets, dirty dishes, and
utensils, will be sent down the lifts, and carried direct to the kitchen scullery. Dust,
cinders, and sweepings will be passed down separate shoots into closed boxes in the
basement corridor, whence they will be removed to the end of the pavilion, and dis-
charged once or twice asday into a dust cart. Each pavilion has also a shoot for foul
linen, opening into a small closet in the basement, from which the linen will be removed
in the course of each day, and carted off to the laundry. In the basement of the right-
hand pavilion, but above the level of the ground, there is a board room, museum, and
medical officers library, with separate entrances. Part of a pavilion on the same level is
devoted to itch cases, with separate baths, &c., should such accommodation be necessary.

The dead house and post-mortem rooms are detached, at the right-hand end of the
corridor.
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Fig. 94.—First Floor Plan.
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they could disturb, and each one such ease should be in a small ward to himself. When
they are the result of fever they should not be placed close to the offensive wards. The
other cases merely require separation.  The ward for offensive cases should always have
a separate scullery, bath, water-closet, and lavatory, so that their utensils may be kept
and cleansed separately from those of other patients.

Dangerous operations and accidents also sometimes require segregation,

All cases requiring segregation, require separate nursing, and a suitable nurses’ guarter
would have to be appropriated to them. It is undesirable to attach a small ward to
eve'lr‘_i{ large ward, as in the Lariboisiére plan, for the reason already stated.

1ese small wards for one or two cases each should never have less than 2,000 eubie
feet of contents. This space is required on account of the nature of the cases, and the
difficulty of ventilating a smaller room sufficiently.

In the Malta hospital plan the small wards are provided at the north-eastern end of
the line. Two of them are in the separate building at the end of the corridor. Two,
for noisy cases, are under the operating theatre, and there are two in one of the flats of
the shorter pavilion next the small end bleck, A somewhat similar arrangement of these
wards has been adopted in the Woolwich plan.

In all hospitals, as already stated, except those of the smallest size, a prisoners’ ward
should be provided, distinct and scparate from the other wards, and in such a position
that the other hospital sick cannot be disturbed at the change of guard. In large
garrisons it is better to attach the accommodation for sick prisoners to the military prison
it there be one.

There are certain requisites of a general hospital which should have no place on its
block plan, for they should be always at a sufficient distance not to injure the purity of
the atmosphere outside the hospital. These buildings are the bakehouse, laundry, and
gas house, if there be one. ’lesc should always be away from the hoapital, and not
m the direction from which the prevailing winds blow.

There should be no ashpit.  All the hospital refuse should be removed daily.

We are desirous that it should be distinctly understood that the plans of general
hospitals we have given are only intended as illustrations of the embodiment of funda-
mental principles. It is highly important that every architect should be left to unfettered
choice in his arrangements, provided these principles be clearly kept in view,

4. —Gexeral Prixcieies oF CoNSTRUCTION FoR ALL Hogrirais,
There are certain other principles in regard to all hospitals which should also be
considered.

FPreparation of Site.—The first thing to be done, after selecting a proper site, is to
prepare the groumd by thorough drainage wherever it is required. This drainage should




General Principles of Construction for all Hospitals, 197

include the whole area within the hospital enclosure. If the building be intended for
a regimental hospital, the whole barrack enclosure should be drained. Drain tiles laid
4 fect under the surface, and at such distances as are required by the nature of the soil,
wig l}:uep the ground free of subsoil water, and the surface of the exercising area firm
an .

Wherever the ground on which the hospital is to be erected has sloping ground above
it, care should be taken to cut off the surface and subsoil drainage of the higher ground,
and to convey it away from the hospital enclosure.

There is no reason why the convalescents’ ground should not be properly laid out and
well kept. In the Crimen the men themselves took a pride in planting flowers and shrubs
within the hospital enclosure, and in keeping the walks and borders neat. The enclosures
of hospitals at home are more like poultry yards than places for convalescents to take
exercise in for health. Some of them are even in so a condition as to be unfit for
such a This should not be so. If a beginning were made, the men would
soon find sufficient labour to carry on the work.

All the walks should be gravelled on a good, well-drained foundation, and properly
rolled. There should be no rough pitch paving allowed within the hospital enclosure.
Well laid square setts are alone permissi ﬁ? They turn off' the surface water readily,
which rough paving docs not. The space round the hospital walls and footpaths used
for communications should all be well flagged, and the flags should be sloped to throw
the surface water coming from the buildings away from the walls into carefully formed
smooth guttering, to be conveyed to trapped gulleys communicating with the general
system of hospital drainage.

Enclosure.—The hospital should never be enclosed in high walls, except the ground
be large and the walls sufficiently removed from the buildings to prevent stagnation of
air. therwise, dwarf walls and g{g!'l railings are better.

Basements.—There should be no sunk basement under the wards, except to isolate
them from the soil, and such basement should be arched, well ventilated, and drained,
and should not communicate with the wards, This precaution is necessary to cut off
damp and mwalaria. There may be basements in the administration provided they be dry
and well ventilated.

Number of Stories.—No hospital should be above two stories high, for reasons already

L]

A es fo Wards.—In all hospitals where the wards are placed end to end there
should be a wide roomy passage, going right throngh the building with a door front and
back, and a wide staircase also occupying the whole breadth of the building.  All

passages and stairs should of course bear m their dimensions a proper proportion to
the size of the building. Staircases should generally be of well fupmlﬁfndiisllgﬂ]d have
ventilating lanterns or skylights above, so that a free circulation of air may at all times
s upwards between the two divisions of the pavilion or hospital.
All the approaches to the wards should be Em-rfmf and covered with wood. Where
the access is by corridors these should also be incombustible, the floors being covered
with wood or tiles. y

Simplicify of’ Construction.—Simplicity in the internal construction and arrangement
of all hospitals is essentially necessary.  There should be plenty of light everywhere,
and the atmosphere should move easily throughout the building.

Useless ornament is quite out of place in a hospital. It costs money. It is liable
to damage. It harbours dust, and requircs extra time in cleaning.  But time is every-
thing for the sick. The less of it spent in dusting ledges and reaching cornices where
dust settles, in polishing or handling with precantion things which must be handled at
all periods every day, the more time will there be for the real care of the sick, and for
the real cleanliness of the helpless among them, as well as of the ward itself. Everything
in a military hospital should be strong and simple. There should be no luxury of
contrivances. Orderlics, patients, and nurses will have to do with remote hospitals, and
occasionally with war hospitals, where these things are unobtainable. Simplicity, and
real unexaggerated edmfort are what are required. A sick soldier’s idea of hospital
comfort is not that of a civilian, and it is important that this distinction should be
observed. The soldier passes from the ranks to the hospital, from which he u%uin
passes to the ranks should he survive and be fit for daty. Certain things are neverthzless
necessary for both health and economy, but they are not luxuries.

Ceilings and Walls.—All wards in permanent hospitals should have ceilings. The

roof space should not be taken in and munBtel? as ward space,
]
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The ward walls and ceilings of all hospitals should consist of white cement, highly
polished.  Grey coloured cements give the hospital a dirty appearance and are not
suitable for the object in view. They should not be used. A highly polished surface
is absolutely necessary in all cemented walls.  The object is to have surfaces which will
abzorb sick miasms as little as pmiﬁihlc. and which admit of being thni‘m]g]ﬂjr cleansed
with soap and water. A brick or plaster wall, limewashed frequently, is better than an
unpolished cement wall, unless it be also frequently limewashed. '

Floors—The ward floors should be of some hard durable non-absorbent wood. Oak
. floors are the most durable. Teuk would also answer. Pine wood is too soft and never
makes anything but an imperfect floor, Hard wood floors are the cheapest in the end.
They should be well seasoned, and carefully laid, with the joints impervious to moisture.
They require polishing with wax or lacquer.

Pine floors generally require dry rubbing to keep them clean, It is a laborious and
unsatisfuetory process. Washing 1s inadmissible unless under the orders of the medical
ofticer. Pine floors may be waxed or lacquered, but an easy and economical method of
keeping a good surface on hospital floors is still a desideratum. 4

The * frottage” of the French hospital is too laborious. The “ laque lustre” of the
Berlin hospitals is much easier to keep clean, but it is not durable enough. A simpler-
method than these, though not so good as either, it to rub the floor with bees-wax
dissolved in turpenting, allowing it to sink into the wood ; then to wipe off the superfluous
wax and to rub the floor with a cloth, afterwards with a brush, and then to polish b
brisk rubbing with a duster., This proeess requires to be repeated twice or thrice a we
to keep the floor in good condition, but it is not Iaborious.

The space between the flooring of the ward above and the ceiling of the ward below -
should be filled with some substance, to prevent noise passing from ward to ward; but
no decomposable mutter should be used for the purpose. Incombustible floors if properly
made will prevent the transmission of noise.

Doors, —Doors opening into or out of wards should be of hard polished wood. The
upper half of the doors should be of glass, except in lunatic, noisy, and other small
wards. Half-glass doors afford great facilities for oversight and discipline.  Lunatic and
noisy wards should have a properly-secured opening, through which they ean be inspected
without opening the doors.

Windoes—Ward windows shounld be of plate glass not less than one-eighth of an inch
thick. [t is necessary in the econstruetion to provide a large extent of window surface,
which with thin glass windows would oeeasion much loss of heat and too rapid alterations
of temperature.  But it is possible to secure both objects, namely, light and warmth, by
the expedient mentioned.

Ventilation,.—A well constructed ward can always be ventilated by a proper use of
the windows ; but where wards are limited in height, which is an important element in
ward ventilation, ventilating shafts and inlets should be provided in the walls.

The number of shafts and inlets should depend on the number of beds. One shafi
and one inlet for every four or five beds would he sufficient.

Perhaps the best arrangement of these shafts would be to carry one up in the wall
from the ceiling over the middle of each alternate wall space, and to place the inlet for
fresh air close to the ceiling in each alternate wall space, in such manner that there
should be a shaft and inlet opposite each other between each opposite pair of beds. There
should be neither shafts nor inlets in the wall immediately over the fire-places.

The aggregate aren of the shafts should be equal to at least 18 square inches per
bed for the upper floor wards and 16 square inches per bed for the lower floor wards.
. The aggregate area of the inlets to be cqual to at least 12 square inches per bed.

' The principle on which these shafts and inlets ought to be constructed has been
already described in the first part of this report. Sherringham’s ventilating inlets are
well suited for this purpose.

Warming.—The wards may be warmed by a ventilating fire-grate on the same principle
as that already described, placed either at the side or in the middle of the ward : in the
latter case with the flues earried under the floor. One or two ventilatin fire-grates will
be required, according to the size of the ward. If placed in the side, ¢ e grate should
be in the space under a ward window, and the flue carried up in the next wall space.
These grates would require certain modifications to prevent tEu: radiant heat falling too
strongly on the adjacent beds, but this could easily be done. . z
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Wash-house.—The hospital wash-house should be provided with fixed tubs. Two
would in any case be required, even for the smallest hospitals. There should be means
of obtaining hot and cold water to these tubs, from tnEa, and there should be draina
plugs to allow the water to escape into a drain outside the building. All large hospitals
should have a laundry with steam apparatus, &c., at a proper distance from the hospital,

If the laundry is at some distance from the hospital, a small wash-house for bandages,
&c. should be connected with the hospital itself.

The cubic contents and superficial area per washer allowed in hospital laundries should
he greater than in barrack laundries, because hospital washing is apt to be more preju-
dicial to health. There should be plenty of light, and the ventilation should as
perfect as possible.

Dead House.— The hospital dead house should have a convenient table, water tap, sink,
and proper drainage. It should be well ji%’llted and ventilated, and sufficiently removed
from the hospital to permit the air to circulate freely between the buildings. It should
be conveniently placed, both for receiving the dead from the wards, and for their
removal for interment. The dead house should not be overlooked by the windows of
any place occupied or traversed by sick. It should be drained, supplied with water and
a sink, and also with a proper table and other appliances for post-mortem examinations.

5.—Trmporary HospitaLs.
1. Tents, Marguees, and Hufs.

Temporary hospital accommodation eonsists of tents and marquees, to which are sometimes
added wooden huts of various sizes and construetion.

The regulation tent when erected is a cone 14 feet in diameter and 10 feet high, and has
about 512 cubic feet of contents. It has no adequate means of ventilation, and the atmo-
sphere in it becomes very offensive after a brief oceupation by three or four sick.

The common marquee when erceted forms a species of hut, with double walls of linen.
The sloping roof is also double. It is 33 feet long, 12 feet broad, 5 feet high to the top of
the side walls, and the height from the ground to the ridge is abont 12 feet,

The cubie contents are about 3,366 feet.

Marquees possess very obvious advantages over tents as temporary hospitals. They have
more than five times the cubie contents, they have double walls, which afford protection both
from heat and cold, and the sides can be raised all round to any extent or in any direction
to suit sun and wind.

The chief removable defect in hospital tents and marquees is in the ventilation. The
eubic contents are so limited that nothing short of continual renewal of the air will keep this
kind of hospital aceommodation healthy. The best plan for supplying fresh air is by a
sufficient number of openings round the top of the poles,

The French hospital tents are ventilated in this way. The apex of the tent is an open
metal ring, eight or 10 inches in diameter, by which the tent is suspended by straps to the
cover, fastened to the top of the tent-pole. The tent-pole passes through the middle of the
ring, and the ventilation takes place round the pole, while the eover prevents rain falling in.
The distance between the edge of the ring and the eover admits of being varied according
to the weather.

This or any similar contrivanee would be sufficient to seeure proper ventilation.

Much may be done in preserving purity of the air in this class of hospitals by a proper
selection of ground. A porous dry surface, removed as far as practicable from loeal zources
of malaria, should, of ecourse, always be selected on which to pitch hospital marquees. A
trench a foot or 18 inches deep carried round the marquee, with a proper outlet, will be
sufficient to isolate the area on which the marquee stands, and to keep it dry. The earth
should be formed into a wall ewtside the trench. Hospital marquees should frequently shift
ground, especially if fever be prevalent.

Houspital Huts.—Hospital huts not being moveable structures like marquees, require more
care in selecting and preparing the ground, and in other respects the principles already laid
down in regard to the construction of permanent hospitals are more or less applicable to them.

In warm climates, liwts should have verandalis towards the sun, sufficient to shade the side
walls, which in that case might be made single instcad of double, but the roofs should always
be double, with ventilators above and below between the outer and inner boarding.

The hut should be provided with a porch at each end. One of those porches could be used
for the night chair, with means of removing it from without, and it would be a great con-
venience to attach a small seullery to the other poreh, and if possible a sleeping place for the
assistant ward-master.
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Fig. Do—continued,
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Arvangement of Temporary Hospitals. —With regard to the best manner of placing tempo-
rary hospitals, no more than general prineiples can be laid down. Where either marquees or
huts are used, the arrangement adopted will depend very much upon the nature of the ground.
Clay ground, retentive or other damp ground, should be carefully avoided. No extent of
trenching will keep a large hut hespital placed on such ground healthy for any length of time.
Cases of sickness and of wounds will linger, and perhaps prove fatal, when they ought to
have recovered, and the hospital may have to be removed as the only means of safety.

The risk of damp and malaria from retentive soils, if not removed, may, of course, be
greatly diminished by trenching, and by raising the floors of the huts several feet above the
level to admit free ventilation below them, bat these expedients should not be trusted to unless
good ground eannot be obtained.

When marquees or bell tents are used, it is, of course, impossible to raise them gbove the
ground. Boarded floors, where they can be obtained, diminish the risk of unhealthiness from
the soil, but frequent removal to fresh ground would in any case be an advantage. A lar
hospital formed of ventilated bell tents with three sick in each, belonging to the French
army in the Crimea, although occupying some of the best ground on the plateau before
Sebastopol, had to be shifted onee a fortuight, to diminish the constantly recurring tendeney
to fever among the sick.

In arranging the different parts of o temporary hospital, the main principle to be kept in
view is to have sufficient surface for the hospital, to keep the marquees or huts well apart,
and so to place them as to have the full benefit of prevailing winds, together with sufficient
facilities for administration and discipline.

A common manner of arranging such a hospital is -esented in Fig. 97, in which the
huts or marquees are erected side by side, with about ;cll):lul.'s breadth between them. Such
an arrangement brings the various parts within narrow compass, and it might be adopted on
elevated positions, especially on ridzes where there is plenty of movement in the air. On low
ground, and indeed on all but exposed situations, it should be avoided, on aecount of the
difficulty of ventilation. The winds blowing from the directions A and B are the only winds
which would sufficiently ventilate such a hospital. Any movement of the air from the
points C and D, would be arrested by the end huts, and the efluvia from the huts would be
carried from one to the other along the line. Air moving from all intermediate points would
be more or less interrupted, and free external ventilation would be interfered with.

o
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A madification of this arrangement lias been sometimes adopted, which to a certain extent,
obviates these objections. It consists of arranging the parts of the hospital in two lines
instead of in one line, with the huts more apart, and so placed that a hat in one line is opposite
a space between two huts in the opposite line.  But each line will still be subject to the same
condition that the wind can only blow beneficially upon it at right angles to its direction.
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Appendiz,

Tanre 'I_Z'»-—S-mn of the Ventilation, h‘-t,—ﬂﬂlﬁﬂﬂﬂ'd»,

Present | Approxi- |
Ttegulazion| nu'.v.*l | Number
Mame of Darrucks, Number | averasze af Poaition of Barracks and Strecture of Rooms,
of space | Mooms
Men. peir 1man,
Cubiic Feet,

Eidinturgh Castle - - - 704 aRT 72 | Very exposed, New barracks badly eonstrueted.
nner corridor,  Men's rooms have one
window., [Deep, dark area on one side.
Barvock not healthy,

Leith Fort = & = - 248 724 22 | Clese to the sen. Inner corridors. Struclure
not good.

Berwick-on-Tweed - = = 720 300 72 | High and airy. Rooms back to back, low, dark,
and bad.

Stirling Castle - = . 454 483 16 |Palace and parliament-house appropristed as
barrack-rooms,  Those in palace bad,
with gallevies and beds in them all round.
Sitnation high and healthy,

R R TR ) R 383 36 | On the sea shove.  Back to back rooms,  Tole-

Dumbarton Castle = - 114 350 13 |Position airy. TLower barrack rooms bad.
Upper barrack hos tolerable rooma,

Fort Auguosius % - = 166G 4949 g2 | Open, airy situation. HNooms back to back.
Not good.  Cht of repuir.

Dundee AT ST T I #59 11 |High and exposed. Rooms go through and
irough. Tolerable,

Fort George - 1,400 491 207 | Situation low, on the sea shore. Conslraction
complex. Inner corridors. Hooms have win-
dows on one side.

Irullin, Royal Barracks - = 10T F08 183 | Situation in town. Duilt in squares. Hooms
with windows on one =ide and a corridor on
the other. Cavaley rooms over srables, Bad,

w Avbour TTEL - - il a62 & |Formerly a prison ; now o bad barrack. Unfit

for oecupaticn.
w  Tart of Begrirs Bush - 413 450 25 | Low position. Constraction good. Windows
: on opposite sides of rooms,
w  Pigeon-housze Fort - 144 410 17 | In Dublin Bay. Roesms with windows on op-
i posite sides.

w Aldborongh House - 275 565 o0 | A good private residence.

»  Linen Hall = = Lost 200 | 128 | Tolally unfit for a barrack.

Templemore - - - = 1,125 386G 75 | Intheopen country. Sitantion good and healthy.
| Rooms go through and through, with oppue-
| site windows,

ol { Infaniry = - 76 403 F {;Posilian suburban. Rooms open out of a corri-

Arlillery - - 151 4038 ] dor. Mot very good. Arvtillery rooms better.

Watorford Artillery . - LT G0 6 |Suburban. Tlooms go through amd through.
Several basement rooms unfit for occupa-
tion.

Kilkenny - - - -| 558 393 30 | Country situstion. Stracture good and healthy.
Rooms go through and through, Windows

; on opposite sides,

Newlrilge - - - - B3 308 S2 |In the country. Men's rooms separate from
siables, Good. Windows back and front.

Birr - = = = =l L10& 458 G5 In the country. Hooms go through and
thirongh. Windows back and front. Situation
EWI].

Carlow = - - - . 204 ds2 17 | In iliecounicy. A bad cavalry barrack. Rooms
i over stables.

Duncannon Fort - - . 158 306 24 | Overhangs the sea.  Rooms dark, not good.

Code . - = et igng 442 | 136 | High situati thraug

ol 2 gh situation, Hooms h and through.
& I-.Ilaululh}'wl. - = ‘150 ) 18 | ¥ery bad. Notfic for -;‘:cu TN gl
»  Camiden Fort - -| 165 364 Overhangs the sca.  Tolerable rooms,
»  Haulbowline - . 68 343 4 | In Cork r. Not good,

Kinzale = - - - 454 449 57 | Healihy position,  Tlamand conslruction good.
Rooms go through and threugh,

Charlos Fort = - e - 344 384 45 | High situation over the sea.  Structure of rooms

= b,

ralee = = - - 302 300 23 | Suburban. Rooms go through and through.

















































































































































64 Appendiz.—Table k.

Bamitary Ihfects, and Tmprovements required.

i
1%

TaLaxn Buince New Bameics—continwed,

3. Additional ventilation to be given to the cook-house by e.nlurgmg
the lonvre and by perforated panes in the windows -

4. Waler supply to be irnprnvcd :Imlg with tllu uc{‘ the old pl.n.n‘r
Island Bridge Barrack

5. Privies to be enlarged nnd mcmslruﬂlm] s 'il'l.‘bl‘,'."l.‘ Iutrmm, w|l.h
divisions of seats, half’ doors, light, and ventilation -

6. Wash-house to have fixed tubs and water laid on, and means of dr_r-
ing and getting up linen to be provided -

7. Barrack pefuse to be removed daily and the an.'l:l.-plt. lbﬂhshm] En-
trance to dung pit to be euhrwei

ot —T —_— S

BEGGARS BUSH BARRACKS, DUBLIN.

llrtuh_ i X wim by Aceommodation st Iefic .m
Bt o B o e, 0 Cuble Foct pet Man. | moantion i Mes

25 413 S3T T
1. Reduction of the mﬂulumn number of men in llu} hclrmh TR m
the extent statel.  Reduction of the regulation number u{mm: i
the hits from 25 1o 18 men per hot -

2. All the barrack rooms unprovided with shafis :mﬂ inlets tu hn'u
ench a shalt carried from the ceiling of the rosm to above the roof,
and two inlets for air with perforated zine cornices, one on either
side the room elose to the eciling between the windows, Guard-
rooan 10 be ventilated by a shalt and inlet, Tailors’ shop 1o be
ventilated through the roof - - - - -

3, Ventilntion of each hut and of the temporary school hut, by en-

larging the opening in the ridge through which the stove pipe

eses, 50 s to leave an area of 12 square inghes per man of ont-

it ¢ the opening to b protected from rain by a lonvred tureet -

4. Nemodelled grates to be introduced into the l::lrrnck rooms md
gueard-room

A, J'!.n:ld:l:unnl light to be given 10 the l-:nmzr barrack rooms by maerl:mu

slahs of g;lmss in the roof of the verandah over each window -

6. Gins and a voentilated gmaburm to be introduced into ench barrack
SO0 -

7. Ablution rooms fo 'hm{: ndtilllm:-tl llghr. by g'l.rl.a-t rﬂ-ﬂ.lﬂ in thn mcrf

Six additional cold baths, with water lnid on, to be provided -

8. Cook-house to be ventilated by a louvre through the roof -
8, Latrines if possible to have half® doors, and ufﬁlllnﬂ:l light 1l:mu,g'h
the roof.  The privy in the provost's establishment to he drained

and convertod into o water lateine. ‘The cess-pit to bo abolished |

10, Ash-pits to be abolished and iron nnrl.s au!:lsuiumﬂ for m]lnntm;
and removing the refuse -

= e —————

s 14813

456

av
144

19/1
a7

143/13

—— — r L

PIGEOX HOUSE FORT, DUBLIN.

H.rg.lhl.‘lnu ‘h‘u.mbu- meuhhu at | Defieiency -ul'.ﬂ.em‘q:
Number of Rooms i of Mo A0 Cubie Feet per Man_ mchtil‘m-lﬂ Mem,

17 199 136 i 63

1. Reduetion of the regulation nombers in all I]:ul:: barrack rooma to the
extent staied - -

2. Ventilation of cach of the intgm bnn'ucii rooms by a nh.l't. and one
inlet for air; ventilation of cach of the five and six men rooms by
n ilrge-siml silk-flap ventilator into the chimney, and by an inlet
for air ; ventilation of the libeary and reading room by a shafe
and inlet ; leopholes to be used for inlets in the manner pointed
out; cach non-commissioned officers” quarter to have a silk-flap
ventilator into the chimney; the staircases and passages leading
to the men's rooms to be ventilated by perforated panes in the
windows ; the larger gusnl-room to be ventilated by a shaft
through the reof, the smaller guard-room by a silk-flap ventilator
indo the chimnoy ; lock-up lngl:uz ventilated by a roof ventilator ;
school-room to have silk-flap ventilators into the l:hi.mnnja., and
inlets for air; remodelled grates for saving fuel and heating part
of the admitted air to be provided for the rooms ; eanteen up
to have a silk-flap ventilator into the chimney -

3. Ablution room to have additional light and ventilation thmugh tlm
roof, to be provided with gratings and pegs, and to have a bead
put o the table. Two baths with water laid on, to be

4. Women's wash-house to be provided with fized tubs and water Iaid
on, & drying and laundry atora, and ventilation through the reof -

487/0/6

50/11/9

124

487/0/6

50/11)9
124













268 Appendiz.— Table E.

Banitary Defects, and Improvements reguined,

T
i

5
¥

Tters and

ATHLORE ARTILLERY BARkACKS—cnnitamod,
5. One bath to be put up, with water laid on - - - -
G. Priviea to be peconstrocted as water lotrines, with divisions of seats,
half doors, light, and ventilation. Urinals to be supplied with
wator = - = - - = - -

%i‘i?h
= 1

B

ATHLORE CAVALRY BARRACKS.

fom Mamlaee Aeeommodation af Dificieney of
Number of Rogms, h"’f;"ﬂ'm,'m 00 Cubile Feel p:l'nﬂl.u. Apcemmedation in Men,

8 148 134 14

1. Number of men in cach room to be reduced to the extent shown in
the preceding tabls - - - - - -
2, Men's rooms to be ventilated by converting the chimney flue of one
of the fireplaces into an outlet shaft, by making an opening indo it
elose to the eciling, double its sectional area, and by blocking up
1he i aee.  Fach room to have two inlets for fresh air, one on
cach side, elose to the eciling., The fire-grate of each room to ba
+  remodelled to warm part of the air admitted. Non-commissioned
officers’ rooms to be ventilated by a silk-flap ventilator into the
chimmey. Room over the archway to have an inlet for air, close
to the ceiling. Passages and staira to have panes of perforated
glass in the upper window sashes - - - - -
8. Ventilated gas-burners to be intrdueed into each barrack room - {
4. Ablution room to be ventilated throngh roof, and the deainage of it
improved. Ablotion table to have aledgze. Pegs and gratings
to {ve supplied - - - - - - -

4. One bath with water laid on to be supplied - - -

G. Privies to be reconstructed as water latrines, with recepiacles in
which water will stand. Divisions of seats, half deors, light, and
ventilation to be provided, and the paving to be relaid - -

7. Women's wash-house to be provided with a lowvre in the roof, fixed
tubs with water loid on, and a drying and lsundry stove - -

8. Cook-house to be ventilated through the roof, and 1o have an oven
put up - - - - - - - E

8. Stables to be better lighted by skylights - < = 2

10. Paving and surface drainage to be improved - - -

i

ATHLONE INFANTHEY BARRACKS,

Bogulad lom .Hulu.lnr- Arevmmesidating nt ulﬂ.-uﬂ-gr
Numbes of Rosmi, af Men, €06 Cabdo Peet por Man. | Aocommedation in Men.

&l aTT 403 174

1. Hun;:{:r of men per room to be reduced to the extent shown in the
1A - - = - - - - -
2. Rooms in houses J. and K. o have each two ventilating shafts and
four inlets for air, with two remodelled grates.  The other barrack
rooms to have one shaft and two inlets, with remodelled erates.
Staircases to be ventilated by a Jouvred shaft from the top of each,
carried through the roof, and by perforated glass panes in the
upper window sashes.  Additional light to be given to all dark
rooms wherever practieable.  Non.commissioned officers’ rooms to
have silk flap ventilators into the chimneys, School rooms to be
ventilated like the barrack rooms by shafts, inlets, and remodelled
grates ; additional light to be admitted to them by skylights or
otherwise, Canteen tap-room and eerjeants’ room to {-aw.- T
tilation by a silk-flap ventilator into the chimney, and by perfo-
rated pancs to the windows. Guard room to have a skylight, and

to be ventilated by a shaft and remodelled grate - - =
3. A ventilated gassburner to be introduced intoeseh barrack room, |
school room, reading room, and library - - - -}
4. Ablution room to be reconstructed nearer the men's rooms, and a
bath room, with six baths and water laid on, to be provided -
5. Women's wash-house to be provided with fixed tabs, water laid on,
and a drying stove - E i = 5 e
6. Flagging and draining yard in front of infaniry serjeants’ quarters -

1,695/15 |
g
230

250
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272 ; Appendiz.—Table E.

Total Batimate|  1toms and
Eanitary Dafecls, and Improvoments noguired, ‘I!'um..-’ mwn
TEMPLEMORE BARRACKS £ £
Hckr of Rowess, PN | 300 ks Fowt o Man.|  modstiaein Mem
75 1,125 | 724 401
1. Reduetion of the numbers -crt men in each 'tm-mck room to the extent
specified - — -
2, Ventilating every burmz:lc room 'by mnml.mg tlne blank ¢hlmnn]r
into n ventilating shaft, with an npemng, having a section double
that of ithe shaft, and Ly inlets fnr nir ti:mugh purioral:uﬂ zing
cornices, as deseribed - 202 202
3. Ventilating the staireases by opening a wmdmr to ﬂ1.1'.'. !J[iek,. and b]r
a perforated glass pane in the u sash of the siair windows - 52/10 -
4. Ventilating the aer_ﬁnnb}' TS & q.i'lk-ﬂﬂp vmtilamr in ihe
chimney - 28 ]
5. Ventilating the aerjennla mus, mf‘ant mhm! hwlmg mm.. :.ml
guard rooein, shafis and inlets, as :'I-Eacnhed Yentilating the
eanteen rooms by silk-flap ventilators in Ihl',! nlnmrl.oy and by pﬂr-
forated panes in the windows =~ = 0 1
6. Hemodelled fire grates, to save fuel and warm pnrl- of the ullm:linﬂ
air in winter, to be provided for all the barrack rooms - 1,227/15 e=
7. Ablution rooms to be venlilated, and provided with pegs - - 16,18 —
8. A bath house, with a bath for mrery 100 men, and water laid on, to
e provided - - 197 104
9, Cook-=houses to have aﬂdlllma.l ||ght. and Tl,‘.l'ltlll!.'[-lll‘ll lhrmlgll t'lra
m = - - = ]ﬂﬂ 13“
10. And each house to be provided with a mnsiang oven - :
ll Extension of the drill shed - 1,000 -
2, Workshops to be enlarged and m:lp'mn.i] as suggﬂsm] ol |:rE
rebuilt - - a0 —
13. Wash-house nnrmn‘mm’lutmn to Iu. l.:lcndm'l. "lrenul.unml o im
provided I;f' louvres in the roof. A.llr:.rmv room and means of |
prettm up linen to be provided - GO0 -
14. Lo]lm:lm; water from roof of centre range ir; alurge tank, tl;- imppl]
wash-houze and ablution room - 450 =
15. Bringing water to barracka from uprmgn nnd ﬂlmlhlhhhg :I: . 3,000 —
16. Abolishing cesspits, converting privies into water latrines ; provid- |
mg ﬁlmrmg Lod and all weceseary sewers ; supplying water to | o,
urinls - - - - Z - 0 [y _—
17. Providing waterclosets to officers” quarters = - - 8,000 GO
18. Trapping gully gratings in barrack square - - - | 28 25
19, Removing ashpits and pn::vnlmg iron carts - - | 91 —_
20, Conversion of old guard room into married soldiers' qunrlm - — 150
CLONMEL DBARRACKS.
Numberof Roows, | Rewslaicn Xumber | San. | Accommamndatio 4 Bve,
43 63T 441 J 1546
1. Reduction of uum'l}m-s in tle 'trarml-: rooms of both Imrmks, to lhe
extent specificd - = e —
2. Ventilation of the lmrrm:l: rooms in bmh 'bm'mr:la, Ly sbafll l.'ml
inlets for air = = - 223 181
3. Remodelling the grates - 442 _—
4. Drainage to be construeted from 1]m pnuz,s of huth bﬁ.mch, mﬂ
all cesp=pita to be abolished.  Present privics to be reconstroctod
us water latrines, with water tanks and means of flushing. Seats
to be divided, and to have half’ doors.  Light to be provided in the
Eo[-nr:iun of one and p-half square foot per sent. ool venti-
tion by louvres. Urinals to be supplied with. wainr - - S0 200
4. Burface drainage of harrack enclosure - - - 250 af
G. Waiter latrine and urinal for eells - - - 130 —
7. Cook-hounses in both barracks to be supplied wiih maatmg i and
to be ventilated at the roof by louvres - 110 110
8. An additional window is :lbqu.l.mﬂ in one of ttm mi‘mtry mk
houzes - 12 . _
89, Wash-house of tha Inl’l.ntry l]n.rmulm tq have prn‘p-l‘.'r wuhmg
troughs, drying and laundry stove, and gratings fo stand on pro-
wided, Tts ventilation to be improved by o louvre in the rool. A
similar wash-house to be provided for the Arvtillery Barrack, or
infaniry wash-house 4o be mode sufficiont for both barracks - G50 —_—
10, Ablution rooms of hoth barracks nqmm ml:huun:’l gty H‘ul l.ddi-
tional roof ventilation - 15 —_











































286 Appendiz—Table E.

Banitary Defiects, and Ieprovensonts moquinsd,

Ealimate
i

Ttems sl
Amsaunts

ExsismiLeex My BangicE—eowrtinwed,

3. Ablution room to hoave ventilation through the reof and two baths -

4, Women's wash-houses to have fixed tubs, wn.ter, nml mEnns ufdr;mg
and getting up linen - -

5. One of the cook-houses to have roof vanhlntwn - - -

6. Armonrer's shop o have the windows enlarged - - -

7. Privies to be reconstrocted as waler Intrines, on Macfarlane’s prin-
cipla ; 1o bo supplied with wator and drained into the lake ; also to
have divigions, half doors, light, and wnnlntmm Aah-plt to In
removed to snother part of the enclosure

23
173

215

| b

EXNISKILLEN CABTLE BARRACK.

tiomn Number Arvcommedation nt Daefinieney of
HNunshor of Recme, h‘hﬂum 1mﬂhbhc!'dﬂ.p¢fﬂl.u._ Avnommidation in Men,

T 84

b 27

1. Reduction of the number of men in each room to the extent stated -
2, Yentilation of the roams by 11::1&3,. inlete, and remodelled grates.
Serjeants’ rooms to be ventilated by Arnott’s valves in the ¢hlm-
neys. Stair windows to have pe rl{'l‘ﬂed panes -
3. Ablution room to be supplied mtll [n:gs and one 'tuth wlth wut-::r
laid on, to be provided -
4, Cooli-house o have an oven, and to I.H: venlllnted h}* a shaft nnﬂ. per-
forated glass panes in the windows
5. Women's wash-house to be provided with :E:ml #uha, wnt&r laid on,
and a drying stove ; also, to be ventilated h_r a shaft and pnrlbrnim!
glass panes -
6. Privies to be improved in tlu.. respect sll-g‘geitunl and m have dwulons
of seats, hall doors, light, and reof ventilation -
7. Stables to have more light, and the manure heap to be cuuinnkd in
size, filled up above the level of the ground, paved and drained -
8 Guard room to have an Arnott’s valve in the chimney, an inlat close
to the eceiling, and rﬂm.oﬂl.lkd E'I'Btﬂ Tanl;ll:.t.wn of eclls to bﬂ'

lmp:wvud - - .

{id
11

i
45
29

ENNISEILLENY REDOUBT BARRACK.

Fegulation ¥umber Aocommodation nt Duoflchscy of
Number of Recms, of Men. 800 Cubic Feet per Man. | Accnmodation 1 Men.

6 63 53 10

1. R:e-]bu-:mg the ||u|n1m-r of beds on the construction to the i:-:lmli stated
above - -
2. 1‘4"~‘.'.:1llll.i'.ll],,g all the rogms h}r shafls, mlem,, ami mmudalln:l g'.l'ﬂm -
3. Providing an oven or cooking range for the kitchen -
4, Providing an ablution and bath room with one bath
§. Reconstructing the present privies as water Iutrlna!. o ]llﬂ.crlﬂm(:'ﬂ
principle, and draining them to the lake - - l
6. Providing a watercloact, if the building iz uzed for a hmpltal -
Lastly. If it be considered umﬂnmhﬁ to use the redoubt fora hos- |
pital, n new hospital should be built, as the pmntaue in thr: m.-itlt:
is quite unfit for its purpose =

62/10
12
3l

4]

e

PR —

KEWERY INFANTRY BARRACKS.

Repulation Number A madagion st
e off EEomas. of Ht-n..m mﬁm per Mai, mﬁﬁ Men,

50 G40 444 296

1. Reduetion of the number of inmates in the barrack rooms to the extent
ghown in the table 2 ] s i & =

2. ‘Feuhl:.lmn of all the corridors by louvres through the roofs and
panes in the windows, Ventilation of the barrack rooms

E;rslﬂﬁl-. inlets, and romodelled grates, and by opmw into the

eorriders.  Ventilation of the small two-men Arnoil’s
valves. Library, school-room, and guard room to have shafis, inlets,
mﬂhmudaned grates, Canteen tnpm o ham an Arunu-’s
voniily

&Gumhnh:&mmibahmukm&c. =

| 'I.Bnﬂuinthup:npwhunufnnnhmhmIMmanlobapminiml -
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312 Appendiz. — Table H.

Trgent of Banitary Defects, and the Improvensenls requiredl

Ttems and

o e

Fuaxox Hovse Fonr Hosrirar, DesLis—continmod,
6. A bath room with one bath, and hot and eold water laid on, fo be
provided, and an ablution table to be put up in it - - -
7. Privy in the yard to be reconstrocted as o water lateine, and a
urinal supplied with water to be attached to it - - =

£

177
101/12/6

£
1w
101/12/6

ALDBOROUGH HOUSE HOSPITAL, DUBLIN,
To tw abandoned, as being totally unfit for sick.

LINEN HALL BAREACK HOSFITAL, DUBLIN.
To be abandoned, az bejng totally uniit for sick.

ram——

KILEERKY BARRACK HOSPITATL.

Preseat Rogulation | Xunuler of Beds ot 1,29
Number of Wards. Fumber of Beda, Ciikse Poet eath, Delicieney in Bl Bpoes.

H 8 38 13

1. Reduction of the number of beds in each ward, fo give 1,200 cubic
foet per hed - - - - - - -
2, Ventilation of the wards and of the kitchen, by shafts and inlets, as
deseribed - - - - - -
3. A new cooking range and sink to be provided for the kitehen =
4. Privy, ash-pit, and eess-pit in the yard to be remoyved - -
4. A properly-drained water lairine to be sobstituted, and arrange-
menis to be made for daily removal of all the hospital refuse -

This hospiial is ill adapted for sick both from its structure, position,
and neighbourhood. Tt would be better to build another.

NEWEBRIDGE BARRACK HOSPITAL

Tresant s | Number of Beds nt 1 N
Number ot Wards, | Tresent Resubadi bt Fout i |Deliciency in Bed Spacss.

10 1000 40 GO

L The removal of sixty beds out of the hospital, and the reduetion of
the number of heds in the huts from fiftcen to twelve in each.
Orderlies to be removed from wards - - - -

2. Ventilation of ench ward by converting ane of the chimneys into a
ventilating shafi by an opening of double the sectional area made
elose to the eeiling into the chimney, aud by Ulocking up the fire-
place of the chimney, Two inlets for air coversd by perforated
zine eornices to bo provided in each ward.  Staireszes to be ven-
tilated h:!f shofis through the eeiling, and by perforsted glass panes
in the windows, Kitchens to be veniilated by a shaft carricd from
the ceiling above the roof, and by gless louvrees in the windows,
Ward over the kitchen to be ventilated by a shaft and inlets,
Ward grafes to be remodelled - - - - -

. A lavatory, with fixed bath, and hot and eold walor laid on, and twao
water closeis to be provided in a situation easily sccessible from
the wards - =

4. A proper laondry 1o be provided - - 5 = e

4. Hi;ﬂmn ter be provided with range capable of cocking hospital

lets - - - - - & 3 o

6. Water slll‘pﬂy and drainage to be improved along with those of the

CKE - - = - - = - =

7. The cess-pit and ash-pit in the yard to be sholished, and the privy

converted into a water latring, and an additional warer lairine o

113

b prowided for the officers,  Iron barrows to be provided for the
duily colleetion and removal of refuse. Urinafm be supplicd
w1 water = - - - L - —
These measures, if carvied out, will remove the more obvions defeets
of this hospital, but nething short of reconstruction would make
it switablo for o foree of 1,200 men, if such o foree i 1o be mnin-
tained in this barrack - - - - - -

230

Binee execiied.]

7/3 0
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