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REPORT T0 THE ROYAL CHARITY COMMISSION

oF THE

CHARITABLE INSTITUTIONS OF MELBOURNE,

BY DER. GRESSWIELL.

OF the guestions submitted to me relative to the Charvitable Institutions of st ot
this metropolis—one, concerning provision for isolating infectious persons, has already B
been dealt with ; the other, coneerning the eonditions under which persons are placed
in those institutions, forms the subject of this Report.

It will be convenient to consider—first, the Hospitals; and, then, the Benevo-
lent Asylums and institutions of like character.

HospitTavs.
It has during recent years come to be recognised that charity, expended in the pew.

establishment and maintenance of institutions for supplying indoor medieal relief, has =255
in no small proportion of instances brought about results the very reverse of those
which were anticipated, the treatment in such institutions of persons suflering from
injury or from disease having so frequently resulted in aceentuation of the mischief
wI]].ia.:h those institutions were designed to alleviate, in contraction of nther illpess
which the sufferer would in all probability have eseaped at home, and, times out =f
number, in an unneeessavily fatal termination ; and it is accordingly nowadays
aecepted that the agoregation of persons suffering from injury or from disease—with
the view to the eare and treatment of them—in large institutions cannot he justified
unless the sufferers be supplied with the best available services of the medieal
profession and with the best available conditions for rapid and sound recovery.

Brief consideration may, perhaps, with advantage be given to some of the
experiences upon which are I:ru:sml the foregoing observations as to the importance of
wholesomeness of the conditions incidental to hospital life.

Of special interest in this connexion there is the reduction of fatality from euts pise.
and rents ol the }Jn(]:,f, I'I.l'!l"_'i{lllllt.;l."_'!u‘ or otherwise |1ru|,1m_:{_:[i, which las followed the bl
introduction of certain changes in the manner of treatment within recent years ; for™
the rationale of this reduction has a direct bearing on the value to be placed on
wholesomeness of hospital conditions.  The fatality from many forms of wounds, of
surgical operations, and of such internal rents as those accompanying childbirth has
fallen in proportion to the eare with which the cut and rended surfaces have heen
preserved free from infecting agents—agents which, for the most part, may be
regarded as synonymous with minute disease-producing organisms (pathogenic micro-
organisms). Proof of this may be found in a variety of statistieal data. The elinical (o
and other records for maternityv-hospitals will serve in illustration, for puerperal ..
illness and puerperal mortality have declined in those hospitals in proportion as the
later methods of treatment—the sterilization-methods of asepsis and of antizsepsis—
have heen m!uptvl:l]. M. le Fort has shown that the deaths among S00,000 women,
delivered in European maternities before sterilization-methods were regarded of so
much importance, were at the rate of 3-4 per cent.; whereas under sterilization-
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methods the rate has become smaller even than 0°5 per eent. The statisties relating
to a few of these maternities may here be cited. At the maternity of Copenhagen
the mortality from puerperal fever in the years 1850 to 1864 was 4'1 per cent.; but
after the introduction nll antiseptic treatment in 1865 it fell at once, until in 1870 to
1874 it was only 11 per cent. At the maternity in Paris the mortality 30 yvears ago
was §} per cent. or more ; eight vears ago it was only 25 per cent.; whereas during
the vears 1890-91, when there were 1,340 confinements, the maternal mortality was
only 1:04 per cent., and there was not a single death attributable to puerperal fever.
At the Imperial Maternity in Vienna the mortality from puerperal fever has fallen
from 28 to 04 per cent. since sterilization-treatment was introduced. At the
maternity in New York the mortality from puerperal fever has fallen from 6 per cent.
in 1883 to (-1 per cent.; and at the maternity in Boston City it has fallen from 45 per
cent, to zero. During the last three vears there has been only one death from
puerperal fever in the maternity at St. Petershurg. 8o also at the general Lying-in
Hospital, in York-road, London, where prior to 1887, when sterilization-treatment
was adopted, the mortality from this affection, “always high, oceasionally beeame
fearful.” At the maternity of Helsingfors the maternal mortality, which for vears
had been only 1:26 per cent., fell, after the introduetion of sterilization-treatment, so
far that among the 3,841 confinements, which have gince taken place there, it has
been only 0460 per cent.; while cases of illness after confinement, which were at the
vate of 12:10 per cent., fell in the latter |u‘riu~|l to the rate of 4-11 per cent.

The contrast, thus presented in connexion with the natural rents attendant
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apiration befora I DON childbirth, is to be found also in conmexion with other forms of wounds and with
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many forms of surgical operations, and to so marked a degree that, as with fever in
cases of childbirth, so also with erysipelas, with pyazmia, and septiciemia in surgical
cases, the canse of the complicating, and but too often fatal, affection is nowadays
rigorously inguired into; whereas previous to the introduction of sterilization-treatment

these affections were so commonly repeated that their oceurrence was regarded as

stede st setion ot commonplace, and searcely if at all preventable.  These affections are now explained
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by the oceurrence of certain kinds of micro-organie life at the seat of injury, it being
all but universally aceepted that, in proportion as certain kinds of micro-organisms are
allowed aceess to ent or broken survfaces, so, aceording to the circumstances of the
case, will puerperal fever, erysipelas, pyamia, septiciemia, malignant cedema, tetanus,
and certain other diseases Hourisli; and that in some cases the nl:mrri:!iuli of the
produets merely of the vital activity of such micro-organisms from the seat of injury
mnto the system may bring about similar results.

The question now arises as to the nature of the conditions which favour

protecnz micre- TOEEiion, enltivation, and disteibution of these minnte organisms.  Semmelweiss,
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1|q-m']‘1.' Linlf a century ago, showed that the |mi:m|1 of puurpuur:ll fever was teansmittod
to women in ehildbivth h‘v persons engaged in the post-iarfen: or in the dis:il.*l:ﬁl:lg
room ; while the conveyvance of this poison by persons attending on women in the
condition just mentioned had been recognised many years before.  Then Siv James
Simpson showed that surgical fever was mneh the same as punerperal fever, and that
the two probably depended on one and the same poison ; wlui]u Lister proved the
dependence of the former on micro-organic life.  And of late vears the miecro-
DrTAnISnG concerned in Jruis- oF III.:'LHt'l'-I_II'I;]Illi_l‘li"l:l [:HIIIJ]JI.['I.‘:ItiﬂH}I, in !‘H"]:l'ti(':I“»I'Iiﬂ.1 in
m:1,|i;_{1}:1_11.t eedlerna, and in tetanus have been demonstrated in the sllp[‘!‘li-r'i:‘ll |ﬂ_}'l!i'H uf:
many soils, especially of inhabited and of cultivated localities ; and at least some of
them, as also other infecting miero-organisms, no doubt Hourish or at least retain their
vitality on dirty surfaces, on divty articles of bedding and of elothing, and in foul sinks
and closets.

It will, then, canse no surprise that the best results have been obtained in those
||||-i.|1i.t:||:+ where  sterilization-methods of treatment have  been Ili'-t'tllllllﬂliiﬂd Il_}r'
measures directed to the removal of conditions sueh as those just mentioned—to the
maintenanee of eleanliness, and to the prevention of likelihood of carriage of infecting
agents by persons attendant on the sick. The necessity for the adoption of these
measnres is indicated in many wayvs, At the Vienna and the Paris maternities a great
reduction of mortality followed removal of eeneral unwholesome econditions even
hefore sterilization-treatment was adopted, the reduction in the latter ease having been
from a rate of 9-3 per cent. to a vate of 2-3 per cent.; and then, after the adoption of
sterilization-methods, the rate fell to 1:1 per cent. The lowness of the maternal
mortality in the hospital at Helsingfors before sterilization-methods were adopted—
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only 1'26 per cent.—is attributed hy Professor l’F[;pin;rﬁk-"rlrl to wholesomeness of the
conditions in and about the Lospital and to general cleanliness of habits of the people,
The contrast pointed out long ago by Sir James Simpzon—that, whereas 30 per cent.
{:Ir thl'_l W84S [l_il'_'{l 1-1."!]1'. "l"l{,"r“["ll" ﬂl,'l"'.',l;" “:Jl'll'l!'i af am ]llf:lli:”!i i.]'l. l';gll[l'[!ll I-'!I'J'__"'U
hospitals during a certain period, the wortality  from ::iu-c:,l operations for the same
period in country practice was only 10 per eent.—was attributed to difference, not so
mueh of treatment, but of conditions to wlhieh the paticuts were :-ilt]:jlrt'tml, the
conditions of conntry life being of o more wholesome I:ii;ii':u-tvr than those ohtaining
at that time in most hospitals ; and this explanation is confirmed by many experiences,
o the latter there HTHY be mentioned the et that the mortality from ['I:II'IIIIHI‘[HI[
fracture of the extremities in the Boston City Hospital was reduced by more than one-
half after the wholesomeness of the baildings had been improved, though the method
of treatment was continued as belore; and again the fact that with an army engaged
in war septic disease is lavgely avoided if the men be treated in the open air, whereas
that disease is but too eommon when the men are treated as they were during the
s.'méﬂ'_- of Paris in ::1'{]i|:|;l,|"'r t'it}' ]:llililil::_;.t:. Mo doubt the lowness of the 1|1|:1'l:1]it:|.'

among women in childbivth generally throughout England, ouly 08 per cent,
{Duncan), and that among the 11,000 women whoe were delivered in 1867 in 40
Ellg[isll worl-lonses, mﬂlv 07 per cent., arve ﬁimil.'ll'i_}' to b l,'.‘ijh].'lirll'!i.t a2 is also the
contrast observed by M. le Fort in the mortality among women delivered in Paris

in 187TH-5, 41{:-.'ul'£ling ag those women were delivered —either, on the one hand, at their

geveral homes by official widwives or in the licensed homes of midwives; or, on

the other hand, in speecial maternities or in obstetric wards of general hospitals,

the pereentage mortality in these four sets of cases having severally heen as follows,

vig. :—0-18, 0-5, 31, and 4-1.

The necessity for excluding from the hospital all conditions favorable (0 sececsity 10
retention, cultivation, and distribution of infective wicro-organisms must then e Sve.
admitted. No justification can be advanced for tolerance of conditions under which
wound-infections are facilitated.  The same holds also of conditions which facilitate
other forms of infection, such as granular conjunctivitis, tuberculosis, and ordinary
infectious discases,

But, over and above all this, there iz the necessity for preventing unwhole- ey s

gomeness of the !tttl':[:lﬁE:lhl"l‘l! :jl'is'llir_f from other conditions than the prescuce in it ﬂi‘ﬁ“h:,!,'f:,':.ﬂ':.,l

disease-producing micro-oraanisms.  In the ordinary process of respivation part of 2Urml. .
the vitalizing agent of the air that is breathed is withdrawn, and the vitalizing influenee ===
of the remaining portion of that agent is probably reduced, while at the same time the
atmosphere hecomes charged with matters possessed of poisonous properties.  Some
of the injurious effects of overcrowding and of insufficiency of ventilation are thus
ﬂ:clllﬁiul_'lf_ Overerowding and insufficiency of ventilation divectly aid the transmission
of infeetion ; but they also, independently of such infection, render the air of rooms in
some instances actually poisonous, and in others of such a kind as to lower the
vitality and reduce the power of resistance to processes of disease. There is much
evidence to support these statements,  Improvement of the ventilation of factories has
been followed generally and almost at once by improvement of appetite, of colour,
and of energy among the employés, and by a great reduction of the previous rate of
sickness among them.  There can be but little doubt that the overcrowding of the
Hotel Dien of the last century—where at times 30 square feet only were allotted to a
patient, and two, three, four, five, or even zix patients in all stages of illness had to
shave one hed—was in i."tl'_gt* part the cauze of the frehtiul IJ“H'I:I'H"'-‘ recorded ..'i.:._:"..‘lil:l:il‘.
it, and at least in some part independently of the facilities afforded by such over-
crowding for contracting specific infection.  The fall of mortality among the French
cavalry horses to one-ninth of what it had previously been, which vears ago followed
the inerease of cubie space allotted to them, was no doubt the result, not :jnh_-]}' of
the reduction of opportunity for conteaetion of infection, but in part at least of a more
vitalizing condition of the atmosphere. Prior to 1836 the vearly mortality among
those horses was over 18 per cent., but on increasing the ration of airv it fell in the
next ten vears to 6 per cent., and in 1862-6 it was only 2 per cent. A similar fall
of mortality accompanied a similar ehange in connexion with the English cavaley
horses. The reduction, also, of deaths from phthisis in the Euwropean and English
armies and in the royal and merchant navies is no doubt not explained solely by
n-.nlu;:tiuu of the opportunities for transmission of micro-organisms from one person to
another.
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To all this add the fact that the excretions in cases of illness may be increased,
perverted and rendered more dangerous—and the importance of securing a thoroughly
wholesome atmosphere in and about hospitals, as a cardinal guide in hospital-location,
-]||!.':||1|||i|:|.l_-:1 -constrnction, and “manasement, will be almatted,

Some experimentally determmined data, affording goidanee in the accomplish-
ment of this object, may now be briefly reforved to. First, it may be observed that
ozone—a peenliavly aetive form of the vitalizing element of the atmosphere—is found in
special abundance in sen- and in mountain-air, and, though present over the suburbs of
large towns, may be, and often is, almost or u'lmli:l.' absent towarids the centres of them.
Similarly, also, the amount of carbonie acid in the air—which may be taken as a rough
eriterion of the amount of combustion and decomposition going on—1is found to increase
from the suburbs towards the centres of large towns.  Dr. Smith found in Manchester
that in usual weather the air of the suburbs contained 0-029 per cent. of carbonie
acid, while that of the central streets contained 0°04 per cent.; and almost precisely the
same increase was found by Carnelly, Haldane, and Anderson at Dundee.  Then, too,
it has been shown that the composition of the atmosphere is largely dependent upon
that of the soil.  The soil of eities and of manured lands is an active scene of decom-
position of dead organie matter in provess of being resolved by countless minute
organisms into simple inorganic bodies.  The soil of city streets, as might be expected,
is found to be more or to be less charged with micro-organisms, with organie matter, and
with products of decomposition of organic matter according as the street from which
it is taken is more or is less subjected to business-trafic.  The dust of the most busy
gtrects of N:‘llﬁ]{&& has been found to contain as many a8 i thonzand million micro-
1}!":,,{!ILHIHIILH to the mamme, whereas the sand of the seaside may e almost bereft of
such organisms,  Dust from the streets of Naples was inocalated somewhat recentl
by Dr, Manfredi into guinea pigs.  Disease followed in 73 per cent. of the animals
inoculated ; and among 42 of the animals thus diseased the micro-organism of pus,
that of malignant cedema, of tetanus, of tuberculosis, or of septicemia was found in as
many as seventeen, these uIiL:rlwzlrg.'lliiﬁ!t:ﬁ having !I]h]l:’l!'l‘.l]l‘]l'l.' therefore existed in the
dust used in the inoeulations,  To the same order of facts doubtless belongs also the
special incidence of infantile diarrhoea on communities dwelling on soils that are moist,
pervious, and polluted. It may be observed, too, in this connexion that, while no
micro-organisms have been discovered in sea air and only 0-001 per litre on high
mountains, 39 have been found per litre in the Bue de Rivoli (Paris), and 7'0 in St
Faul's Charehyard (London); and that the vaising of dust into the atmosphere My,
s0 to say, imhrlinfhai}' increase the number and p[\rﬂmlﬂ}' the kinds of them in the air
—not merely of those concerned in decomposition and in putrefaction, but of those
also that are concerned in the production of specific disease.

It will, then, be evident that these and like matters demand consideration
when determining upon the measures to be taken for seeuring wholesomeness of atmao-
Hl:ulu.'r:r in and about ]lmi]hitul:a. In the Hrst ill:‘ll:!!"_. m:-r.uml:in-,___r]:.'.. the site needs to be
selected with due regard to cleanliness and drvuess of soil, as also to wholesomencss
of atmosphere dependent upon other conditions in the loecality. Next, the buildings
must be so related one to another, as also to elevations of surface and to erections at
the time or likely in the near future to be constructed in the neichbourhood, that the
sun's Fays ay fall directly Lhi the several nutullmrum_-n!s of the hlli]ilil!gﬁ and upon
the several parts of the grounds; and that at all times there may be azs complete
perflation as possible of the grounds, particularly between the buildings. Thirdly, the
buildings must be so eonstructed that indoor perflation may be veadily and thoroughly
supplied at any time, and be under eomplete control.  Then, too, the cubic space
allowed and the mode of ventilation must be such that only outdoor wholesome air
will be supplied to each patient, and that such air, when once contaminated with any
unwholesome exhalation or emanation, will be removed—-not merely diluted—so as
not to come within the ]‘l‘ﬁllil‘ilti"ll- or the wm!ml-splh.‘l‘t" of any inmate a second time,
Means must be supplied also for readily removing, and for preventing as far as
possible the lodgment of, all infecting agents, all material subservient to their develop-
ment, and all fermentable matter, f\'.rgnr-cl should also be had to quictude of locality,
and to cheerfulness of prospeet.

In other words, the hospital-atmosphere must be as free as practicable from
products of decomposition of organic matter, and must approach in composition,
probably also in electrical reaction, as nearly as may be to the atmosphere over seas
and elevated lands, the ward-air being maintained, however, as nearly as practicable
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at a temperature varying with the nature of the cases under treatment from 50° to
60° F., and, with the latter temperature, at a degree of humidity represented hy 70 to
80 per eent. of that required for saturation, more complete saturation being required,
however, for certain special eases,

It thus appears that there are not a few conditions which have influence on the sege «
wholesomeness of hospitals.  Thev have, however, been so repeatedly amd cmphatically e
spoken of—and in this connexion the hovoured name of Miss Florence Nightingale ="
must ever he given a foremost place—that the hospital of to-day has come to present
marked differences from the hospitals of even a comparatively few vears ago; for,
though it be admitted that with the advance of medical scierce many elasses of” patients
mey he freated with suecess nowadays wnder cxternol comditions of @ most adverse
character, and that weglect on the part of the physician, the surgeon, the dresser, the
elerk, or the nurse is not fo be evensed, i as for seme Hie been recognised hat iner-
ersable also is mrgfw'f in malfers n_lrﬁﬁ"i.u_;r wfeolesome ness af Hhe y#ucrrﬂf condifions
incidenfal to hospital life.

Hospital reconstruction wounld, indecd, have proceeded at a still greater rate, if
the importance of exeluding infecting micro-organisms from wounds, from cuts, and
even [rom nutumll_r vended surfiees (such as those :Itt(rllitillg childbirth ), and that of
securing wholesomeness of atmosphere in hospitals had been more generally and
completely understood, and the nature of the responsibility resting on those who
undertake the establishing and managing of hospitals to secure wholesomeness of
conditions throughont had thus been more readily gauged. In order to meet the require-
ments of modern hospital hygiene demand is aade for the conditions which have been
enumerated above.  Those are the conditions fo be laken as ecordinal gpeides in
Iﬁm.“:iug, in p.!'.rn;ﬂfng? in construeting, and in mmanaging frospitnly af etery feired,

Before proceeding to examine the conditions of the hespitals of this metropolis,
it may be well, with the nid of what has already been said, to consider some of the
particulars to be borne in mind in loeating, 'p|:1:|mir|g, constructing, and managing
a general hospital, ranging them under three headings, viz., large general hospitals,
large general hospitals of gradual growth and small general hospitals, and finally
gsome particulars of management.

A.=Lanak Geseral HospiTars,
I, Size and Sitwation af' Hospital-gite,

T tha first ploee; it @8 pecessary fo acrive nt o fnicly definite conclusion ns o the size of the hospital gres o2 e
site pogquired, Tt will be impozsible hero to iake up the sumerons considerations that necossarily enter info a
enbenlntion of this sort ; bob it may be statil dhat for o gesernl hospital it b ot advisable 10 ave more
than B0 patients (o tle acve, and that the wanls, as well a2 other luildings, weed o boe cleansed thronglisa
ot froquend intervals, amd therofors on such ogeasions 1o fre firllore, Having aericed st 8 concliesion as to
the size of the =ite, the next poiot Lo consider is the locadion.  Io this matter, questions of expedioney, o Lot
doubt, must, bt too largely be faken into aeconnt., The site shonld, owever, be selocted spesially for
wholesomeness of ntmosphere @ aod in attempting 1o sccure, as far o= way be, this condigion there are
cleanliness aml drevnoss of the soil (both of e site itsoll amd of the suerrounding lands), together with
frecdom of perllation of the disteict in gewernd, fo be borse in mind,  The soil shonld be, or shoolil admid
aof hl‘:]ll];' h'i:|i|r'|‘ e, olean and l|r_'|'. e alocaled widinit also of |l|!-iu.ﬂ I‘l"'il“ll:L' maintained in such eamnditien.

There should be wo servious difficaley in the way of thoronghly =urfaceslmining ihe whola of iho site, o
af ]:rr\d'l.'l‘:lllil:l;.: slngnmuey af nny ;.t:r\-llllt-l-\-.'nll.-r, which, moreover, should wot, i |1-re|l:'ﬁ-:':||l|.|~, e plloocel o
rige o within aleat 12 feed from ibe sarfaee.  §U s necessary thereforme (o aveid, for inzanee, ravines,
l|||||'i||¢.-|, inmile |||I|-|I i el I||||l|=-, plfll.'h.'-l- wnil l'\ﬂI'Itlnl'lllili:'lll.ll.i, l.‘1-||1:’!|!-'r':|-1-, ||*n;iu-|l< rlmh'-d-c‘lzth!i-h-
mrenis, nhattoirs, footories, sl orowiled losalities ; and, with the view ito preserving as far as possible
wholesomeness of atmosphore in after years, to veserve free of lorge permanent crestions an smple margin
—aeration-zone—all ronnd the site.

2. Shape af Wards,

The patienis chould be secommeodated, in small nnmbers tegethber, above the gronmd-level in winlly Shaps of wards,
indepemlent sivaetures {pavilisns), exposed throughout @o free perflation, sod cocl constroeted after the
genernl shope of an oblong or a cirele, it being understood that very smnll bospitals ol cortain special
forms of warnls are nok for the present wader considemtion.  The olilong pavilion will alope T denle with
here, reference in the ficst place being mmle io that of enly one floor; though, it may be stated, the
cireulnr wand is probably more readily anld compledely veotilnted aod perflaied; nnd more esilily sl
ueiformly waroel,

A A tneflonred Parilion of Moximese Size,
The olsfects (o be lund o mind o deferminiog (e nmximom size of 2 pavilicn of o geareral hospitn] nre Sz o i,
isolation ol patiemts, promptitade of removal of infective snd fermentanbbe motter, sod eflickeney of te nursing.
It is nowaslays generally aceepied that, if the nursing in one foor of o pavilion s o be eondoeted anler anly
o henl-nurse, it is best to aecommadate wot more than twonty pationts in ie afone time, I there is 10 ba,
ns 18 the goneral costom, bt one hesd-mie (o one ward—if she is io keep Lerself fully conversnnt wich
the history of each of the patients, snd with the comlition and progress of ench while under her charge, =0
ad hersell to b in o position 0 give every informugion and assistanee to the resident and 1o the visiting
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phivsicinn or surgeon, and il shoe is to give the neeessary direotions to and maintain the peeessary dizeipling
;i;ﬂ[::lfll:ﬁ among the norses wuder ber charge==twenty patients will fally engage her attention.  Pavilions aceomma-
.p...--.,|.|: daling on one floor 3 and even more ]mlit"lllﬁ ||||'rr', it s Branm:, lsirem Hmslrm:ld,'n:r, -"l.'F INVVEL (l',ﬁpl:ﬁmp;'l;l iu
that this mnmber is execssive: and, ns a matter of fact, in several important hospitals bnilt dordng the last
fow Nears the numbor lias ot execedod !n.'i'lll}'. A ||-|1:|.|l--|:|m':-ne-II w|mr:| uL|1‘u'r1'i::i:|g tlu;r 1||r'ri|i|;|g ncf n hrp;q
mimber of patients way, no doubi, for a fow years charge lier memory o the exionl required, and at the
st lime rotain e ilhluin.‘hl.iuhl:t- of miml T EEATY Lo leer nsedinluess ;. bat I do oot hesiiate o =ay that, il
sl makes the attempt for more than a fow yoars conseentively, eitlier she or (e patients uwler her elurge
will suffor. A head-unrse ennnot for long do justies to her offiee if she is in charge of more than aboue
twenty patients,  OF eourse, if a ward is o be plaeed ooder tie mmongement of fwo or more independent
nurses, the case is altered 3 bt it may be questioned whether such mode of management wonkl genemlly
work satisfaciorily. Tt remains io be ndidel that two or four of the twonty beds are hest providml for
separately in one or more independont roomis, 50 at i will be conveniont, in what follows, 1o refer 1o the
main ward aml o the separation-ward or ~wanls,
Tubsrsat The sevemnl intornn] dimenstons of the main wanl may now be consideral.  The basis upon whizh
dimessienr ol these are Bxed relates, not simply 1o questions of stability of construction and of sueh like matters, but to
questions nlso of indosr perflation aml of ventilation.  Air onee contaminated or impaired in its vilalizing
influence mnst as soon 13 praetieable be removed, and therefore replaced by wholezome air from ont-of-doors,
and] this withaut either unduly raizing the temperatore of the air of te ward—a matter o be borne in mind in
hot limates—ar causing injurions dranghis lh_'r admission of rapid currents of air at a low (emporature
JI-III]. ill lli(‘ momiml ]:lhq‘:n., ||h|-ril||:||| must b mmile for Jnm:nr:n[; efficient fnidoor [.mrllu.ﬁun of the 'rrnn'l nk
Frequent intervals,  Theso oljoets might bost, porbaps, e attained in o long narrow ward, containing only
ann Fow of ild’.'-ulu_ p]u.l:'HF with I!|b|:ir lml-g' mxEgd L;ithr.r |u1.r.|1|ta_~l ar irnnsyerag [o !]\I'I.! ol ll'u_: waril. H-ui l:hu
ridpuired eonditions as 1o perflation and ventilation may, under most eiremmsianess of climate, be secured,
as far as weed be, ioon wand in whicl there sre two rows of beds srranged with their long axes impsversc to
that of the ward ; awd this armogement, involving, ns it doss, less expense in norsing and in general
mnnagement, 1= that which is gonorally adopted, and that which will alono be here considered,  Inm order to
{vidin) soeare ready perllation of the ward it appears that the width should not exeeed 26 feel. . With ibe areange-
ment of hods jost montioned it shonld wot be less than 24 feet, and for children not loss than 22 foet. I
elineal tonching is to b enrried on in the wanls, or if contrally placed heating applinnces are Lo bo adopted
(Rledehi) for the ward, the width shoull b 26 feat for adulis and 24 feet For children.  The height must not in any
caze be loss than 10 feet, smd, in 50 for as vendilation is concernod, it need nol execed 12 or eertnioly 13
Feorana)  fewt, thongh additional height iz vo doube of advantoge in certain eages.  The square or floor area for each
patient shoubl certainly not be less than W feat, one side of it, in the direction of the long axis of the
| Wall-lise. )y 'IWLI'-|. atl z’lln‘lkt"ll ol as liwenr 'rnll|-5'||u1:lj—tlu|||g|1 lwlt-l::r, |u-r|.1|r|1s. ms wn.||-|i|r|:'-—l||Er|.nl|riI|g 13 |E|‘ml i) I'I.H::t-.
If muwch clinieal teaching i= io be comlucied in the ward, or if ihe whole ward i= to be doveted fo
FIRTE O rurgimd CARCN, 0T if tlae ||.m|iﬂ!n.! igto ba in a hot nl'mmrq‘,_ nt least Flemmnrmi sny A0 or even Sl==nddi=
bl ppce)  Gionad square feet should be provided for cach patient.  The amount of enbie space allowed por potient in
aifferent j,|:1'||1'm.| ||.mi]|i|:1|: i% VEEY VATIONS, ;\,liu}wing ||;|-1||_-,' 12 feat for ||l:|§g||t it 1= wob less than 1,200 fect
in most hospiials recently boili, not less than 1,500 Ffeet in wards for severe surgical easos, and not less
thinm ), 500 Feet in o wards devoted o women Iying=-in or to infections paticats, 10 iz neressary 1o detenming
the amount of enlhe space (o e allowed per bed, in order that the plocing of the beds, of the windows, and
doors may be properly carried out.  The length of the wanl, a5 calenlated on the sbove data, nends (o bo
aided to in order to allow for an inderval of 5 feet botwesn each cnd-bod nod emd-wall ;. alzo for a doorway,
Ak feet wide, if the introduetion of one be practicable, in cach side wall; and for sn intoreal of 3 fost
betweon sueh dosrway s the bed an either =ide of it
Ward offer. The pavilion—eonzisting of the main ward aod separation-ward or -wards:—is not, Imw-:-vur,mpiem
without other eompartments, goneeally spoken of as ward-offices.  OF those there are —(a) the hewd-nnree’s
Fiwikiin [5; | 1t||J'anm||| for mm'rl'll-l_--d,'cm::; [1-] n wnn‘l-l:i_h-_,h(!n | a.-|_'||“n~r_-r N {aﬂ A sloTE-Fooi oF & cllllbﬂmrd
for clothes required at shore notiee for the patients ; {e) a store-room or o enphboard for wanl-linen 3 () a
Sl resrofan O n 1'1lpluqrﬂ. ﬁrr I:Imllmﬁ., |q1||¢l||;|s. ,-mql |i.l.;-|;|- |]|i|1gu B l:y] ER )] i|| which ::ll:ll'hill# aind '|:l¢|.'|r||5l'|g I]'I.l.j"
b niresd and warmel ¢ (&) o clinical room in the cnse of & hospdial where clinieal teaching is conduetod ;
(i] im connexion ot least with wanls devolod (o =evors pl:[‘ﬁil'u. casns, 6 wWomen I_;l']lllﬂl-illq of bo infections
enses, o room in which o speeinl over-all elonk may be gt on by visitors: () an ablution-offiee; awl (&) a
{Rlmaries of elosotenfiee, AN but thie two lntier of tliese compariinenis aro bxni bili, r-lrmg with the ul':lmrﬂlh:m-h'll'll
:;:,:_m:’“" or =wards, a5 one block (the offee-ffoek), nitacled directly or by means of an air-dizconnecting lebly o
ile entravce end of the main ward, the compariments of the block being srranged on the two sides of o
puszage, which—38 or, better, 9 feot wide—should condnet dircetly 1o the entrance of the main ward.
{Deiafs of (ke The stera-rooms above napsesd should be eptered through an external wall by doors extemling the
eftioebikd il hoight of the roone, Each of the ather eompartments shonll open indepemlenily ingo the passago just
mentioned by a deor, which If:’r.]_. feot wide)d clionll oither extend as near as practicable to the level of the
coiling of the compartmont, nnd therefore of that of the passage, or be supplemented slave by s window
sor e lemding nnd frocly n.ll}ll;ng. The Woek m:iﬁl:'mg of the several somporineris mcniioned admits of
being arrmnged afvor different plan=,  It, with fts contral passnee, may be aceanged in the form of » =square
af alwout 40 fect fn the side. T sonveniont alse, ns lq.uggq-elll‘ul Ir}" (x. Smith, ta linwve in b one or mors
emall rounded recesses, completely open eliher 1o the exterior o in the passage, for a small coal trolly,
i food lrn‘”_-r. nnd w rlir!r-'“lu'u I'|'\-:-||:.' + aml the ilunﬂim of |m:n-i1|i||£ gloset-aecommodation near 1o it for
wnrrses gl For eonvalescents voguires considerntion.  Encl of the compartments weeds, of course, to be
A bdai B gl hr‘!l!lr.'lllll:h' Eiglqlu'-l mnl ::-:'[mrn!-.'llv.' vonbilaiod, There rommin for further +le.~r=ri|ht:'mn the ablution- nnd
1::“' the eloset-olfiees Tor tle patients, Thoese shonlil be provided as (v independont baikdings, thougl in some
f et r|-|'<-|||i_|.' Begeli 'Ipu-||il:|f:| Iflq::r linvee lwoen combined to form one i:llutclmln.il.'tll Lwnililing., T Y AT, cach
barililing rmost be comnected by o thoroughly eross.ventiluted namrow  prssags with the ferther ond of the
ward, aml, in the case of two ||Ili|-:|i||'l_[|,.. ong with ome corner of it sl the other with tho oiher. This
puzsnge or lolby should be & ro 12 feer long and 5 fees wide, and be elosel at ech end by a salf-
clozing door, allowing, in the ense of the sblutisp-office, of the eady removal of the bath inge the ward, In
one or botls sides of it n o deorway may be jntrodueed for providing access from ong=ofsleors for & soavenger
[Thaie fearrd  or cloamer,  The pressge must not be used for storngo of any artieles whatever,  The feor of each office
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musk be impervions, reck-asphalt or a metal-tray being serviceable for secoring this object. It should be
gqm.ly graded lhmuglmu to o ontlot, 5o ax to be selfadenining 3 the ontlet discharging direstly by means
of n properly-trappel pipe throngh an externnl wall on to a shore open gatter, and theoee, iF practicahle, inio
an windergroand drain ; 5o that the foor should be at loase sovoral m-.huu ahove the sutdoor geonmlbevel . """""-'"'W--
Ench affice will need o ba dividod by partitions (eonsisting of impervisns materinl, sucl as painted iron)
||||;.-u l.‘hml]lﬂl'l!ﬂl:'llti 'IIIE'I'AI‘tI.HI (i) l]ll'li,lll.‘l ||n||.r|,|-m~n¢ﬁ ¢ oaml I|||,| Il.erllmll-c which slonld be short ||1.' ak |.t-ﬂ‘l: & f-'u_mt
Tsoth of floor sl of eceiling, may ke in the form of vertieally hinged sheets, so arranged that all thie Comparis
menis may e fhrown inio one. 1t s imporative also that every part of each office and of the fittings
contsined in it bo divectly and rendily sceessible for elenning purposes.  The ablution.office must bo
Turnished with twao (or, better, with three) such compartments —one for a lvatory-table or -zlab for twe 1o
four washhamd bagins, aml the second for s movable plonge-bath,  Tho Iatter shonll be on noiseless @nee-bli
wirels 3 its position in the offiee sheold be such ns to remder it frecly neecssible for the mirse from both sides
wild both ends, and it eontents shoall be dizcharged over the Aoor-ontlor aloea deserilal. Tlie floor, tlie
partitions, and the doors must be so arranged that the plange-hath may be readily wheeled from the offies into
the main wanl, The clozet-office must bo divided into three or four eompartments, so as to provide for fwo
soparate eloscts, far o urioal in the ense of o male wand, sod for o sloperoom, i which ward-aiensils of
ull soris may be empiiod, washed, and kepi, and ibrongh an external wall of which a oaeesl cophoned
miay be mude to project ont-of-doors for wicnsils containing cvasustions for mlieal inspection,  IF oarghe (Constuction of
cleselz mne 1o be adopied, the weeessity for rendy neesssibility of every part (especially of the sides) of them owrhchmin)
minzt be lorne in mind ; the space beneath the seat—ihe middeo=tesd—shoald be as open as |n.'ni==.-ih]u im front
amil at the sides ¢ the hind wall of the space (if the reseptacle is o be removel from the rear) being an
external wall ; the foer of the middenstead must be at least 3 inches above the ground owside, be smooth,
hsrd, and imgpervions ——comditions nlready, lowever, mangioned s leing requived For the goseral foor of the
office.  The middenstend musi be 2o shaped that e recepisele will noi e browghi inie contact with any
part of ils seat or walls, thnt thers will be an interval of 3 ineles betwaeen the frant of the orifies in the st
il the posterior surface of the frond wall of the receplacke, sl an imterval of oot more than 1 inceh between
the scat and the upper edge of the receptacle. A strong guide shonld be made to projoct into the middensteal
from ono of the walls or from the seat in such & manner as o Faciliiate the placing of the rescpiacls in iis
proper ]Mn:sil:iun. ..l'h.:w.-ﬁ fur rv|;r|1'|_n1.'||| -nl |l|1_: mrﬂl:lllm.:]u may l'u_.- I-rl,trilh:] l'l'mn |:i.l:1||:r 1||1".' !I'r\uni [ g I|11,| s
ool the recopiaele lsell needs to be impervious and to admid of being eealily bandled, e, cmpiied, aod
clenngod,  1F water-closols b adopted, the greatest eare ig nesled inoonstrueting thom,  Urinsls also noed (wsterions
particular cave iF wholesomeness is fo be secursl, ;;“;‘H'Hh- ¥
Thes, oo, there are the vernmlabs, wlieh, o n ot clivsate, are alinost easary adjincts o e vesesi
pav iliom.
It may also be stated here that ready aceess oo dhe roof must be provided, in onder to Fcilitate sesss et
exnmination of ehimneys, vontilating flues, oof-eoverings, gutters, wator-tunks, sl so on 5 sl that seeh
mecess must be by exicral stairease ov lolder, sl oot by manbole throagh any o the ceilings of the pavilion
as above describoil.
Adtention may wow bo given to the materinls of which the wanld is to bo constroeted. [t is needloss 3aesriai o
to state that weither wood nor cauvas is suitable for permanent warnds,  These m als alsorl noxioins :;ﬂ'..f-:?l
exhalations, and retain infection in o notable degree.  In loealities charasterioml by cm

sideralidle variations
of wonthor, in spite of all the attempts that bave been made to overcome the diffieuliy, it has not boan
fouwnd passible o maintain the regquired degree of constoney of temperature in wands constroctod of teso
materialz, even with the walls smd the reof doubls mmd with the inferveuing airspaee either on ihe one
bnwl closad in winter and frecly perflated in sumemer, or on the other land filled wich materials spocially
selectod for the purpose, It is impossible fo provent shrinkaze of wool or of canvaz, and consequent
opening up of joints awld seams.  Itis difiealt o render amd expensive to maintain these materials smwooth,
hand, and impeevions at the serfaee as they should be; and it i3 impossiblo (o put thom wgethor in sush a
Nuaner as i ||-¢ .-|||'I‘u~inm.l_v .‘I‘H.IIII_'! LK1} r|l’|"ilr4l i|| 51_1111“_: wd_.l-!ﬂlmr 0 prepeEr SGnsdE {nr rl,']msl:.u,mi ||-|' .-_n¢|r;'||ri1._1,' (€1
the inmates.  Anil 1Im'_'.' are readily combmztilble.  Henee it s that brick, stone, or like matecial is naed by (v, steae)
preference; though iron wands, constructed with double walls as deseribed above, have, it iz said, bean grag
nsed with a corinin measure of sueecss,

Inall cazes fhe construction musi, as faras practicable, be such as o oxelade the oofranee of air Excosson of
from tho soil {gronnib-air) nnd of water from this and from etlier sosreos.  The importanee of making = pocial romliair s
provision for the excluson of geound-air awd -vapour will be evident whoen i is borne in miod that the soil
of amd about the site of the bailding containg a lege amonng of water, anld may contain a lurge smount of
orgunie matter, which may, iwdeed, bave passed ioto it from a distanee either by drainage or a= a result of the
arl i of lu.il‘l'lrlslhhl.-'ril. E’I’L‘&‘illﬁﬂ orof winids; tlat in sueh cases i 1.'ri||,_ in all pra mlli“.rr conixin host= of micro-
organisms (many of them eapabla of |:ur-u!|| ring dizease], and be o seat of aefive 1I|-nuu|nr<|||rm ol ihine
eqpailibrium nx between dense ontdoor air ansd rarefiel insloor air is parily branght about by indeavght of air
fram the inlerslices of aoy pervions seil begestl the buildiog,  The ssil abont tee hospital, it may bere be
remarkel, shooll perhaps be sterile ; and if it eontains orzanic matter it should be constanily wmler culii-
vadion. I order o prevent entmncs of gronml-nir apld of the vapour of grossd-water into the pavilion,
the wiwale of the surface of the grownd uwnder e lutier misst be mperviomns —p comblition best secured by
means of rock-nsphalt Isid on o layer of conerete, the surface just referrad o having been first raizod above
that of the surronmling ground.  This nsphalied sorfaee may form the floer of the wanl if the asphalt
i.‘l:-'l!l' ia Hllﬂit‘iﬂlﬂ_f thick and iz continned on all <ides lhrrrll;-;h the subsinnes of 1o walls, Db is eold, hows
ever 1 amd, for this and other reasons, the foor slonld be insorted o few inches above the a=plali or risel a
few feet above the general level on avches, thongh in this ense nlso it is aldvisable to renider the surfuee
boneaih imperviows, Do either easo, the spree ander the foor muse be kupd. dey anl elean, amd at all timos
well perflatal.  Hoviog regand to thie weeessity for these comlitions, it will be seen that tie constraetion of (e
n basement-chamber is to be avouled, owing o the expense of rendering the foaar and walls both water- aml n’:_';:."ﬂ']'"b‘:
mir-tight, to the dificnlty of waintaiving the air of the chamber wholesome, amd of draining the chamber
when subjected to the hose.  Ludeod the sarfaee of the ground ander the Qoeor sloubl be mised above the
snrromiding level, nnd bo so formed aml geaded as o be self-eleansing aoder the hose, any sprea megnired
under the ooy for accommedntion of pipes providad for hesting or for other parposes being obinined Ly
raising tle foor o the extent required nbove the groond.  If a small basomen tohamber is reqoived for the
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warming apparatus, it should o constrnetod outside the building-line of the wand.  And if & large basoment.
mamt-chamb=r wnder the ward cannet he dispensed with, the conditions above-numed mnat, as far az precti-
eable, b complied with, In such s caso, i the chamber is not of a grear depth, the required condition of
floor and of walls may e obininel by introducing o eontinuonz and impervieus layern, eonzisting, for instanee,
of rock-nsphalt {in the form, in its entirety, of & cistern ), and continmed at its upper slge sutwards throngh
the entire thicknoss of the walls nt a level of a fow inches above the adjoining ground ; or, as far 2= the
walls are soncerned, il|!||!-('ﬂi0unnt'nn 1o waler in the soil tllll;r]'.lﬂ abdnimed ]:-_'r the formation of a well-dmimeld
area, doseonding o few inehos bolow the level of the foor of the chamber, the impervions covering on the
flaar of the chamber in thiz ease Lu:iill;' won i inted dirﬁ:ll}' ottwnrds ||‘.|ll:|IIE'II. the walls. 'T||.¢ r:hul‘.'llln;:r muat,
moreever, e as well perflated as peacticable ; smd, even so, it shonld not be in direct communieation wiil
any Imrl of 1he gmllml-lim‘:-r, 0T, fE ||||n"u||_1‘ intimated, 1 wzed for secommyodation of pJLli1;||1.3. IT the foan-
dations be consiructed of such materials as brick or stema, it will be necessary to introduee an effeetual
dim peprool conrse in the walls, o few inchics nbove the level of the adjoining ground, and beoeath that of
the lowest of the materinls uaol in the formation of the loor.  The roof, windows, sl doors must, of course,
be so arennged as to afford protection sgainst wet, In order to prevent dampoess of walls from other
sourees han dhe soil, il is nocessary do nttend earclully do the moede of cosstruction of the apper conrses,
gapecially in the ease of parapet-walls ; apd it moy be peeessary cither to place on the extemal faee or in
the substanes of the wall o layer of impervions non-decomposable material, or to baild the wall hollow,

The unider surface of the fleor should be st least 6 inclies alove the pround. ‘This condition is
requiresl for several ressons, of which there may be mentioned the need for the floor-spues admitting of
being readily cleansed and perflated, and, anless there be already sofficient fall, for providing sucli fall
for the low-lovel waste-pipes from the floor-tray of the closet- and ablution-offices, and from the floor of
ol liver u:liﬂ]mrtmnuu whicl are Enll:h!-.:l for ﬂ{-“-ﬂmill.'rlls'. a= will allow of e l|:||.|1||u-||_|'.- of thase pil:ll!u niaud
propor air-diseonnexion botween theom and any swtldoor dmin into oron (0 which they diseharge. erflation
af l|:|l:| l’hbﬁu’-x|mm ey ||g Inrn'.'iilt"-:t for ||-J‘ illlHHIUl!i.ll'E" gnllillg: in cach of its h'h“u, w11 mn:l,‘ Tsie i.l:l:'.mu.a::l
by means of flues extending vertically from the spase o alove the roof, aml Gited externally with Gxed
cowls, It b= bost, however, for many ressons (o rpise the loor zeveml feet above the ground ou arches,

The walls may ba built either zolid or hollow, impervions bonds being used in the kiter onse 3 and
they are best bailt of materials as imporvious to meistare as can be nﬂ'ur%lhl. as free as practicable of
deligguesciug salie, aod in o puiform o wanner s possible. Hollowness of the external walls aids in
preserving dryiess of their inner portions, amd also in mmintiising coolness of the indoor air in sommer
and warmth of it in winter. “The floor of the envity of cach woll should be at o level bolow that of the
damp-prool course, and be graded so as Lo be sell-draining (o one outlet, and the cavity should be so
provided with coversd openings that it moy bo readily perflated of nny tme; otherwize the covity of each
wnll alwonld T olo@ed. ]-Zx'|m.1'nluul mwetal lathing Iy with .-nll.ral:lag-_- Tsir sl imnatend of sl in |nr|i.|:im1-
walls. A gowd floor may be formed of eonerate laid between and alout an iron framing, and covered by
|;E|||n|| or ]lJ.' IID!I.I'IEI. ol ol wﬁml. th;ir\li.qg:: mre ||-¢!il Tormed 1'il|||_:|' al lu!'!IaJ i I|u} .shrqlu; of ]l:m.g tri;l.ng ulqr
prisms (and fixed by serews ), o of asphalt; and if they are formed of wood partieular care is to b taken that
(1kE] l:||lpll¢:\' apen in loft |'u:-'||il1||, tl]qm_ TJN;\ rnu-F x|:|m|||| lier |n.il:-1|n||, pllﬂ H Y frmrri:ug Iu;-. ]ill.q:], ]f 1'||-n- Huing
presents nn imporvious lower surfaee, it may in gome localities take the place of a coiling.  If it has not
such eomdition of lower surface or if the imloor temperntore would otherwize be subject 1o too gront altorna-
tions of temiperature, o ceiling shonld be introduced; sml, with a piiehed ool the ceiling also may well be
pitohed i aid in ventilation.  Any space left eiween coiling and roof must beabsoluioly ent off from each
of the eompartments of the pavilion, most e thoroaghily open o perilntion withoot admitting binls or diroct
or winal-driven raing aml, if of lange dimensions, mosi be readily accessible from oni-of-doorz, and mlmii of
being rensdily cleancd. The ceiling may be formed of coment or of hard plaster, on wire-cloth netting,
anal cal-painted. The reol-coveriog muast be sell-dinioiog, st be realily aceeszible from oul-ol=doors, and
allow of ready accoss 10 all its pares Tor inspection ; al, thongl made thoes peeessible, i most not be vsel a5 on
ambmlaiorinm, unless the foul air and gases isswng through it from chimpey-stacks and veotilating outlets
aree guarded against.  All conduits conveying liot air, steam, ot or cold water shoald ag far as practieabis
{1 n:}mgml and remdily seecssible, ne part beng cmbelded, ouless anavoidable, in aoy wall or foar,

Possibilities of fire need of eourse o be carelully considersd when determining upon tha mode of
epnsiruetion of climnev-shafis, /0., a2 to materinls aml thickpess of their walls, as o boight 1o which they
are to ho eprried abhove the moofl, as te condition of their injeraal surfaces, anld ax 0 the rolation of them of
fire-grrates and of hearths @0 combmsiibio matosials (sueh os wood) or o good conduetors (such as ivonj; opon
the mode of construction of pipes for heating by lot oir, by stoam, or lot water, and the relation of them to
comluatible moterials ; upon the mode of eonstruetion of the reof in ease chimey-shofis or hot-air flues ara
bronght inte direet relation with it ; opon the mode of constroetion and npon the leeation of lighting
applinuces, minl 20 on.

The internal surfaces of the Aoor, wallz, and ceiling of escl compartment, no mattor how amall the
latter may be, must be of sgevers simpliciiy and a8 few, a8 impervions, as smooih, and as hard az practicalle—
junetions of wall with wall and with eailing forming eurves of t least d-ft. mdins; ceilings if practieabls
being archel; wimlows and doors, and their frames, ad also any chimney-shafiz introdiesd inte any wall, being
s nearly aa practicable fush with the gonoml sorfaes of the woll ;. and the wholo of the interior sdmit-
ting of being readily woahed or hosel down.  The best internnl surfaces are olitained by the nse of glazed
brick or glazed tils, joinml by the hest coment, of glass, of nsphait, or of comond (or indesd hard plastor)
painted when dry in oils sl then varnished ; and the best eolonrs for the average of patients ane light-green
and light-blue.  Distempering is 1o be avobded. Bare porous beick, whitewashel lrick unloss frogquently
whitewashed, and bare ]:||;|.u!|;:r should not presont ab nny intermnl surfnee.  The floor-covoring niy Lz
farmead of elosely and Gnely grainel hasd and well-shrankon wond, tengued aml either ploaghed or greoved
[Hen-w;ul dewn over p'uu-piim-a:l, n|1||. n'-||u||'n_'1! emoath and ilu‘m!rrh:-un whaon “Iﬂﬂ:lllglllrl' t|rr'|l' ||1-|.- sueh n
substnnee as parnffin g or it oy be formed of asplale il cither in the manner alresdy mentioned o on
NLI|.:||I.|I|I.'H| hoards, In the lsiter cnse tho floer iy [ H:I'I:I.Ilht to ane oatlet 1o faoilitate l:|(l:|.|:|i-i:u_: neider
the liose, and & dado continwous with the eovering of e foor may be fermed of the spme materinl.

']_"he ij,in,u'l,rs |'||_:|:1|_ in lIl-l_: =i :li1||n.l;1'|| ns dn l:lr“'l'illE |'|~:.|-.|J-' menns for I‘nﬁl‘ﬂuli:lg the wa.'nl, and ta
provent the necessity for placing the bads gither end on to a window or broadside to a winlow or to & wall,
unbes= it be at a distance of & feet. These conditiens may be met in the main ward by inserting the
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windows in the side walls in auch a manwer that each window on the one sido will directly face o wimlow on e
iho opposite side, and that cither one or two bels may be pleed to ench window-pier. 17 & fect of wall- -wﬂ_
limie mree 16 b Pmrillul e lsirel nmad 3 Fet o wislth of g‘lh.adl.'ll surfame in esch Wiilllﬂl'l-l", thien, with one Lied E::.'ﬂ;wé'aw
t el window.pier, the latter, together with the portions of window [rames sdjoiviog it, will e about 2 feet

broader than the bed—a differenee which should not b rolueed i any ease, I two beds are to be placed

to omch window-pier it is bast to allow ot Jenst 9 fect of woll-ding per bed, amd o pluee the two bads & feet

apart. As already stated, on inderval of 5 fect is to be allowed heiween ench end-bed and ond-wall ; and it

iz well in the side.walls eorresponding o this intorval 1o insert 2 parrow window, Tt is woll also do insort tﬁ:i—nll
in the emd-wall a door-window (sash-door] Facing, and of the same width as, the maie cotreoce dosr. F wind o]
Taeilitating perflation, the windows should extend from alout 2 or 3 [eet aliove (the Aoor to o poinl a8 Bear (Supe o
the eciling as practicable ; or, il not made of such height, they should each be supplementol above by an ™=
additional window so extemling and consisting of one zash hinged on s lower rail, and of o frame furpished

with glured choeks, snd allowing the sash to be joelivsl inwanls aod Gxed at any angle, earving up to

9, with the wall,  Also, the main enitance door, ile deorswindow facing it, and the lateral doors, if

not exteimding the full height of the warnd, shoubll cacls of thom bo at least @ feet high, snd be supplemonted

above by a window extonding ns wear as practicable {0 the coling, and opening after the fashion just
daseribed,  If all the windows were made in the form of nlmr-wim!u-w:{, the means for 'pﬁrﬂlﬁuh. weoi lil f*:;m;ﬂ
probally be as compleie as could be obtained in a pavilion consiraetod of such matorial as brick or stone ; .
and there seems io e no reason why such readiness of perflation shoubl nod be supplicd, pariicolar aitontion

being given to the exclusion of wet amd o the prevention of woise in windy weather. ANl windows must

ndmit of being seenrely fixed, otherwize, in windy weather, acite illacss, from which recovery might
rensonably be expectel, will be more severe amld may cven endd fnlaily, and convalescence will generally le

seriously retarded.

The amonnt of glazed surface to b anpplied must be calenlated with due regard to the necessity for (Amowt of
sufficiency of light and of warmth in winter, aud for sufficiontly sulslued light nnd coolness insnmmer.  Wigh =40 =)
ong layer of gliss in o femperate climate it is well (T Thorne) oot to tmpsgress the lmits of 1 sgoare foot
of glass 1o every G0 or 30 cabic [eet of space of the ward, thiss io the o cazes severally allowing 20 and 13
sqqunre fect of glized surface for overy 1,200 cubie feol of spacs of the ward ; bt the kiod of glass, the
thickuesg, aud the nomber of sepamie layers of o must b reckowed with v determining open the
precise amount of glazed surlaee to be allowl. Window-Trames may be of iron, il not too micl exproscl (Wisse-
to the sun 3 they, as alse dosr-frames, should be made flush inloors with the internal sucfiees of the wallz in )
which they are inserted, The windows should conzizt of vertically sliding snshes, of Intemlly hinged sashes @eape of
or panes, or of eashes or panes hinged by the lower mil =0 as to epeo dowowarnds inde the wand, the first windsws. )
fotm presenting, however, the dismdvantage of requiring [of te balapes-weighits boxed [ames, which
cannol be readily kept alean.  The interior of sueh boxed frames should be readily secessible for eleaning
purpises,  If the vertically sliding sashes be adopted, they shoull be of saeh size and so armoged ihat
one=hall of the window, in equal partz ot top sl bottem, may e opened 3 and the lower mil of the lower
sazh as well as the sill should be of such depth as to allow the sashea to overlap to the extent of 4 Inclies
at the meating rails for admizsion of air, when the lower rail is not above the top of the sill.

Every compartmont of the pavilion, no matter how small it bo or to whot purpose it be put, should, decs of ws
it practicable, admit of being subjected, whenever desimble, to the direct mys of the sun,  And provision S,
|°||||:r“|-|l ||¢ !||'|g.||¢- I'ucr s|||:u||IiI|H; IlLﬂ “_I'Il'llt-.. |||_||| [ rl,-mllul"i'ug t]nl;l |I3|‘JI]I4!I'I'I|I|II_! il|.|||:"n|n- LES 4,-4|||_,||.|Ll(' aY Iay '|,p|3, I'_;:_l,r
recoursa to blinds, onter shutters, verandahs, eeilings, badly comluering rool-linings, asbestos awl difercntly
colonresl painis, exira-thickness and hollvwness of onter walls, aml 5o on,

Attoniion may now be given to the vondilation aml porilation of tho soveral compariments of the Persation and
pavilion.  Awomatic ventilstion—aml the same mny be said of veotilation whelly dopendent upop ™HsHs
artificial methods—is insaflicient without ereating dranght for sapplying suel fresdom of piny of sir-carrents
over the internal surfaces of the mom and over the expesad surfaces of the aricles of lurpiture as o
remave in any netalle proportion the vapours that eondense on thom, or for eiffeeting complete romoval of
air from a FO0ITN, Enin.'uin":r uithel‘ of the ||-|:u1r;|.' mid '|.'i.|ir|l.¢|| ate which 1.4.-.|:||.'|.-: i nmun:“ﬂabrr towards tho
floor or of the lighter air which tends to acenmuluio lowards the eeiling. 1§ the term ventilation involves
the alenee of air-drnghi, then clearly it most not be regarded 05 including the processes whieh depend
on niralnught for their efficicney.  The tter are aecordingly spoken of as provesses of peeffaiion.  For
maintaining wholesomeness of indoor air it is necessary, as infimated above, to provile for perflation as
well as vantilation; and the two processes, though not distinguishable in all eases with pieety e from the
other, may here be congidered separately,

Much has already Leon stated as to the means to Do adopted for seenuring pecflation.  Heforence, for pemstion.
imstanes, has been made to the advisability of o placing the winlows as w vender them opposite, and so, =108
too, the doors—re, in every compariment where thi=s arrangement can ba earriel out. It iz further
necessary in the wanls (0s also in all sleeping-rooms) to provide in the external wall belind each bed one
liorizontal hole {skirting wall-hole); alsout 150 square inches in secbionnl sren, making the lower internal (rtisg wai.
snrface of the holo a8 nearly fosh as may be with the upper sugfaee of the Noor, aml fitting ench with on =%
ensily mdjustablo applinnee for opening and closing ; and, in the onse of eech other compartment of the
parilion, to provide similar holes, presenting n sectional aren on the basis of 80 square inchos to cvery
230 cubic foet of space, and to dizteibote them WA & u:n]l]h-nlm and, if f[’vl‘ﬂ.l:[il:\ﬁ.lllﬂ, among all of the outer
wallzs, There must in aony ense be 0wo swel holes in each side-wall of the lobbics o the ablution- mmd
closat=offices, A similar hole ia hH'|Il[EP|| P the Biod wall of the muddensiend of any carth-closet that may
b introduced ; and, if the walls of the middensicad be formed as open as practicable, moans must ba
supplicdl for nt onee opening and closing this bole. Tt is wall, also, if the coilings are nol strongly pitehod,

o provide in tle main ward aod io the other compariments small horizoutal wall-heles {wall-plate holea), (Wallpiate

§ inchiea by 5 inclies in aren, in the oater walls just baneath the wall-plates, or corresponding struetures, ag ™
imfervals apart of abone 10 feet. The msde of construction of these differont wall-holes necls specinl (oestrton o
description.  The internal sorfaces of every wall-hola muzt be formed by some continuons lining, fixed =00
immovably to the substunee of the wall, and made smooth, hard, amd §mpervions, so that the lomen of the

hiole shall not commnpicate with any A in the substanes of the wall, Each of the 5kir|;i4|.g-lmh_-; sliould

be furoislied exterunlly with o fixable or dead-weiglht cover in the form of o grating, hinged above sons to be

casily 'pl.'llh.ﬂli out from indoors for Gh:.ﬂ.niilg s, and 'II?I-‘I-!FHEI“]" with n cover of such » form as to allow
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of the tndsor up-l-lling |:l|‘:i||].!:' ﬂ'l‘l.l“];i' elossl in lerJ'illngn:gnﬁl:ﬁ nd ﬂ:‘tl“il‘ml, The 1ntter cover miEht be o sleet
of medal, hinged along its npperedge, or iU might be given the form either of doors heng fodding, or, i made
2o ns B b n;'m“l_:." clenmid, of o slide.  Each of tle u',-v|||_-1_||r“-_. hales shonld be farnished a;t.e-run_ﬂ}' with m
hool, hinged above, aml opening downwanls through a mwonlh proteets] by o prating, It will, of
conrse, be onderstood  thint the Frames —whother of the gratings, of the fbling doors, of the slides, or of
ather such appliances—must not project infe e lumiog of the holes for which they aro provided.

Pentifation, it is needloss to ropent, must be a8 complete as possible; and oo allowanes is to e mado
For pussage of air through the subsinnee of the walls, seoing that the latier, §F not impervious throaghat,
nre to be rendoved a8 noarly impervions ne practicablo at their interaal suefaces.  Elaborate plans have been
devised for arlificially supplying fresh air ai n eerinin tempominre and ab o certain degree of homidity oo
cach paticnd by mesns of propolsion and extraction.  Artificial propulzien, however, baz but too often
given rise merely 1o the driving of eolomns of wir direet from inlote to ontlets, and @0 the agitation of the
air of tlhe enmpartmoent a!nn;: the linea of those eolamns @ limllgh, wlien the inlets amd the ontlete have
been abundantly and jodicionsly distribated, 1his method of ventilation las been sueoessfnl while the
4'I-|l]:lii1|hl1'a have remainm] in 'n.'-ll'kil:l:;' arler.  Artificial rxl.rncllun, nl]l-ur:i.nﬂ_].‘ v.'|.1l;|:] -l"!l'lﬂﬂ.lthtl!nl. witls n.'|.1.i1i|:i:q|
propulsion, has leen wore froquontly attended by sueecss, bt it has only oo commonly failed.  Aore
atilomatic umihmh, meﬂlih;flj', e o le 1:1‘1:I'|.~|1h|, PTATE ||||:|t1'm|| may new |5-|:| |||:n|||; ol 1] 1R T |;|Il ﬂu.:su, Air
mny bo odmitted cither (ag originally suggesied by Whiteharst, amd later by Tobiv) by means of shafts
Gxt{:llllill]_r Troan ghe onter Geees of (he extermal walls {tlu: walls prasphar aor the doors inserted in 1_||,u|'|_'|:|
borizontally inwards and then vertieally upwards on ilee ioner face of the walls, or {az more recently
suggestol ) by shafts oxtenling obliquely npwanidz and inwards ghrough the external walls, in cither case to
a b lerm heighd of elween G and 7 feot from the floor, mal ferminating in the formor ense in o horizontal,
i the Iatter inoa vertieal opening ; or it mny be plmitted (as originally suggested by Inieagulicrs ) by shafis *
extonling from the exterior—aml, when requiced, from o very considerable hoight, if the indoor termisal
portion of the zhalt be properly comstroetol—iliroaglh or about some heated appuratis sitsnte in the wall,
o or wear ot inuer faee of (he wall o inothe central line of the wand, sl delivering into the ward ot
any level, varving with the sitaation of the indoor opening up to 6 feet Irom the feor.  With the White-
huarst methad, it is as wall not to constroet the shalt through a window, for the down flow of air (experienced
al the iner fwee of the Intter when the outdoor 12 eoldor than the tdoor :|'|i1'} may deflect the ;ll.-l!l:rlL]EIlg nir
so rapidly as 1o give rise to strong down deanght,  With the [Msagaliers method—ihat of heat-snetion
inlets—ihe nir mny be wdmitied into Any roomw, no msitor whnt ba iis nhq]hu or what its relation to other
ronms, nnd, ns already sabd, [roms & very eonsideralde beiglhi.  The aie in any caso must ba faken from
wholeseme ontdoor sonrcs, at least 3 fect above e gronnd, aod ot o distanece, it may specinlly be nobod,
feom surfoeeadming, from openings into undergronud demins, from closets, and the like. ‘The shaft most
admit of heing readily and effminally eleansol, aml mmst poi conmunicaie with any spaces in the sulsiance
of the wall, EF it be more than o few fect in length iF most admie of boing rendily removel in endor (o
bee eleswed, that portion of i, however, whicl passes threegh the wall being made part and pareel of the
wall itzalf by being attached 6o it on all sides by eoment or other snch materinl. T it bo mercly an
oblique shofi, extendiog upwands amld inwards from the exteroal to the interonl face of the wall, thers
showubd Lie at least 3 feet in the vertical direction tween the lovels of the outdeor amd indoor ﬂpml.ing:u 1
el itz dmlernal sarfaces shonld, ns deseribed for other wall-zhnfes, b formed of the sabstaned of the wall
itzell, well rendered in some impervions maierial.  Losse shafis should not be placed within wall-zhafts,
as the interval beiween the two sorves ax ledgment for dust and other objectionnble matter ; and noise aud
iliseomfort (o the patients arize when the loose shaft iz shaken by the wiond, a motter which neeils
eonsideraiion also in planning the eovers to ba placed over the ventilating and perfiating openings.  The
intorior of the shaft most in all cases be eontinnons, smosth, hard, and imperviows.  The outdoor opening
of the shnft shoulid be covered with o fixable or dead-weight gratiog, hinged inseelon manner thal it may b
reaudily pushol outwards from imloors; anld the indoor apening shoolil e farnfshed with . npplinnee for
rogulniing its size.  In the case of the oldique shalt with vertical opening this applianee may be in the form
of & flar cover, hingel bolow, and admitting of being fixed at different angles with the wall ss required ; awd,
in the ease of the vertieal shalt with Doerizowinl opening, such o cover must be hinged 1o the side of tha
opening which ia forthest from the wall,  To any case it must be o areanged that thero will bo no obstaclo
io the inseriion of 8 eleaning rod and mop into the shaft, and oo deflection downwands of the air as it
issnes ot the indoor |11|1'|tir|; of the aliafi.  Air shiould e eefracted |.|-rl|" mdnns of slafts {EEE““R’—IM[ thﬁs}
oxtending vertionlly throngh the roof from the eentro or the longoer eentral line of the ceiling or reol-lining
o |||_|ir||: aloul i oot above the roof, cash slinfi ;|1n.':||'.|hlihgll conl inois :ilnim.rl:li,, llu!‘ﬂ, iIIJ[‘ll!'r't'il:lilrt illltl.'iﬂ.l.',
el Delng fieted at the upper or onter end with & lixod cowl of good patiere and at the lower with some
heating ;|'|J|r|i;'|,|:pr_r, Tl shanll vzt be vortical from el to end;  the |||ﬂl| I'I‘t-\l'llbﬂhll!." nﬂ&[&lm‘l, of making it
vertieal for a short sliztanes from the ceiling and then horizontal in twoe oppesite directions io the ¢xtenor,
iz altogether wronig.  “The heating of the lower end of the shaft is reqoired for maistainiog so onilow of
air at all times, oven when the outdoor air is only very slowly moving, and generally o facilitate the flow,
It is of particular importanes in tho eaze of the abletion- and elosot- officcs for the provention of likelilond
of suetion of feul air from those offices into the main ward.  1E nny bo oldnioed, for instance, by borning
wus ot ong or more jets placed diveotly under the shaft, or by extonding a spevial gas-flne or o chimnoy-flus
throwgh the shaf, the introdoction of bare metal it the Que o sicher case being avoided, and the upper
or ouler openings of the two ontlets boing soparately and independently cowled. It shonld here be
mentioned that, in order still more ¢ifeetunlly o prevont likelihood of suciion of air from ihe abluiion- and
elaspt-ofices into the main wand, it s wall oot uull:r 1o heat the ontlet-shaft bk also to warm the office
generally to o temperatire above that of the main ward ; aml here it may be remarked find the abiotion-
and closob-olices r|_1[|:|in- to be warined for the J:rl.l'l:l._f of 1he En‘ll-'ll.'l:li‘ﬂ I.llill;_: them.  Arpott’s valves [lTﬂ-_[lﬂ‘I"F
inserted into the chimney-shaft elose to the ecoiling, act well ns outlots when theve is sufficieol deanght up
tha 1:I|i|||_||E.I|I' H LISTT |'|||3_'p it eonstant attention nnd fn-u'abt'ﬂl- t'L“l:l'!“‘ or renewal. A UIIi'IIHID}'*HhI-fl—If
proporly cowled nhove, fnrniahed also bolow with neans such as o gas-jot, a lamp, or 8 hot=water pipe-coil, by
wliel it mav be warmed when the lire 15 mod r-,'ljn'ln;-eh .|'|.I‘l||1 i ulhl'llit‘ln, rraqlh’!l':tl cleaned —eonstiiules an
active catlet as long ne the air within it is warmed or the suldoor air is :ppmin{]y moving. It abstracts
the air From n eonsiderable portion of o small reom, and, if supplicd with Aroote’a valves, from by far the
greater partion of it
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It may hore be vemarked that tho gas homt ot an ordipary jet consnmes g much air as two or three
adulis ; aud ihat, unless the prmhwta. af eombasiton bo delivered sl onee indo the ooler air, the gas J,-L*IH
mus=tk '|:|u allowed for l:mn]_'ml;nlg the amonnt of culie e I‘H’lllmi for the warl. [l mnEl ok L

l‘ﬂurﬂllﬂh
e for.])

supposcd tlat the inlets above suggested unless heated will under all gonditions of woather supply nie (natisg of (ot

without drmnght.  Tndeed, with o sirong wind it is not npcommen to find Tobin shafis on one side of o
room aeting as inbels nmd those on another as antlets, there being n strong currentof nir from the one o the
other,  Still, if the ceiling-roof antlets by properly constmeted and the regulators attached to ibe inlet
u]ml"ls ]1m|mr|}r “l(_tnu‘lml LEE nir—ulm“ghtnf 1||iu worl wi“ lie lint ilml:l:l:l]-:llm'l‘lllﬂ. Inlrtn nmi otlots i lentod
shonld not—more particalnrly inbets e=le meule of metal, onless the heat be devived from soch a0 sonres as
Lot water at bow pressoee,  IF there Le likeliboed of exceptionn]l demogld up o chimney, o as to bring
phout o reversal of the flow of air in an outlet shaft, tho latter shonld be sapplied with some applinnes for
rogulnting s size 3 and, i thero be likelilosd of sech deanght wp an outlet shaft as 1o eanse noise, the
lower opening of the shaft should be Atted with an easily romovable frame filled with metallie ganee, which,
under other cir CUnEiR e, shronkd be earcfully svoidel.

In the main ward, separation-romm, el.n.'l.-rn-um, nopd sorses’sromm 1ogggunne anch of iolet area shoukl
ba provided to evory 21 cubic feot of spouee, ol Lhe snme awennt of oillel area bo every 22 colie leet. InZ
nll other ﬁnn|u1.rl||'|||;|r|I;—w]:ill]ﬂlr leiteh: 1, SlOFC=Foon, pssaie, eorridlor, or Irull':,.—.-l_]w inlets ol outlels
shonld be provilsl each nt the rade of | squarce ineh do evory 20 eabic feel, Do ihe ense, however, of the
loblies to the allation- nml closet-=olices at least two lnpge-sizged inlets shonll be provided in each side-
wall, amd at least two gorood antlets of the sort above deserilesd, in mllition to skirting and o wall-
platea holes.  Theso lobibies may boe very efficiontly perilated by properdy sreanged lonveed aponings in caeh
side wall s bmt it 1= somow lind diffienlt with thesn ||l|-v||||in;.|;.1 o secirs p::l'l.'l_'r For 11w |:|rLli1'||rn. Tt LY, b,
bz hore mentionod ihing, in the ense of earth-closers, i the mbddenstead i3 elosed i all ronwel, aod e seat
is anyibing more than & narrow ring, or iF the erifee is providel with o cover, a verleal air-flue, 4 incles in
dinhieeter, shoald be made to extond from the wmler sorface of the seat 10 above the elosot-roofl, aml e -
wided at its onter ond with o fixed cowl.  In ealewlnting the size of air-sbafis of conrso grating-lars,
the web of any wet or gouze, aud like obstacles g0 tho flow of aic moest be allowed for ; and openings
that are sonienl or that euter into the fermntion of eowls must be propoerly related in peint of size o the
shafis to which thoy belong, The relation of the imlets (o outleis with regard (o position neods very
“N-fq! mnsillnm!iml, in rmll;r llml. I|n-n_: may Tt mhhu-lluu.':r of flow of the air of the ﬂmnlm'l.uml:ll s m
whole over aind nbout the beds from the inlets to the outlots, and imleod from one inlet or =set of inleds o
one ontlol or set of unltuts, none of the ir in its prasazo from inlels Lo outlets passing over and about more
than one bed or passing directly through and merely agitnting on its way the air already in the compari-
ment. It is, perhaps, needless 1o say that the sbscrvanee of these eomditions in their entirety is woll-nigh
impossible, but it must be attempted, and as nearly as praetienble enrricd ont. The distribution of the inlets
and outlots must mecondingly be so liberal it as litthe ne possible of tle nl:llll]mrluu'ul slenll b lefi free of
mir in itz possage from inleds to oontlets, ond that as Lkl chasee as posdible shall be given for nir from over
wnd about one bed to Bow over and aboit anether. It is lll.l.H“l."Irt, f lanbit, (o remark that outletd mist not
ba near to inleds; aod that with the view to distriboling the air in its passage the nlels nml the outlels muost
Lo of only small mucllmml arca, no inlet exceeding 25 ml:l wr ounk bt cxi.mdmg il oor 100 squire ieches,

and ooliels]

{:'-rl ioanl A
fimbel npad,
calad whadla)

{Reiaton of
Enlets b guklata.)

Inlots ghould b distributed froely along at least two opposite sides of the main ward, sml, where possibili, oo o

of every other compartment 3 wwd, to n|||111lll'_1' mindiers, inlets should be of the snme leogth ol open all st
L3115 Ig\-ﬂ! n.l:u:t crlL;Dl_l,.u. HH“I]I'I!’II" uh::ll||1| b :lf llu:: siihe 11'||"t]| :.ml il o ox beand |I||n'n.unh l'pulll T EL Ir:'l.'ul,
The lower end of tho sutlets should in the main waril, in the passages, anl lobbics be distribated in the
longer ceutral line of the eciling ; and a similar rule uimu]ql e followed for other comportments. For n
small eompartmont, however, of whicl the floor aea does not exeenl, say, 200 feof, o chimoay-shafe, of
ordinary size, cowled amd at all times heatol, together with wall-plate holes of the kind deseribed above,

Inlctn mnd
aiitls)

may bo reganlod s sofficient for ontlet of air. Tt @5 well hore 1o olserve that vorlical shafis in the (eeseros

substance of walls, unless properly cowbed and beated, are not nneommonly wpeast pml downenst by torns
that, when they are acting as npenst shafis, noxious amd infecting materinds in the oie are deposited alons
with eomlensed water-vapour on their inper surfaces ; that, wlen they ave acting as dewneast shafis, these
same materials aroe noressarily eareiod back into the ward ; and that shafis of this deseription are conse-
guently io be avoided, noless o provided as to insere o enrvend of air oulwards at all times.  Moreaver,
long morrow shafis constructed in the substanes of wolls do vot mimit of being readily elennsed.  In this
connexion, too, it may be noded thatn vertieal oatlet ilee, even thowgh well cowled, may net oz o downceast
i:l'II whitle the sistdoor air 15 eitler l'r|L|:|.‘ H:]-un']_ﬁ.' hllhl'iirg o s ]:u-t, the air eslomn within [45TD ﬂlm [:i|| SO0
eased it slonld be salid the mass of air within the builling} beetmoes cooled to a temperatinre below (hat of
the ouidoor air—an event which not infroquently bappens when the flue is fixed o the onter sarface or is
formed within the substanes of o wall not directly exposed to the sun, or whon it 2 situated in the interior
of o building =0 ns to e sheltered from the sun,

Tt is fortlier to be ooted that with aatomatie veatilation there should be no ﬁ]n,'n'lng i il ﬂ:_'u;r,
whaother degigmd to met as inlet or as owtlet; and that wlor ne cirermstanees shoulid any compartment of
the pavilion be bronght into commuonicaiion wiil the roof-chambor, the lntier being approaehed nnd
vontilnted i1||lﬂ|m1uic:||:13r

. aiillgta]
:

It renaing to be pointed ont that the means provided for perflation most be under complote control; Cetret o
and that the means for ventilation must be sueh that the inmates will not be subjected o pir-dranght. "1]..;. papialbon.
latter eondition must be aveided. It isa soures of danger to some patients cven when well mwa-.;«l in D], Adrdrangha.

to most pailieni= while being washed clothed or Ellrglt'ﬂ“'l' drgszed, o most, if not all, patients while under-
going medicnl examination, to convalesconts while drossing and undrossing, while sitting in the warnd,
and particulaely perhaps while vsing the ablotion- nuwld rl-r:l-indl-nl'ﬁcc:l, il iE i nad |1||r|l|.:|||4i-|:|[ by .rm“’n:-r' o
the nurses.  To prevent air-dranehi abent the inmates in & room st GO F, the velocity of 1he air-carrent
abont them shaull not oxeceed 15 inches per second; though in other parts of the room the movement may
be much more rapid without giving rizo (o m.r-nllnllgll!.

The methods proposel above for vestilation are, sz will be seen, of an cssentinlly nutomatic sort; Aroneal
and, no doubt, in mild if net in most climnates sneh methods are the best. Tt is questionable, indeed, Tt

whoether any artificial system yet proposed is slisgether antisfactory.  But it most be admitted that, i thie
inlot flues be judiciously distritabed snd situnted, it is possible to construet cximeting flues, throngh which

C—=No, 6, i
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tha air of the differant compartocnts of s pavilion may be efficienily removed by mesns of fans and oihier
applisnces. In such a case, however, it is necessary to distribnte the outlets liborally at differont levels
ntul in such o manoer as to prevont siredmaght about the inmates; and it is imperative that, it asomotie
ventilation esunol be al onee resorted to, the cxtrecting applianees shall Lo dopiicated, snd tine the
applinnee lying idle shall e in readiness for immediste action, so that the work of extenetion may not at
apy time be seously intercapled.

Temgeaniurs, Thie femperadures of the pavilion shoubl, as already sinted, be as nearly constant as practicable,
Exeepi for specinl enses i1 should not be sufferad 1o fall below 80° F., or to rise above GI° F, It iz aften
saill that, #a long a8 the bedding is sufficient and appropriate, there i= no need for maintaining this tem-
permture, nn exirn blusket with o hot-water bottle being all that is reqeived, Tt most, however, Le bome
in mind that equability and n cortain degree of tomperaiure are essontial for recovery From coriain forms
of illness, such ns variows affections of the air-passnges and sxbansting disesses s aml that patients, owing
cither to gratitisle for admission (o hospital or to inabiliiy Ly ronson of illness, frequently enough do not
compain, though sulfering from (he restlessness which i nzaoeinted with cobinesz, sl the ratiomale of

(entral rg- Which 50 oftén escapes even the oxperienced nurse.  For the main ward warmeh may be supplied from

gratea) ordinary open fire-grates, or from veatilating grates, ot properly constiucted stoves placed preforably in
the middle line of the ward, Sioves of meial aro not adwissible for ceversl reasons.  The gmics may be
placed i il side walls, IF 5o, howevar, tho arrangemaent of inlets aml of ootlols deseribed sbove cannat e
adhored to; and the size and number of the graies will necd o be much langer than wonld be the ense with
ventmlly ploced prates, in order, ns roganls sieo, 10 heat the ward (o the sams degree and, as regards
numlser, tl.lbrn.'\'ll:llh air from aloue owe bed passing over other bods on its way to the fire—a condition perhaps
moat forcibly illustratel io o Jong sarrow ward supplied with only ene geate, and that in one of the

Humbser of eid-walls. “Uwodooble Gré-grates, cach feing in two l?irenl'mnn and praferably towands the two ends of the

wrates.] ward, are required for a wanl 100 10 120 feet in length,  IF, however, the warmth thns supplied be insofi-
cient, anl the distribution of warm air after the fshion already referred (o as suggested by Disagnlicra

(1ot maber b tlll}uglll- ilin.|lil|it-h1il|:, thon |l:'|.l"-||r|’."5m||n.' liot=wnter pi]ln.-: shonld be introdueed, the p:ipr.'n, n.un.lraq.ﬂj lhbﬁ:l,

Hipeat} being as frecly exposed nmd ns aceossible as practicable, and in no instanee placed in tronghs in the foor or
in receszed in the walls. The warming of the ablution- and closot- offices must be carcfully attonded o, Lf
the opon fire-grote be used, the grate and the ash-collector below it should e removalile as s whole, in

Dial sioren)  orider o allow of being rendily clanod,  Metal stoves, a2 already stated, are not to be approved.  This is
owing o the danger from dilfusion of certain gazes throngh tho metal, alse from reduction of earbonie acid
pnid semi-combustion of srganic matier in the air that comes in contact with the outer sarface of the metal

foettel statte s When unduoly heated.  The tendency of o chimuoy-shaft to act as a downeast when the outdoor is warmer

e nckEs} than the imloor air, s when artificial hoat is not requined, is overcome by cowling the chimnoy top and

Frovemt g introducing some warming applinnee, such ns a gas jet, inte the lower portion of the shaft. To prevent

b:g:'li, the temperaturs of the air of the pavilion [rom rising above G0° F. when the eutdeor air is very hot and, so
Bor B0V, ELEZIRIL=—1 0L e e seeurreee i tropical and samivtmlllcnl couniries—is a matter of no small
difficuley i ventilation is to ba as complete as it shoukl be, but the varons deviees which have beon adepted
for coping with this diffiesliy cannot be dealt with here®

ikzmidity of alr. It i= staded alwrve that the degree of hamidity of the sir supplied te the patients shoold not exceed
ceriain specified mits,  As o mabier of fol, howover, bot litdle attempt bas as yet been made fo maintain
the humidity of the air of wards between those limit=, excopl where an artificial method of ventilation has
leen in operaiion g aod in those enses the nttempt o control the omidity amd st the snme time to sapply
fresl wholesomo sir has not been successiul,

Light may be providedl by means of clectricity or of gas. I gas is uzed, the air supplicd for ite
oombastion must e removed at onse as the combustion proceeds, A grost sdvantage to be derived from
thi nse of gos lies i the et that the heat ovelved in the combustion serves admirably as a motor pawar
in earrying on veutilation.

Furabare. Articlos of furniture aro to be as few s are aotnally required, and Lo be seleeted Tor their simplicity,
imporviousness of surface, aml ready novability. Nono but necessary hangings are to bo introd eced, nnless it ba
readily eloaned pictures. Window-blinds must be washable.  There should be no bracket, shelf, euploard, or
flour covering that is not réally requived ; sod the only feor coverings that may e introduesd are snch as s
rewdily washed aml disinfected. DBedatends shoald be of meisl, printed, varnished, enamelled, or ]:La.lad|
palliasses of varnished or plated wire; matiresses and beds of disinfected horse-hair, eoir fibre, flock, kapolk,
or straw.  Hair is an expensive materinl, and the opening up, disinfecting, snd replscing of the material of
a matiress filled with it requires wnch time, the disinfecting being condneied by means of corrosive
sullimnte solution. Disinfection of straw is o matter of somo difficulty; if straw is nsod it most at least bo
thorouglly clenn, awd if not disinfected it most be renewed ot frequent intervals, nod eertainly for cach

Prewend st valica ® TRl Bre I B8 16 e0mn ouen. cantaln podils Whick i68y bo B AR cotisklored Bepd, 10 & WaBd b canilrastod #f (hls walls, sud sgaoially Il threo
of bedoar B much mrated o glees ko Lhe |slier, e jnidcor e, ander the cboemenpoer oew bejog disgowsed, will gendmally B0 of & higher tam mre thaa the
A ingTal AT orlediniol wiF ;0 Blank e mswsl wmi I s (of asbmmd aed for mesmovlng alr arc swailabie. 08 the air &0 admicted sould be o a Mgher

when subdait A mprraduee than dodnlde, dodlag appllances may be med I connesban wiih iS5 inkefap in wideh ense, Bosarerihe ale b bk sol ddmlHed Shrosg b

P p— Ahg il walli—i malier b be iedeired 1o Gfala bebaw. 10, on i8¢ clher hand, the ward Bo Farmed of IBKE walls of biksk, Slafie, Soncicls, or llop
imal<rial, rhe |efoer sir may, under e dircumstanods noW bHng discaseed, b2 eodler (han bt oukdoor wir. Tk Initer chnmat tem b sbmbited (o dhe
maual salsmatie manner ) ased if 1L e sdmlited @osoeded 3 indoor sir willragldly beosane oppressivgly bat, B secms, Dien, LR Lie a0 o b coaled
Bedeer being abeiibed ;| gl ihak, 17 0o oocled, ji can b admitied astomaiieally el by pravidation, tho indeor ale b= log silownl Es cseapa il el
wipelows, desry, aed shifing mall-hodii.  As b ibe previcos cace jet mesilosed s bm chis, for avoldunce of aér-drenchi aboul U paklnis (likely to
arkia i sdiiisin of oobd BIF tos Bear o thiim), and & 106 ruphd cacage of The new]¥-admlbed sk from the Wanl. ihe Indeod opeaiags of the inlols are
taait, llbioal WY, o bealk Below Bhe Lewel o, e centre of 2anionl s of thd oF|lng, To Bakl) saes, o, the @iet slall may b formed adiar the imbian shove
dsprited bor Ve vorteal cofling-reol shait, (be spjer portioy of ke shadt, howerer, for a b (el bn Ioapls, beies cosled, iof inmanse, b losor by
evapiation of water ab ibe oo suriace, and W nesd be theoagh the eabernnl wall {speclally made porous for Phe perposs) ol & reepiacke placed
lmmadiately areand B s Ehe Torm of o<loisli-NEing fsckil, Yoo Indsor oganing of the Inkit L an alroudy asrpealed, be aF o j5st blaw Lhe binel of
iho crling, oF (ho AL KhElt Way bes Riemied inte (he wand for o (o ool DFlow Ui collbng, walld of Ghi poriion blos (b dosling beimr, Tar
instamne, & Uiin sl perrdaratid ey Ll et ot 1he babtam, 80 Ahel 84 dncemdag sbr may o (nbs he ward ba numemos Aifeent dieediosa,
The agpplication, as sl wriifedrnm i, o 1 csnling aBaosen Wed bl nesd 19 be carefaily rogelated (rdm ome parl = Les day b snviher, secerding as
b bsdluenes wire or were ned noquived. [ mear, Inogealng, be gl obiperved hore ihat (ke substljiuthon of freah ale dor ke alr of an ondangrozad
chambsr, which s sslragimbly of & lew Lt o, ®nd b o iy Al all b 1B 8 [ o SlmiDier Fech Seiod, Dhal @saadid
Veatlon] (et shadt o g, how ovar, i b humifer ot fs bt part, s (hat (e beoimning air wobd, oming bs its density, domn aul the sie alrsly b
Ehip chamies in Ehe Eedm of B0 overllsw. Bo, tos, 10 map@lying cosl air o fhe Intrrior of o baildiagy usduly heslod bF capesmre absve groand, 1he
musgirLnt of artifeiablyocosled airmighl be wede rodaks n s las dicvition, doses and risdews being closed, nmi the Indeor spesings of ther Infats boing:
ak (b Hoar Modd, and Uese of Eheoulbdls b e bogo ol the walls, v jhecefling, or the roed.  Tn onliw Lé phics Rhe Tigmeir opoalngs & Qho Seor livel, this
ccllingeval ahall mighi be optembel dwamami 1o (bal lovel; bal i Wwodld, perhips, be Besd bo oomelnol siloinlsefs am upright shadc jackebed
(hromihiogl in 150 mannar abore spenified, {0 sxlied thls shell andagrosnd to Bho wadre of 1ho (eor af the chamber, snd thero 6o brisg IR inks oem=
mvemicslien wilk (k= imielor of fhe latier.  [n some et iE would, porhag, Be mom s vastaceoss fo fetecduct the conled b sl or abeal she kvel of
e eelliEg, S Do 311w 10 Le meaps St one ar morg Sednile opesdngs In 1he lower parts of the walls, This principle might, momever, be olflined for
introdecing sir izl a compartmeat thegagh the reod mod ogiting wisen alr sestet by otsedeced frooy Bhe sides or gods | med i might, 1 Cbink, by sppiied
Uy Ui Air-Anshing of fewers.
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fresh patignt, Bedding and elothing ahowld e of o light eolour, foaid indeteciion of dirl.  Lockers, being
apt 1o be used for storage and for concenlment of varions Kinds of articles, hove in mony hospitals been
replaced by small two-shelved talles,  Dressings for immedinge usein the wanl may be kept in o metal box
divided into small compartments, nnd movable on noiseless wheels.  The table or tables in the ward
should be perfectly plain, and, if not made of fmpervions materinl, be, like other woodwork in the ward,
either puinted of o light ecolonr or varnished. Bed-pans and urine-vessels should ba of white gloaed ware,
impervions insile and oot, forpished with covers of like material, and readily elennsed in every part.
Bottle-shaped arinals shonld be of glass,

It is not nenal 1o employ fire-prosf materials very legely in the consirection of sne-flosred povilisng, Presstiae
partly owing to questions of expediency, partly owing to the facts that hospital wands in general are ipubust Bre,
gmnl'ﬁm risks, being umder suporvision niglhe smd day, and that in one-floored  pavilions, if the means of
ogress are as nmple and ax simple pnd nssistance i as rondily obiained as shonld be, thore is good prospeot
of being able to romove promptly all the pationts.  Bot rendy menns for egress most be provided, snd, if
practiealdes, for extinction of fire.

Far BEresa th elaiel ﬂl)-m'w:lj' off the main ward should be a eloor n-ernlugular up-(,-nilu: al least 71; [l f Mgresa.)
wide by 9 feet, the doar being formed of two leaves ﬁwin;.;iugju both direotions.  The deorway at the other
onal of the passage leading to the wain ward shoald be somilacly formed.  The deerways opening into the
eompartments (hat flank the passuge bere referred 1o shonld be 34 feet wide, the doors opening only
inwards into thoe compartments,  The passage muse be kept elear of obziroetions.  For fneilitating
romoval of patients a low broad ambulanee-strargher on small noiseless wheels should Lo kept near to or in
the pavilion.

For extinetion of fire, tanks dovoted selely to the purpose ara requinsd, firmly snpported on materials {Eixtacilon of
not likely to be soriously affected by o fire ut n height sufficient to command the different parts of the "*?
building, and kept at sll fimes full of water. The capasity of the fanks shonll be at the rate of st lonst
one-aighih of a gallon to every fool of foeor-ires, and, il practiealds, at the rate of a goallon.  The
deseending main, which should bo about 3 ischoes io dimmeter, may termioaie either at about the mididle
of or ol iwe or more poinls in the lengih of the pawvilion, the termioal portion or poriions being fitied
with cocks sod watertight conuexions—Dbest formadd, if the hose iz 10 be kept nttsehed, a8 ic slonld be, by
gercwed eols and conplings—Tlor lengihs of hose of such size, welght, and length sz to b remlily romnved
and othevrwise handled by a nurse, for commanding all internal parts of the pavilion. It is well alao to have
ond or mare ontdesr cocks similarly fitted, and commanding external paris of the pavilion; special draw-off
coeks should also be provided for filling fire-buckets,  Water for the tanks must be devived from a souree
likely to yield o suflicient sopply.  If it is derived from s publie sorviee the arrangements shonlil be sweh
that prossure moy be obinioed of the hydmois oot only from the tanks but alss from the gublic service ;
oubdoor hydranis shoald be freely distributed, and both indoor and outdeor hydrmpts shonbd be of the pattern
audopted by the local fire brigade.  Bockets also, kept at all times full of clesn water and remdy to hand,
shionld ba provided st the rate of about one bucket to every 250 foet of floor aves,

So fur in this report the one-Ooored pavilion alowe hos been considerad.  Speeisl nilvantazos attach osedoseterng
to thes hospital of sue-foored as compared with that of bwo- or man y-feored pavilions.  Forinstnes, paticats :&?,r;':l.ﬁ:"_
may withoul wndergoing e Gatigue of dressing be réadily wheeled out ntoe the open air ; commanication with
the different warnds is more froo ;. aud thene is po gooestion of air from o lower ward eotering an upper ward.

The tendeney 1o réecnt vears has, necordingly, been o eonstmet by preference one-loored pavilions, especially
for surgical enses, aml not to construee pavilions of more than two Heors,

4. A Two- ar Mony-floored Pavilion,

Tu the two- or mn.uy-il-mm-l pavilion ather poinits of eonstrmiction than those alresdy mentiowed ariss A ten- or memy-
for eonsideration.  The construction shonld be freproof ; sl special means for ingress :\wqugrau_ for vemti- Sl pEI
Iation, and for proveniion of transmission of sound from fdoor fo Heor neel 1o be provided.

If the foors are wot cither of fireprool or of only slowlydmrning bt of ordinary eonstraetion, the Posecsitlag
space botween the flosving boands and the cciling below should be left smpty and ba u-|p_-|': to free porilation "
ilirongh grated aid hooded holes in its side walls, though o layer of slag wool, silicain sstion, or sther suel
incombustiblo material may e inteeduced, i€ thoroughly enelosed, for the pucpose of rosderinge the foor
sound-proaf.

For ingress aml egress an ample stairease of easy geade i3 o necessily, doorways and doors al the Degeassns

main eutranees, sud, i€ practiesble, ot other paris, being forned as in the e loored ‘ijn'\.‘iiicﬂh The el ::r:ln:?n”
containing the mmin stnirense (nnd the i) should be formsl =0 5 oo be complately indopendent of the rest
af the pavilion, save for divest eonnexions et the Inndings: ool porliaps at the rood and eeiling, o broml sir-
diﬂ-mmu_'.l:iuk andl lonvrsd or Borieed R SR n-m:u.iu'ulg i this side walls between ihe eeld and the =l
of the pavilion.  If the wedl is not 50 completely air-disconneoted, partioalar e is peslol to i the
frec and constant pazsace of air upwards through the roof, soas to prevent entraner of lower wand air into
any upper ward or eive vecsa. Lt mnst be officiently lightel, nwd oxposed to free perflation.  Tn sny ease it
miusk be provided with a large cowled vertical eolling-rool shaft ; and the space nnder 1he stairense, iF closed
in, musi e np-minli_v ligltal anal A-gmr'l'ally vendilated. Tk i= best, however, for varons reasons not 16 clese in
this space.  The sirensce should be at least 5 Feet, and, if practicable, 6 foet wide, Tt most b formod in
ghort sirnight ﬂigh!! consisting of wob more than el fwelvo staps, medl S0 tod ""."- ||,||t|p]|,' |.-|-rn||_g-||!||;
Inmdimgs. Tl steps shoabd be fiers, witlout sosieeg, nol less than o foot in ehe geseg (in this cnse the fread )
thiroughoui from ond to s, aml not more than 5 inehes in the rige; tremds, sisers, and strings, i of wood,
being conneotinl by tongoe nol groove.  Balosters should be guite plain, and a ploin varnished woeoben
handmil shonld Le provided at cacl side.  Iron or very hand wood are the best materdals for the smirense,
IF more than ten porsons are pecommadated above the gronnd-floor, it Bz advizalde 1o peovide an suideor
ceeape=lauding of awmple proporions from enely main word, ozether with an e pe-stairease op -ladder.,
llu:ll'!nllil'!ec, im addition o serving as ambulatoria, sorve adimimbly as [ TAR-iTSC0 MRS, iF !"'ln.'i.l[ﬂ.l with sfsipeazes:
or ladders, or, in the case of e firsd 2torey, iF the laleony be bronghc inte commmupication with a fat mof
w_'rvcriug I||.|: o Ll o l'l.llllll:'l'l;llﬂ l,'“rl'inlhr,

For fire extinciion the amonnt of water stored in tankes, as already deseribed, should be at the mte paeisais
of from one to not less thon ooe-eighih of & gallon per square foot of the totnl area of the several Aoors ;
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ntil m bennech or branches from the deseending watermsin, which should be & or 4 inches in dinmeter, should
ba provided for each floor.  The number of fre-buckets required per floor should b ealenlated on the
lisis 4L|I'l!‘il|"|-' given, each flpor being ELE T r‘.|.|_4:|_].' pmviiruil for.

Ventilation may be supplied on the lines alrendy =ct ont.  Iulets may be introduced for the several
floors in the manner alresdy deseribed for o ground floor.  Outlets algo for two-foorel pavilions may ba
vonstruetel as doseribed for one-foored puvilions, the vertioal ceiling-roof shafts from the gronnd floer
being extemlel vertieally npwards throngh the body of the floor nbove, IF this extension is objeeted to,
or if there are more than two Hﬂ*\-ll’-ﬁ the main wanls of the floors lelow the uppormoest ong may b !||I'Ipli|2d
with outlets by eonsteneting vertioal shafis ontside coch window-pior, anl bringing cach main ward inte
communication with these shafts by wall-boles just below the coilings, no shaft being conmected with
more than one wanl,  Suach shafis would nesd to be cowled, to boe supplivd witls pna-jets for heating, nud
to b formed so ns (o sdmic of being rendily elenned 3 ol woulil involve the pecessity or advisabilicy of
placing the inlets awny from the walls sud iu the mbldle line of the ward, The ontlet= for other com-
partments than the main wand may be simibarly formed.  Extension of central eeiling=shafts vertieally
sipwards from one floer through anoiher will, of course, in many instaness be unsoiable; and, if the
constrietion of the ontileor shnfts shove mentionnd i2 oljeoted to, the shaft may be made 10 eXtend from
the lateral part of the ceiling of the lower compartment slongside oue of the walls of the compariment
or comporiments above.  Lobbies 1o elosers aml lavatories have seeently been provided with sir-outlets
inie large spaees left open between the roof of one lobby and the floor of another alove it

The warming of upper Aoors may be conducted o the same manner as that described for the
one-lloored pavilion.

S, Specied Werds.

Huely, then, are ihe parts of the pavilion constracted for ordinary medieal and surgienl eases. 1t should
To statead that yoi other peinis of consiruciion arise for conzideration in providing accommaodotion fordisenzes
of women, for confinemcnts, for disenses of the eye, for persons suffering from sopticomin, erysipelas, or
other =uch diseasa, for refretory and for foul-smelling patients.  Also, it should be noted that guarantining
rooms are required for onlinary infeotions diseases ; for, though the trestment of persons saffering from
siigh diseases on e grounds of o general hospital on a lsrge seale canned be approved, secing that the
1’.‘ﬂl'l'|'|'l||3ll: isolation atwd ildl.ll':rll"llllt'l‘lt el i=irndion I‘H‘.ill.lﬂ,:dl e =0 dilfienlt of aﬂl’."lmll:lli:lll.ml:.lll, there nra
cases in which the disgnosis at the time of admission is obsenre, aud others in which the infectionsness of
the paticnt s discoversl or develops only after sdmission, smwld ot & time when removal to an isolation-
lospital canncd at owee be carred onl.  Quarastiniog rocms ave, o facd, required Tor ol least ooe male snd
one fomnle whils affoetod by any one of three different infections disoascs ; so that in connexion witlia large
general hospiinl dthere shiould e, in all, six bels for patientz, togetber with accommedntion for marses
i three separately izolated boildings, together with a small wdminisirtive buildiog.

6. Areangenent af® Buildings of o General Hospital,

Attention may now be directed to the armngemont of the pavilions snd oiher boildings which onter
ingn the constitution of & general hospital,  This will, of course, vary with the shape of the =ite svailable.
IF the shnpe permitz, it is well for ohservance of conditions which have baon sat out above, and for conveni-
ence of mlministraiion, to distribuie the pavilions in equal numbers on the two sides of the administrtive
Imi.lﬂ:ill-ﬁ:-i, |:|a;nit|g ﬂwil' |-.|||J!|; EEA |u1.m||.1."| A in ||.r||:|l|'||,||.'. IIIIIL tannleas thems llla 3ir¢:Eilr edsan fo II|¢¢-uq||'|";r]r?
i dhe line of the provailing wind and of the soe’s rays, and sapplying approaches to their main enimnoos
froom one eompuaedg liposal niiglﬂl}l.:uiuell iml'u:r\'inn.: 11n.t'||, ronfed over nt n ]II"iHII.l ol nxﬂmliug 12 foet, and
enchosed i no way ot the sides.  IF the climate 15 so very inclement s to forbid such openoess of the
cortidar the latter is closed in at e sides, air-disconnected, however, from the baildings beiweon which it
lies, and well provided with means for perfntion, lighting, ventilntion, nml, if seed be, for warming,  The
siles mre bost sonstrocted in cliel part of large reudily reimovable sasli-deors, extending from floor to roal of
the eorrdor.  The interval betwesn the administeation-Bock snd (e nearcst pavilion oo cithor zide, as also
that between the several pavilious, shonld e twe or three times (he height 0 which either of the two
bantldings concerncd is likely to be bailt, or io the cse of many-llosred pavilions even longee. 11 there arg
mare than fonr pavilions they may ba soeangod in two rows ooo behind ihe otler, apd 2t o distanco apart of
abaut 100 yards, the axes of the pavilions of the oue row being in line with those of the other. Az already
intimated, it iz not always cither possible or pdvisable @0 plae the axes of the pavilions in the ling of the
prevailing wind 3 in wropical latioedes it may indeed be sdvienble to place the pavilions broadside 1o the
pravailing wind, in order 1o seeure sz much stuenl perflation of the inlerior as pessible.

Of the slministrative lnillings, which pay bo placed botween the two contral pavilionz, mention
mny be made of the receiving-rooms for the pationts, the surgeries, the apariments for the resident medical
uln.ﬂ“, the n|1|:|.'-|'nn|p1 for medien] students, snd the offices of the managors, of the stowarnd, aml malron,
tugether with the dispensary and the operating teeatre, aud woll to the rear the kitehen,  The stownrd,
Fairon, irses, W vl il =, minl (m'-|u|u.t|;~|j"|- the outidoor lnlsourers should Lo aecommolated in |milliillgn nlto-
gothor nway from the pavilions ; and sneh buildings as the lanndry, bath-house, disinfecting, ineinerating,
il qu,.;f.-mrh;m o7 ||ﬂ1.h11|ugil.‘=h|. oo, tho pmbualpnes sheds and stables, nnd the tw.l'ﬁill-up muat alsa be
swoll pomovid from liem.  Any oot-patient deportment of even moderais dimensions mnzst be apard o fiself.
The more precise sitmmiion of these and ether buildings constituting the general hospital ean b determined
anly when the site asd itz surroundings are known.

© Inoondor to deal prompily with fives, it §s necessary b0 provide the administmtive buildings with
applisnces snch as bave been deseriled for the pavilions, to provide also fiee-alorms, menns for roady
eommunieniion between the difforent buildines and with e pearest fire-brigade or ]miil::[' station, & libeml
supply of indoor snd sutdeor Gre-liydents so a5 i practicable 1o eommund all the buildings, and, if
necessary, n firceengine, It is well, also, to institute o system of fire-drills,

7. Water, Isinfection, Removal of Refise Watters, aowed Drainage.
Water in liberml amount snd sonstantly supplind, with hot and cold serviees, is nn ossentinl.
cim remson for approbension as to the whelesomeness of the waler, provisien must be made for
.-1!4=|i1r-'.mg it by |l,lil.il!F or !l'rr ]ﬂhhillg it l]lﬂlll#ll sl o _ﬁtler a8 that of J-l'."{rm;l' ar of Climbiorlum]-Pastose.
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And here it may be obsorved that stovilization of wator used in the digpeasary, whether for medicines, for
irrigntion purposes, or for dressings, is to be carefully olserveld.  Tanks supplying water to elosets, baths,
ginks, urinnls, or drains must bo kcpt \TIIU]]J’ ir|l||_'-||cl|1|¢||l:. of those ﬁ'lllll[l!'_i'ihg‘ waler for drinking or for
disponsary purposes,

Frovizgion must alao be pade for thomoghly disinfesting all kinds of amicles of clothing and Dissfeorion
bedding used in the hospital,  And it may, in passing, be observel that, i the grounds are limited, ic is
well to draw ihrough fre the vapours from seeh boildings as the Kitchon, the laondry, the morgoe, post-
worfem room, disseeting room, and out-patient roosm.

The removal of all refase maters right away from the precinets of tho hospitl, or the destretion Eemors of
of them in an innocnons manner and as rapidly as practicable, i= cssontinl.  IF it is neecssary to deliver :‘n“;;'r:,"n:;"“
them into street gutiers, solid excretn must, of cowrse, be excluded from them ; awd frst iley most e
thoronghly disinfected, and they should be cleansed by such o process as irrigation on b a8 distances
from the hospital.  All recopimeles aond eomduits for vefiso matters of any sort must have smooth,
hard imporvieus interiors, amd be frequently cleansed,  Dmins must be flushed regulary from tanks
dovoted sololy to this purpose, Al jmdoor receptaeles delivering these matters into ontdoor drains must
deliver them throngh pipes that are trapped (the bell-trap i all instanees being avoilol), shore, and
N—ml“}' quuﬁilﬂu £ _;-,|I|.-nq1||.|;|'u5l. -l:dL 1'1.1!,-,!:1"- pilulm ||q-|:r|ml:itnl iIIH lhu |a|:n.ui|||; of  fidosr .'cilll::-:, ||.ri||.|'L|:l1 l:]m-u;rt:-:,_ nml
Invatories near to extornal walls. The refuse matters so delivered 1o the exterdor, oz nlso min from
downspouts sl overflow- nmd waste-water from water fnnks amd pipes, most o all eases be reecived at
the ground lewel on short impervions open gilters abont 18 inehes long, the gutter i furn delivering
through a eelfselennsing well sealed teap, or, in the easa of thie Eill]{-pipﬂ from a lnrge kitchen or seullery,
through n proper grense-irap inio an ondergronnd drain. This mede of delivery inio an undergrownd
drmin 2 0o be modificd only in eonmexion with the water-closet, the soil-pipe from which, extending in
az chort & eourse 28 may be to the exterior, i= then to bo continned as & four-ineh pipe thronghout, on the
one hand downwands to the ground level, and then, after a short eourse umderground, throngh a properly-
constrieted trap into the above-mentioned undorground drin : sud, oo the other hand apwards ineo o
vantilating shaft extending to o point above the esves, sod ot o proper distones from aoy window or
chimuey, & specinl oponing * into the pipe or, better, aoother vertieal ventilating shalt being suppliod near
to aml on the eloset side of the trap gust mentionsl.  The ventilating sbhaft or shafts neod to be properly
cowled, the aoil-pipe needs to be provided with inspection-covers, and the siphonage of trups nedls 1o bo
gunrded against by ventilation of them.  The wndergronmd drain, which must present a smooth impereions
interior and an epinterrupted bore, must be laid on o rm foondation to a soll-cleansing grade if practicalle,
and in stenight lines, all junetions of differcot deains ove with another being propecly curved. Tt muose be
provided with probing-shalis at imlervals of aboul one elaing amd at overy change of direction aml of
gradicut. I the drain is more than, gay, & hundred yacds loug, or il it delivers into any covered sewer, it
should be provided immediately below the trap above mentioned with a properly sealed ventilating shaft,
4 inches in dinmeior, and extending vpwards like, and if thooght well, communicating with one of ihe
vontilating shafis for the soil-pipe.  If tho deainage system bo amlergronml, provision should be moudo for
entirely entting off any part or the whele of the system from ihe hospital, =0 that whon wards fie foffow
there may be no ezeape of sewer air into them throngh traps from which the wator-seal has evaporated.
If it iz ouwt of the gquestion to constroet an apdergronnd dening, an open drain will b reguired, and it will
noed to be construcied similady to, though of greater width than, the nvert of the andergrownd deain
a.lm-ru IIII.".':IIIiﬂIIE-IL l."l:'l:ll'lill[ removal of |1|l|‘.'| waler 'I'I.“illg' o Lhe site ot ||ﬁ Ill'u\-'iﬂ{\'r.l for |r_:|.' nm ;ll'l"n:ultirn
svstam of surfaes and if pmrliml:!o nnderground dreainage ; awd it is well 1o pewler imperviows the sorface
for some feet beyond the walls.  If earth-eloseits are usod, they must be on the donble system, the pans
being froquently romoved and cleansed, and decdorant being regalarly applied.  An eartheclozet on e
aingle system and near o the wanl is o sonree of the gravest mizehief, I there iz no underground deainage
sysiem by which ligguid refuse may be removod mght away from the bospital, then all urine, the contens
of bed-pans wod of other wavd-utensils, sod the washings of (e post-arorfesr romm must be received in
sopurnte recepineles of white glaeol ware mml remoesil ae frequent inteeenls, ot lenst daily,  The comonts
of bed-pans amd of ward-wripals should not be kept i the cleset-office, so that the waszhing of these
I,]_IE'I|h“H ia best comduetold ab a distanece from the ward sosd ll_!.' o lnboirar w P]m'tnh'll fup‘ Ilu,- J LLLE gl [IRETS

k.

Lance Gexenal. Hogpitals orF Gravvan Growrn, axe Suann Geseran Hosritars.

S far, thi=z ﬂ‘:ln‘rrl- lina deale 1‘:l|:'||_'r with umnp]uh.- ||Lrj.|‘:! ﬂl::u.'r‘:l I:Ill!tE.I;l'.IIH, There mre, l;rn'rur{m Mooplialn of
mimerons growing communities for whick it is desirable to provide mercly for immedinte, and ot fiest small, drndeal grotrik.
requiremenis ; aml ai the same time, thongh adding to the accommodation as need arises, to provide From
the outset all the requiremonts of hospiml hygieoe,

A scheme such nz the following would, I think, mect these cases ;—<In the first insiance, & one-
floored pavilion is eonstructed of the gencml shape of that portion of the pavilion referred to in what has
goni: before as the main wanl, though difiring from the laver in leing fornished with o Ia\'mur;r- nnd 8
closet-officeai enchend.  Two independent wards, one for males aml the ether for females, mnl one 1owands
cither end of the pavilion, ara then formed by the introdeetion of two compartments (a nurse’s room anil
a wanl seallery) twowands the middle of its length, the partitions roquired for this purpese being so
constructed that they may be poadily removed st a later dae,. This doobly warded pavilion i ploeed
on the site in sueh a position thae it will lnter oeenpy ome side of 0 rectnpenlse gren, situste somewhat in
fromt of the centre of the grounds, and the apposite side of which is to be formoed by snather similne pavilion,
to bo erected lator pasallel to that first epected. On a line parallel to these two paviliens, aml equally
distant from vithor, s row of buildings is orectod, somprizsing—in front, the dis punsary aud store-room; belind
these an entiraly isolnted opernting theatro; and, furthor 1o the roar, the kichen and seallery. Beliind the
rectangular ares there are erectold wash-house, disinfeeting. room, morgue, and so on 3 amd, in Tront of it,
the boilbings for o resident suegeon, a stewanl, and & wobren, the latter boildings being a0 sach o distance
in front of the rectangular aren as 0 allow in the interval between them and e latter aren at o futom
pariod of the addition (1o oach of the pavilions) nom ml-l}' of the office-bfock which, sz stated above, forms
part of a completely equipped pavilion, but alsoe of the imivednetion of o stmight slightly mised fooipath
giving nlppq'g:u:i: ior b alilerent pavilions,

& Thrae openings inde 1 he pipe vory commmudy seeve as culints, and plicald Ehorelre st be Al @ Nedpd iimede  ipilad ¢ remiiisbiBda,
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When need for accommodation inereases, the second donbly warded pavilion above mentioned is
erectod, so that ot that dote surgienl and medieal pationts may be separated.  With noed for further aeeom-
merlation other similar pavilions are ereeted to right and lefi of those already on the gronnd ; and then, if
thanghe well, the partitions alove spoken of, together with the livatory- and elosei-offices af the front end
of the pavilions, may be removed. The affice=block above mentioned and the fostpath or outdeor corridor
may be added, nud the wholo of each pavilion be then deveted to ono class of eases. It may, in passing,
bo notod that, in erccting the office-fork, it is best to plies it o fow feet from the povilion, pnd bo conmect
it with the Intter by s sir-disconneeting lobby, net only for prevestion of disturbance by setdement bt
also for faciliiniion of indoor perilution snd ventilation.

A selwme of this sort T suggested on n previons occasion as likely to serve well for growing
requirements in eonnexion with an isolation-hoapital for infections disensos, each doublv-warded prvilion
sullicing for izolation of males smwl females while saffering from one kind of infoction: diseaze.  If the
feheme sot out above for a general hospital is considered too ambitions for & particulur loeality, there being
bt litele procpuect of any |!1rg~|~ I|n-.||.c'|1r|.! being required for ALY Yonrs, it iy b well o l'|..|_|i|._'| a =mall
administrtive block containing from four to cight romns, and, on ench zide of and separated from it by an
nir-disconnecting pussnge of aboul 12 fect in leogth, 8 smoll ward ; an operatiog theatre being erected o
the rear of the administrative Mok, sand #ill further 1o the rear auy other necessary buildings. Houses
have been niilized =z ilirs-pimlﬁ for as many o= twenly sl more patienis 3 and, no donbi, if they are wall
exposed to the sus and sir swl managel properly, the best results may le obdaived in them, The hygiene
of smnll cottage hospitals should not prosemt any difficuliv. Huoiz snd tenis cannot be recommended
unless ii be for morely femporary and speeinl parposes, and in milil weathor.

L—&oug Papmiovnars oF MANAGEMENT,

A few remarke may wow be made on certain matiers of manngement aifeeting the wholesomeness of
the ward, and the non-transmission of infeetion in a general hospital.  In tle Grae place it may be well to
mafor fo cortnin of the procantions tnken with the |atier objociz in view in properly mannged hospitals
devoted Lo isolation of persons suffering from jofectious disease,  In tho Isteer bospimis the patient, on
arrival in the roooiving-room, is placel on o lew noiselessly-wheoling brond  siveicler 3 the nature of thes
dizease is dingnosoed 3 the patient is dressed inn bospital jersey nnd pightgown, weapped round inoa hospital
Iankoi, and removed fo the wanl; while all artieles (olothing, bediding, aml otler) broaght 1o the hespial
with tho patient are st ones removod to the disinfecting-room, whenee, whon thoroughly disinfected, they
are removed amd stored o o special room outil either required by the patient when leaving the hospital or,
in tho event of death, removed by the patient’s friends. The bed-linen, blankets and coverlets, the
maitresses and bods, are froquently disinfected.  The patient drinks from o vessol and nses no towel
which las heon nsed !:3— another ||-:1Ii|.-||ll unless it have first leen clonpsed. When the Imd.in-m s gnl'ﬂ'ng
about ngnin o special hospital deoss is worn ; snd when alout (o lesve the hospital the patient dresses in a
Ii-EIH'.'in! :Fﬁ&rﬁn’ryl'.m-_l;l-mm.lr mn tha rr'||.1|||:':||p; hrmlg]nl mt the time of admission and Hiut\q |I5:ii|||'r|-|:'.:.-|_:|3, I!]m: nluihiug
worn by the patient while in hospital being at ones removed amd disinfocted.  The docior, the mairon, the
nur=cs, and the ward-maids wear only such cuter clothiog sz can be rendily washed aml disinfected ; and
the latler provesses noe earcied ook sl frequent intervalz,  The doetor and the matron, in moviog from ward
toward devoied to different elneses of infeciions illness, put on cloaks specially sct apart for ithe particular
ward abont o be entered and wash their hoamls in o disiofecting selution, Nuorses alse, when tnsferrod
from oae wond to aoother containing o dillerent class of cnsa, jpm. on newly-disinfected olothing. The
vigiting of patients by rolntives amd friends is limiled sz moch os possible,  Borgical instromonts sre
all sterlizeal aecording to their nature i beiling water, io aleohol, or in o solution of corrosive sublionbe
immadiately befors snd immedistely after being noed : and the wanls ame completely washed out from tine
to time. The internal surfiuces anil artieles of Turnitnree arg frequently dusted over with a dump eloth.
Oilepninting of the walls aml ecilings i= carried out with conzideralile frequency.  lee for the palients, so
much used in (hese liospiials, is wever kept, as it so frequeotly i= in other hespitals, in the ablution- ar
closet-ntfice,  And all tho goiled articlos of bedding snd elothing are at onee removed o the disinfecting tnks,

If the dingnosis on wlmission is shseure, i ihe caso s fonl smolling, or if the pationt dovelops
another infections disease altor ndmizsion, (ho patient is tranted in o one-bedded and well-isolated wanl.

The precautions alave mentioned are esseniial to the management of an i=olation-hospital ; and pot
a fow of them might with advantage be copied in the management of other kinds of loapitnls,

A fow obzervations may now be made concerning the oursing siafl.  Tlie narse, in the interescs
alike of herzelf and of her paticnts, muat not, above all things, be overworkesl.  The sver-wronght nurse
canglitntes a grave refleation on the hospital management, being evidence of erel hnrdship on the part of
those 1n r|t||||n-rii}' over ]IF':I'I nnill nosonres of wntold misehiol to the |lﬁ|iEII1H rhe i= !III|'I-].M'l-P-l‘|I| to b ti‘.'llliih_gh
Ample provision for ontdesr and for indeor recreation and liberality in the matier of holidays aro ossentind
ol Jrraper -I,isg'lmtr_ng af her doties in the wand, Her illnesses also fead to be 5|n.1'iu||:\' recorded in the
Norses' Sick-book.  The norse, moresver, needs (o boe drsined do ber office in o systomatic maner, il she
iz to realize and to act up to the responsibality =lhe iz o umdertake ; and no lorge general hospital should
It withont its eomplete nurees’ currddenlnm.  In dhis connexion, teo, I would draw satiention 10 one
pprtienlar duty of the nurse, which is of no small importance, espeeinlly in Joealitics where typhoid Fever
pravails, I refor to the mode of hamlling of bed-pans, the eleansing of tlem, and the immediate application
of an effectunl disinfectant to staine on articles of bedding (and clothing) from the stools of paticnds,
These dulics ara of peculiar importanes, boense the negleet of theom is attended by sorions risks,  And
vol, thongh tho risks are so sorious, the nurse s but mrely instructed how o prevent them, or indesd
furnished with the appliances weceszary for this parpose,  The risks, here referred to, are moresver
cuhanced in hospitals where soil-pipe air from wateracloseis is allowsl to siter the closeteoffics, nnd o
otler linspitals where, in the absenee of an nodergronml system of drainage, either the disgusting single=
pan service is in nse or the slop-sink, in which the eontenta of the hnl-pan are emptied, is onprovided with
a trappod ontlet aml with proper Aeshing apparstus, and is nevertheless kept in e elosei-ofliee,

It remnins to be sined that if there is an out=paticnt department on the grounds, or an outdoor
mualical rolief depariment for ensos of eonfinement, of illeess, or of injury, the administmation of sueh
1]1'.'|||II'ILI:|EILL slhogld be ﬂlllil".']_'r imjl:pcm!t;nl of that directed to indoor ]ﬂllitlﬂt:l. If dhere is o school of
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medizing conngetod with the hospital, the students ehonld not, excopt under carefull v-regnlated condifions,
attend in the post-moriem or dissecting rooms while attending on eases of confinement, af injury, or of
operation.

The general considerations set out above as to prineiples of hospital-construetion
will now be turned Lo account in l:un!sit]t.-l'ing the dezree of wholesomeneszs of the
conditions met with in the hospitals of this metropolis.  To a consideration of this I shall
now proceed, taking first the general and then the special hospitals, and, fiest of all, the
Melbourne Hospital—premising however, at the outset, that, much as it may be
desired to secure an ideal site for a hospital, it is only rarely that this can be
aceomplished, and that in all instances, where a large general hospital is located amid
conditions which are not satisfactory, a home for convalescents should be established
elsewhere amid conditions as wholesome as can be secured.

D. ASTLEY GRESSWELL,
M.A., M.D., Oxon.

Dy Authority: Rost. 8, Buams, Government Printer, Malbourne
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