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SUGGESTIONS IN REGARD TO SANITARY WORKS REQUIRED FOR
IMPROVING INDIAN STATIONS.

INTRODUCTION,

Ablution Apparatus, & might {13 mnde either in
England or Indin
Authorities, Local, Judgment r-i' not m hefett:eml hy
these H‘ug,guhunu L
Barracks, Construction of ll'ID'I.II.d. he w-LH tﬂnmdl:md
D:hen ahgu;m Ihe erected
mage, Snbsoil, necessary
I]n.lnl#]pr:a or built Drains nmuslry I'nrr Rumm':'l uf
Subsoil Drainage - -
Dirains might be flushed with “ ater fn:rm Ba.tha, Ko, -
Elements of Improvement in Indian Stations -

EnEmre-m of Indian fmmence hest n.h]c to th.sugn
uildings for India

India, Engineers of Indian E;I]}ETJ!I‘H:E beat ahle tl:l-
design Buildings for -

Indian Stations, Elements of [mprm-emnut in =

Introduction -

Labour, skilled, ::ug‘ht e -J-hlmnml a.m-:-ngnr, tln:
Soldiers -

L!.E.'iuﬁ. &, J‘Lppnratu:. 'BI'EI“Ed Imhul.n' mquutd f-nr

ttin

Lal.'n‘m nught he ma.de el.ther in ]'.-ngland or [ndm -

Malaria-generating Condition of the Earth, remowval
of, should be one of the first Impmwanmnts uttempmd

Outlet for Subsoil Water necessary -

Sanitary Works, * Suggestions ** l:mhudy in & pmntl.ml
form Paoints of Home Experience in

Site, Selection of, for a Station should be well £on-
sidered - - - - -

Subsoil Drainage necessary -

“ Buggestions " embody in a pﬂﬂ:c-al form Pm:uta af
s]'ln-me Experience in Sani Works -

K estions ™ mot intended o i’r,tter Judgment uf
Iﬁ Authorities = ETU-‘-'

Use of Drain Pipes or] I.lmlt Dmms fur lil.emn‘ral n‘!'
Subsail Water nece

Workmen, skilled, shoul I,n:x.ttac-hed to each S-tatin-n
for fitking Latrines, &c. - - - .

-

SECTION 1.—DRAINAGE OF STATIONS.
Air over paved Strests less impuﬂ: than over those
Macadamized .
gm:lldﬂ' thwam“]g lu: avolded -
Tl kst sufficient for the Iurm:,!t mhle
tha that can take place - p-n
Contours, Surfuce, mu.}' he Jm]m:rved by "surﬂme
Trenching
Courts, amnll close, shl:lul:l he
Culverts must be sufficient
Flood that can take place -
Deep Trenches for Drainage not adqpn:l] for Surface
Drainnge of permanent Stations -
Detailed Survey of District, Station, or Town should
made before qnmnmnmng Dmma.ge Waorks -

aved or ﬂﬂgg'&ll -
:F or the largest pmaihle

Dlspuml of Sewage - - 3

Dirainage n.hd Sewerage -
o d Sewerage, general Huggemons !I'Hpm‘t-
mg Works of = - -

L7

importane: of ‘Jebenm] I.-|;|

la“l""a gy 3

lending P‘lmﬂplﬁ l:-l' E

5 of ﬁmln‘“s (=

o of Subsoil, Effects on the Henlth of the h{m
should be carefully noted - -

of Subsil, Method of carrying out -

Subzoil, reguired to hc o ot at lndmn

ions -

Subsoil, necessary to pnm:ut. Hunmwh.c
Discase -

n
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Drninage, Surface - -
Dirainz and Sewers, Mouths 4:!!' lhuuld he trapped =
| Draing, &e. should be Aoshed once & doy of lenst -
| Dirains, Branch and Junctions should pm\. ided in
Main Sewers
Drains, carthenware |’i||f.‘$ m:ke the l.lt‘ﬁ I.Slp to ﬂ:-m'
sectional Capacity -
Drains, Land, applicable to !:rtl.bsnllu n:rf'l'c-'n'na Btal:mna.,
k Yards, &e. -
= Depth of, will depi:nd on Iu:.‘-ﬁ.l l'ex:u-
lisrities -
- filling in over T |I|:s slmu]d e mmst care-
fully performed -
i Man-holes should he hmught up tor I;hn
surface -
- Mouth of Uutlet Deain sdmuln:] hc |=m-
tected - -
i must bhe set out true o me: n.nl:] Jum:-
tions carefully made -
should be repaived and made goml bcrnre
Rains eommence -
™ should have no direct Lommunmmnn
from the Surface -

- should not be laid near Tree Routs or

amongst rank Vegetation = =

should not he used 1o mmre-r away Surface
Water -

o Tiles should be lru.lj' laid in ‘I rcuchrs tntl

evenly, with Joints sound, true, and
close - -
. Tubular  earthenware I"i]u mnkl: thc

cheapest and best -
- wet water-logged Subsoils may be 'moal:
cheaply improved by -
Draing, leading Principles in the Construetion ﬂf -
o Pipe, Construction of - -
w  Side, shouold be carefully furmud -
"mrfu.m.. should be formed of 1m]:|~':rv||:lul
Material -
o Swrface, should he mnath and carel'u!]y laid -
Water from Latrines, La.ml:urlrs, fc. may hl:
used for fushing -
Dry weather River Outlet at 1.‘!. indsar Lutle -
Earthenware Pipes make the best Drains u|r to their
sectional Capaeity
Embankments must be sui‘ﬂment for the l.ﬁrg'aal: pmmhle
Flood that can take 'p]am -
Flushing A rrimgl.ml:nta-. Inrgw: v -:rl-.mm of “ﬂ.l:ﬁr ot
h::ql,]'lh"ﬂ. for «

Flushing ['rains, W atx.-r from I..atrmes, Lm'a.tumaa., -&l:
miy be used for -
Flushing of Deain, Se. r
Footpaths, Paved, ‘should

ings
Footways should be Ilaggecl
General SBuggestions mpu:tmg "ﬂrurlu. of E:ewnagt.
and Draina
Grates, Gully, should be carefnlh tra J:.ped -
Ground, Preparation of, to receive Paving Stones
Gullies should be small and numerous
»  should each have a Sediment Bn:
Gully Grates should be corefully trapped -
Inverts of Sewers over Gravel, Sand, or Rmk should
be perfectly Water-tight
Inverts of Sewers over Gravel, baml or Hm:k ahuuld
have a Lining of Puddle -
Junetions for Branch Drains in Main Ee‘we:' ahnu]d he
provided
Junetions with Mum hmrﬁ. murnlae Bmm-d nl'
should be kept
Lulmu.r, skilled, required for Stm:r l:r.ul Diran trtnching'

-

i h:-d onee a day at least -
pmuded hetween Bun'll:l—

T IR T S )

a2

£ I'tﬂtﬁ{

B e A N S S

-

- Y

=R BT

—_
[ = T -

=y ot thn oo Bl L wEm W



i

Land Dminage
Land Drains u|ér].1ub!|n tuSulrurba of 'l"u'l't‘l-'i Elnh&m

‘ards, &c.
5 Depth of, will dupend on ltrﬂal P'snn-
linrities -
- filling n over Tiles should be mn!t care-
fully performerd

i Man-boles should be l:rm:glll 'I.I|I o l-hl.‘.'
Surface
i Mouth of Cutlet ])mnahﬂuld he p‘mte::l:ed
= must be set ot true in Line, u.m] Jum:-
tions carefolly made -
should be repaired and made gml] bnfm
Rains commence -
- should have no direct Lommlmlwl:-lﬂn
from the Surface - =
should not be luid near Tree Hools or
amongst rank Vegetation -
should not he uscd to wmr:. wuny "'ilth—
faee Water
Tiles shauld be |m|l Il‘L'I'rEII:EhES truly u.nd
evenly, with Joints sound, true, and elose
e Tubular Earthenware Tiles make 'I;||¢
clispest and best - -
Wet Water-logged Subsoils may be mnat
cheaply improved by - -
Levels, Surveys, a,.fﬁ.mﬂs 4
Main Sewers, Form of
Man-holes ::]'lnllhi be imulEd at EIJ.‘.]I
Change of Line or Geadient -
Man-holes should be ventilated, md
should have means of flushing
- Materials to be used in Construction of
Mode of Construction
ahould be true in Line and l.rradlrnt
should huve means of fushing and per-
manent Ventilation -
shonld have Side Junctions for B:mm:h
Drains
Man-holes should hn.l.-. means uf ﬂlI'F]'lIn-g :md pﬂmn—
nent Ventilation
Main outlet Sewer, West 1|:m
Manhole, Tumbling Bay, snd drllt'lﬂt: rtnlﬂahn;: 1I.T‘-
rangement for Sewers, Description of
Man-hole, Tumbling Bay, aml double vcntl]u.tmg .|’|.1-
rungemeni for Sewers
Matenals for Paving will vary in cvery Dl:sim't- in ]ndm
Men should not be required to wtcr any ‘ilz'lmr for
the purpose of cleansing
Meteorology, important to Deminoge - -
Method of preparing Ground to receive T"-ininj.l; Stones
‘p{mmum: Disease, Subsoil I.lmnagr.- manmq.r m

=

=

"r1.:|1|lh.s nFaIl Sewoers r|.1'||:1 Drains should be I.mppﬂl

Notiral Streams 5h|:mlql il hr' arched aver ﬁ:mp
SEWET - - = =

(Y hstruction of Sewers, [ IREES |:|r

Dhatlet Seweer, West Ham

Ohutlets, Levels, and Surveys

assages should he paved or i
bcrl"m.-l]u!-ha HIl-]r:IL’I [T pmutllt:q‘l bertoreen Huﬂdmg'.w

Paved Roads and Sireets are costly in Formation, but
cheaper in Maintenance -

Paved streets oare more ml]:.l ch’-u:und Lhnn tll.ur.n
Mucadamized

Poved Streets, Air over. ]e-:.s 1m|3m-e than over those
Mocadamized - - - - -

Pavi "IN

Paving and "'mlFlln;u,. Diriiam

Paving, great Care 11'Hru|:11rnh4.uhm¢:|.:l:|"l.’4 n-'rkm:nuh:p

Paving, Materiala for, will vary in every District in
Indis - - = &

Poving of Towns, one of the first ‘;rml:‘luur Jmpm-.ru:-
ments Bt will tell on healih

Paving, Rubhble or Boulder, shonld he nn,mleu] =

Paving Stoncs, best I:lru.'u‘nmn of = E

]:'a'h.llu; Stanes for Roails, Size of

Permanent Stations, deop Tueuehea nok ada[ﬂad. for
Surface Dminage of - I -

Pipe Drains, Censtroction of - -

Prmeiples of Drainsge, &1!di'unslnwt||:|n af Sunmand
Drraims -

Rauins, Heavy, less injunous m lIenJl.I: 1Ium Wet or
Damp Soil surcharged with Ur;_.;&me Matter under
high Tempernture

Hains, Hesvy, well formed |||:||-Fr|,1m|., h:.mym.;,d 5,,.._1_1-
fece Drnins neeszary to carry off

lh;ﬁ Water should be ¢nl|.m:‘l.¢d from Rnn& uml

el -

Recond of Junctions mt.h !l!u.m bewera q,!mul:l be kt:p'[:

-
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| Ventilation of Sewers -

Ronds, Paved, are costly in l-urml.tmn, but ehmu in
“mn!&mnu— -

Roadways should be P&vul -rmh clr:lae-ﬁ.umg E-qmn-e
Sets or well-laid Macodam

Roof Gutters -

Roof Water should be turned ey e Wipm Raics

of Houzes -

Rublle Paving should 'IH: lmulr:d - -

Sediment Box should be provided for each (:u.ﬂy -

Senage and waste Water m:ght be uwi for Imgnhnn

Purposes = 3
» Dizpozal of - . i a -
o Outlets

”uﬂul Waorks :‘l:nqlhl Ia-[: .l|mp|,.u in D.uw mﬂ
inexpensive in Construction -
Sewer and Diran trenching h!:lu:ms skilled Lu.hnm E
Sewerage ond Dreninage -
Sewerage and Deninage, f,rmera! hu,gge.mma n::ﬁ]]!ct—
:Ii'lg' Waorks of
Sewer at West Ham, Section r.-r B
Sewer Inverts over Gravel, Sand, or Rock 3,[:.._.,.].] |,¢
perfectly Water-tight
Sewer Inverts over Gravel, !uml oF Rur.-k dwu!.] 'JI-'I:'B:
& Lining of Puddle
Sewers and Dipainz, Mouths uf Ehn-u]d b uapl'..gd
v Cavses of Olstruction 'Df
5 !lu]:hﬂlt Systems of, not m]mrﬂ! %
Principles in the Construction of
i Mam e of F
o Muin, Mun-hole s]l.nu!rl e pl'l:n |.|‘||:1I ot each
Change of Line and Geadient -
w  Main, Man-holes should be ventilated :nd
should linve means ul‘ﬂush:n -
Main, Materials to be used in Constriction D.E
Mianin, Mode of Construction - =
Muin, should have means of fushing and pﬂh
I'r'lan!‘nt Ventilution
Main, should have ELdz. Junclln:-ns l'm' j-h-m;-l-;
Dimins
Main, should I.It true in Line u.m] Gl’&ﬂ.‘lﬂll 5
v Men should not be mrlmred to enter for the
purpese aof eleansing
of small sectional Ares wﬂ]msmr lrﬂtm [nl:'l.la
v should not enter l:.'v-ulldlngs mor pms heneaih.
Buildin
Hiils Drains should e u.mel!'ldl-_r fmma::l
Steamn ke the Hlﬂp&"iﬂ.pnm]’.nng Povwer fu; |"ge ‘r'utumga.
of Sewage -
Stones for P‘awng. best Ile-_'mnpmm of . -
Stones for Paving Roads, Size of .
Btones, lmh-ﬁlum‘lmhﬂ .$'|'||;|||.|i|. L ansedd {m;' pm"mg
round Buildings -
Streams, Notural, almu]ut N he a.'rr:IL-e:'I. aver 'bu- I'l:rm
Sowers -
Steeeta, Paved, are msl]y in ]"nrmwmu, bt nhuper in
Muintenance -
Strocts, Paved, are more eu'l_l.- t‘ml‘l!&ﬂ than Ihm
h‘lur.ul]nml.ut-d
Subssil Dirninage, Eﬂht:ta o the l.l.ﬂtllt]l uf the b.len
should be carefully noted -
Drninage, Method of carrving out -
Drninage neceszary o provent :‘-lmsmn’lm
Disease -
Druinage reguired to 1H.. carvridl 'l.l'lll at Inﬂ:nn
Stattons -
Surface Contours may be 1m1.mm:d ll_'r ‘:-urEum ['nmch
ing -
w  Drainage and I’mrmg -
Dvains should be formed of impervions Ma-

az

LE]

tur'“j = -
s Dhemins shonld be smooth and earefolly laid -
a1 af Q'Inil-u;rn ai'|'||;||,||t'| be r::ln;‘:Euu 1!:'\*;.":!{
round Buildings shounld be ||n'|:'{:ﬂ. seith Iml'l-
absorhent Stones. =
»» Water should not be passed mm Sewers =
Survey, detailed, of l‘mlnﬂ_ ation, oF Town should
be made before commencing Drainage Works -
Surveys, Levels, and Outlets -
Towns, Paving of, one of the first &lmm.rr Im[w'ra-
ments that will tell on health -
Trappin 5
Traps, Water, ghould br kept n-EiI B llcﬂ mlh “llﬂl‘
Trenches, deep, not adapted for Surface Drinage of
permanent tioms - - = = ~
L c}. ﬂ_
Tumbling Bay, le-'lmln n;nﬂ duulﬂt ﬂnu]::mgr .ﬁ.r—
rangement for Sewers, Description of
Ventilating  Arrangement, "l"nmbhng ]3:]., Ind HI’.H
hale for Sewers -
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Vinducts must be sufficient for the 'targmt pu:ml:t-e
Flood that can take place
Waste Water and Sewage mlE]Il- be um.'l for Irr.m.ttlm

Water from Rnni‘a uhuuld be wlllu:ﬁed “and fltared
Water, Roof, should be turned u.t'ﬂ.j‘ from Foundations
of Houses
Water should be m&u-ctul away Frnm Elll-l]ﬂmga h\
carcfully laid Surface Diins
Water, Surface, should not be passed into "ﬁl:'l'ﬂ":'!
'Wlter T'raps should be kept well auﬂp!m& with Water
s must be mfﬁmmt for the largest possilile
ﬂ:t. Chrn take P - - =

'lﬂ’mt Ham, Secticn of, Sewer at
Windsor Castle, dry weather River Outlet

SECTION II.—WATER SUPPLY.

Amonnt of Water required
Analysia of Water should be wndlmu&ﬂ dunn.g ﬂr} ns
an during rainy Seasons
Buildings, Disteilution of Water
Cisterns should be of Iron and not Lead
Conduita, General P‘r:nm;ﬂntu I.H.Eﬂh!l:ﬂ'l-ﬂl it fhe Con-
struction of -
Conduits open or covered rrmst- [ rt'glllarlj-' looked to
l"mnlmuhnn of Tanks to store Raim-waier
Wells only should be sunk
D ien of Water for Buildings
Distribution of Water, Means of
D?-::LMH Fountnins should be provided st r:nm‘vcl'un‘lﬂ
nts

= - -

- =
- -
- -

Dirinking W ater should be FW'[:I'F cool -
Ench House should have its own Water Sup :Iy
Filter, Donhble for an-wlltrTml Plan and Seetion af
Filter for Rain-water, Description of
Filter, Service, useful when D.'h!'l' r.'r.mnnl be ﬁllmd ut
the Works -
Filter single for Rmn—wa.ter 'lu.nk I‘an nnad ‘:-ocilun ﬁl'
Fountaine, Urmk:ng. should be pmv:r]-nd ak :urm:ml:ﬁ*
Points
General Principles of "l-"r:l'tr Suppl.'r
Trom, Cast or Wrought, should be used for W ntcr 'I“r|:|c:
Imn Cast or Wrought, should be nsed for Wu!-ﬁr'lul'lhﬁ
or Cisterns -
Lend shonld nat he u.ue-i for "l-"-'sh'r Fipr.s
Lend should not be used for Water Tanks or Cisterns.
Laa.kln Beservoirs, Conduits, Tanks, Cut:.'rns. Pipes,
8, should be repaired at once
ﬂrgmm l&l‘ltt‘l‘, Water should be |mr|1]:ll !'rum
Pipes, Service, may be of “'mun'lil
Position of
i o should be ensy of E::Ipﬂchun anil H;qrnl.r -
Pipes, Water
:hmiu .E-mch Illmme‘lrr ahuulll be o‘E l.';aak
ran -
Cast Iron shonld I:Ha mu.tm] inside lnl:l ouk
with Black Varnish
may be of Wrought Iron £ up to 'H m¢l|
should be laid sound and water-tight
should hsve means of lmpentmn a.nd
Ventilation
should have means ol"mhmg mll
shonld not be made of Lead
Fhmrpl.ﬂ 1o be obaerved in the Constraction of Imnlu,

R L |

1] as

Ik

ipes, &e.
Rainewater F'I.’m‘a l}eal:npilnn of -
Bain-water from Roofs would afford an :m|mrl.unl
Supply in India
Rain. 'ﬂiumlght- be nsed :Eu-r l:lmi!-:mg and t‘l.lllll;ﬁr}'

Tpses
h[':.“tﬂ Tunk Flan m] ‘imuunuf [J'nn'h]l: F"Il‘er fur
Rain-water Tank, Plan and Section of Sm,nln Filter for
ﬁn-w—nu:r TTI:;
monthly, on state 1;1‘ W .n.h:[ <-,';up]w,.'l;}- J;m-m
Fm M.O. and Engineer Officer
Reservair, Principles of Construction -
rvoirs, eovered, should be ventiloted
»  if practicabls may he Erlmu!lﬂ in hlll_TrDlstrwts
o should be fenced in
Saources of Water Supply
Sourees, Water, Exsmination of
Sources, Water, should be euamm:u] ¢hr.-m:mll_r rrnm
tame fo time -
Steam i the cheapest !I"m'rrl of vaer ﬁ:rr mmng ]argc
Volumes of W ater -
Steam Power for mising W) ntu, Cost af
Storage of Water
s Reservoirs should be fm-:'eﬂ im
w  Tanks, Description of

= - =
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INDEX.

Page
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14 |
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Tanks, covered, should be ventilated -
General Prineiples to be olserved in thr, Con-

.

struction al - 16
v Muode of covenng to In'.--:p -:Imn the Iiul.erur ul' 17
s Rain-water - = 15
w  shoulid be cleanad and |Ju.mt-u| e o your = 14
w should be of Iron and not Leand 13
55 shoubd be ]rmwll:i'l t'or ench aepamte I.'-lan:l: ar
Buikds - 18
v alould have l:rlil.'l?.ri = - = = 14
o Storage, Description of - 144
w  to store Ruin-water, liumtn.ll:tmn af - 13
n Undergrouni, possess Advantages of L«u-olnns
and frecdem from Vegetation - 18
w Undenground, should be  earefully H’u:.nh-n:l
agninst Surface Impurities - i8
T'roughs for Cavalry Hl.-rws HE‘]I should have & Equmt{'
Water & ‘,’.ul‘T‘i 1
Underground “lanks !Iiwu .]Iull'l.'hlllug{'li of [hﬂ-‘lw.'u:-a
and freedom from ¥ cetation = 1=
Underground Tanks should le ﬂrl!ﬁlllj" u;naﬂlr |
ugainst Surfuce lmpurities - 1=
Water, Amount of, required - I8
w  before luni'q; stored should be pmed tllmu.giu
Filters 14
 COntRINIGG & largc dmnunt nfaalmt Mam m:t
suitable for Use - - - 11
w08t of mising, by Steam 1."01-\':-? - 17
. Instribution for Builldings - - 13
o for Drrinking should be kefn. el - 17
o ran New Sources should beanolyzed - - I
for Troops should as a rule be filtered - - 12
Water Pipes = 13
-+ Al 2ain. D:ﬂ.,rl'h,:l-ql:'. ;]ll:llhi lse ufﬂn:-t iron 13
o Uast Irom shoald be coated inside and out
with Black Varnish - - - 13
. w oy beof Wreought Iron § upto 1 inch 13
o . shonld be laid ssund and Wanmfught - 13
o should have means of Inspection and
Ventilation - - - - 13
o . should have means of washing out 13
i b Should not e made of Lead = 13
o Rain, From Roofs would afford an |mpwlant
supply in India - 11
»» Rain, might be 1|$r|| for |]r|r|P:|1:g ard 1,||,'|1r|.|:|.'|'1.'
Ly LT 2
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=SUGGESTIONS

IN REGARD T

SANITARY WORKS REQUIRED FOR IMPROVING INDIAN
STATIONS.

IsTRODUCTION,

Tue following suggestions are intended to embody in a practical form those poinis of
home experience in sanitary works and measures which np{)cnr to be more or less appili-
cable to conditions brought out in evidence and described in the Report of the Royal
Commission on the Sanitary State of the Indian Army. They are in no sense intended
to fetter the judement of local authorities, either mulitary or eivil, in India. It would
indeed be impossible, without careful local examination, to lay down precise measures
and works required for abatement of causes of disease at any given station. Such an
examination can be conducted only by persons on the spot; and suitable works can best
be designed for India by engineers of Indian experience. The sole advantage which this

per seeks to attain is to bring under the notice of local authorities in India and else-
where those ﬁmenﬂ principles and forms of procedure which have been found useful at
home, and which, it is hoped, with the required modifications, may be useful in India
and in tropical stations generally.

The Reports transmmtted to the Roval Commission from Indian stations show that
improvement of those stations includes the following elements:—

{1.) A thorough drainage of ground occupied by stations.

(2.) An abundant supply of pure water distributed over stations.

(2.) The adoption of healthy prineiples of construction in barracks, including suitable
provision of means of employment and recreation in the way of gymnasia,
workshops, games, soldiers’ gardens, reading and day-rooms.

(4.) Improved principles of hospitaﬁ construetion.

(5.) Improving the sanitary police of stations, bazaars, and adjacent native towns.

All these improvements require to be carried out more or less before it can be said of
any station that every removable local cause of disease has been removed.

It would be a grave error to trust to any one of them for improving the health of the
troops. Each has its uses, but all are necessary. No improvement in barrack or hospital
accommodation will compensate for a malarious subsoil or for bad water; and on the
other hand, no improvements in drainage and water supply will neutralize the influence of
an ill-ventilated, badly constructed, overcrowded barrack or hospital. And even if these
works were carried out, much removable sickness would still exist, unless the men's
leisure were profitably occupied, and the sanitary police of bazaars and towns efficiently
attended to.

When it is contemplated to erect barracks at any station, the guestion of improved
construction should be considered as one only of the clements affecting the health of a
station. All the points ennmerated above should be carefully provided for at the same
time, and a consistent scheme drawn up for making the station habitable and healthy.

In not a few cases this may possibly involve the question of whether a better site for-
a station than the one proposed to build upon may not be found within the strategic limits.
of the position. This point also should receive attention.

The next question of importance in the improvement of stations is the extent to which
sanitary methods and appliances suitable for barracks in Europe would answer for
barracks in India and in tropical stations generally.

It is possible, eg. to subsoil drain any extent of ground in England. And this

rocess 1s attended not only with increased produetiveness but with improved health.

Vherever subsoil water comes within a certain distance of the surface of the ground,
8758,
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it interferes with healthy vegetation, and generates damp, fogs, and malaria, which have
been found to diminish or disappear when the water level has been lowered by drainage.

The universal prevalence of malarial disease at Indian stations indicates a malaria-
generating condition of the earth. And one of the first improvements required is to
diminish or remove this condition. But in order to do so there must be the necessary
materials and skill for subsoil draining and an outlet for subsoil water.®

The question, therefore, occurs whether proper drain tiles can be obtained or manufac-
tured in India ; or whether the same result could not be obtained by some equally cfficient
local expedient. The mere fact of difficulty should not be allowed to overbalance other
considerations. Great diflicultics were at first experienced in introduecing land drainage
in England, but they gradually disappeared as improvement advanced.

A similar remark applies to the question of town and barrack drainage. Not many
years ago these improvements were as little known in many parts of England as they are
at present in India, and much controversy and oppoesition preceded their introduction.
Yet populous distriets have been drained in the face of great difficulties, even where they
not only had no fall, bot were considerably below the level of the drainage outlet.

The introduction of this class of droinage works would of course necessitate the
use of closed drain pipes or built drains, with a sufficient fall obtained either naturally or
by mechanical methods, such as pumping.

" A sufficiency of water would be required for flushing these drains, but this could
be readily afforded by waste water from baths and ablution rooms, or water might be
carried by hand to a small flushing tank, if there be no pipe service.

The ablution apparatus, latnnes, &c., now extmsin&y used in England, are new to
India and other tropical countrics, but they could be obtained either from England or
manufactured in India.

It is understood that excellent earthenware is made in India.

There would be some difficulty at first about fittings on account of the want of skilled
labour, Lut this might be in time overcome by attaching trained workmen to each
station.  Or, what would be much better, by selecting from among the soldiers men who
had formerly worked at the required trades, or whe might be traimed to such work in
the regimental workshops. There is reason to believe that almost every regiment
would afford the requisite amount and kinds of skilled labour,

The accompanying barack and hospital plans have been prepared on the supposition
that works of drainage and water supply are to be carried out at stations, and that
improved sanitary appliances are to be introduced in both classes of buildings.

Ve next proceed to give a few general prineiples, based on experience both in warm
climates and in England, on each of the heads of improvement laid down above.

Secmion 1. —Duamvace ov Statioxns.f
l. Surface ﬂmmugu ervel _P'e'n.‘iﬂg,,

All rain water from roofs within the limits of stations should be coilected by eaves-
gutters, and cither conducted to tanks for use after being filtered, or passed directly
into the drains of the station.

The immediate surface surrounding buildings should be flagged or paved with closely
jointed non-absorbent paving stones, with a sufficient slope to the surface channel to
conduet water away from the building by carefully laid surface drains.

In large stations, in cases where the surface becomes soft and slnp[n , lagged or paved
foot-paths between the different buildings, properly raised and drained, should be provided
for use in wet weather.

The whole surface of the station, and also that of its vicinity, should be carvefully
levelled ; all inequalities, pits and holes, should be filled up, and collections of surface
water carcfully drained away.

Deep open trenches dug in the ground, although an excellent means of drainage for
temporary camps, are not adapted for surface drainage of permanent stations. They
are apt to become irregular, and to retain water. They act partly as filters throug
which water passes into the subsoil, leaving its impurities to ferment i the drain, and they
are liable to be more or less filled up.  Wherever open surface drains are required they

* At stations over which malarin is eorried by winds from o distanes, a seréen of trees or of bamboos or
other quickly growing vegetation will be uzeful in shielding the station from maloria. Bot this expedient
shonld e considered a8 temporary only until the maloris is removed by drainage.

t Recommendation af the Royal Commission respecting Drainage and Water Supply.

#. “ That works of drainage and watar-suppl:,r be garried out at all stations.™
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should be formed of impervious material; they should be smooth and carefully laid so
as to convey away water as speedily as possible. .

Paving of towns is one of the first sanitary uu]}]:rm'mn{*nts that will tell on health.
The waterial available for this purpose in India will vary in every district. In Europe
almost every geological rock is used for paving. As much of the excellence of the surfuce

nds on the manner of laying the material as on the material itself; hence great care
should be bestowed on the workmanship.

"There is nothing better than flagged foot-ways, and roadways paved with close fitting
square setts or well-laid macadam. Rubble and boulder q]'mviug of every kind should be
avoided ; these make a bad surface, difficult to cleanse. Small elose courts and passages
should all be ﬂagﬁcd or paved.

A smooth surface, from which water readily runs off, is best suited for purposes of
health. There should be earefully formed side drains, for receiving and conveying
away water. All roof water, if not tanked for use, should be collected by eaves-gutters,
and turned away from the foundations of houses. All gully-grates should be carsfully
trapped ; and all water-traps kept supplied with water.

aved streets and roads are costly in their first formation, and require skilled labour
to prepare the stone and to lay it; but they are cheaper in maintenance than other roads
when properly made. Paved streets are more easily cleansed than any other; they do
not absorb organic matter, and the air over them is less impure than over macadamized
roads.

The most recent and best paving in England is formed with the hardest granite or
whinstone, not exceeding nine inches by three inches, and nine or 12 inches in length, set
on edge ; that is, in courses three inches wide and nine inches deep.  T'he preparation for
pavement will be in every respect as for road making. The foundation should be care-
fully prepared, firm, and well drained. A dry bed of evenly sorted gravel, or of broken
stone, as for road making, not less than three inches in thickness, should be spread over
the prepared subsoil, upon which the paving stones will be set in sand, and then beaten
down with a 9 lbs. beater.

2, Sewerage and Drainage.

As the question of drainage is intimately connected with the question of levels and
of outlets, the first step to be taken before beginning the drainage of any station, town,
or district is to make a detailed survey, on a suitable working s::r:ﬁc, of the whole area to
be drained, in order to settle the levels, with a view of ascertaiming the fall and where
the outlet should be placed.

The great amount of miasmatic discase already mentioned shows that subsoil drainage
is necessary as a means of prevention. Miasmatic discases appear to be most severe at
times when surface water, proceeding from heavy rain-fall, water-logs the subsoil. It is
not at all improbable that the generation of malaria, under such cireumstances, is in its
effectz local rather than general, and that, by removing subscil water to a sufficient
depth from the surface, the generation of local malaria may be to a large extent pre-
vented. At many stations it would be in vain to attempt to remove the whole of the
rain-fall in this way. Well-formed impervious bottomed surface drains would afford the
only possible outlet for heavy rains.

But heavy raing are less injurious to health than a wet or damp soil surcharged with
organic matter under high temperature. Even in the cooler climate of England it
has been found necessary for health to afford a ready means of exit for subsoil water
from barrack and hospital grounds. This kind of work is usually carried out, like
ordinary agricultural drainage, by means of drain-tiles laid in lines four or five feet below
the surface and 15 or 16 feet apart. We would strongly recommend that this im-
provement be tried at a few of the larger Indian stations ; and the effects of it upon the
soil and upon the health of the men earefully noted.

The chief diffieulty in low flat stations, where subsoil drainage is most required, is to
find an cutlet for water. The question of drainage outfall is, indeed, as important to a station
as the question of water sources. In all new stations the outfall for drainage should be
a special subject for inquiry, and sites which are found to be defective in this respect
should be rejected, just as they would be if there were-no water. As regards existing
stations, absence of outfall should be taken into account in determining whether a station
is to be retained. But where a station must be held, an outfall must in some way be
provided.

The following general suggestions respecting works of sewerage and drainage for
stations, towns, and districts are intended to embody the chief points of experience
obtained in England, and may be aﬂupl‘.eliﬂin India so far as they may be found appli-
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cable under local and special peculiarities of surface, of contours, subsoil, rain-fall, and
drought. 3

Dirainage sanitary works should aim at producing a dry and wholesome subsoil, a clean
surface, and a pure atmosphere around and within houses, barracks, and hospitals.

Defective surface contours may be improved by surface trenching, and by providin
safe and ready means of escape for surface water, by deepening, straightening, an
improving natural valley lines and watercourses or nullahs, as also by forming new
surface conduits.

Wet water-logged subsoils, where an available fall can be obtained, may be improved
most cheaply h_v,-ﬁaml drains. The ‘!:thh to which such subsoil can safely be drained
will depend on local peculiarities. Not less than six feet vertical depth ought to be
attained for main land drains if practicable.

Land drainage is a‘pplirnhlc to the suburbs of towns and stations, to barrack yards
and enclosed lands adjoining, to hospital sites, and to lands surrounding hospitals or in
their immediate vicinity.

Tubular earthenware tiles from one inch to six inches internal diameter make the
cheapest and best land drains.

All drain trenches must be set out crl‘eutl{ true in line, and must be bottomed true
in gradient. The several lings should be parallel, and all the junctions should be care-
fully made.

The tiles should be laid in the trenches truly and evenly, with the joints sound, true,
and close. Filling in over the tiles should be most carefully performed, so as not to
disturb the line or grade, nor break nor injure any tile or tile joint.

Manholes should be brought up to the surface at all main junctions of land drains, so
that the working of the drains ai these points may be inspected from time to time.

The mouth of the outlet drain :-;llou]ﬁm protected with a fine wire grate, or by some
other efficient means, to prevent the drains being choked from without.

If drains are injured during the hot and dry season, on account of drying and eracking
in the ground, such drains should be repaired and made good before the rains commence.

Land drains should not be used to convey away sarface water other than flters through
the soil. There must not be any direct communication from the surface, such as a grate
or lgully. Sewers and drains must be provided separately for surface and refuse water.

.and drains should not be laid near tree roots nor amongst rank vegetation, but should
be adopted for eleared and open spaces, where a dry subsoil is essential to health.

Every district, not an absolute swamp or area embanked in from tides or land floods,
will have surface fall and natural valley lines. The removal of surface water, in dry and
in wet seasons, should be provided for at the surface. Surface water should not be
passed into sewers.

Valley lines, natural streams, and surface contours should in all cases be improved o
as to diminish any inconvenience or injury caused by excess of water during wet seasons.

Natural streams should not be arched over to form sewers, as a natural stream may
drain an area many times greater than the area to be sewered, and the volume of water
to be passed will constantly be varying from a minimum in drought to a maximum in
excessive wet. "This variation in Eng a.nﬁ is at times from 300 up to 500 to one. Sewers
and drains should be made to serve a special purpose, and as much as is practicable should
be confined to such purpose, namely, to remove all slop and refuse water immediately to
some common outlet.

Main sewers may be constructed with bricks, tiles, or stone. In each case hydraulic
lime should be used for mortar.

All main sewers should be egg-shaped on cross section, the smali end down. The
invert in all cases ought to be struck with a short radius, and the crown should be a
semicirele.

Bricks or tiles moulded to the radii will make the cheapest and strongest sewers,
Stone may be worked to the radii, or if the mortar is good and the stone suitable, rubble
masonry may be used.

Plan I. gives the forms, sizgs, number of bricks, the cost of each section per lineal
vard and the prices of the various materials in sewers of different dimensions. The

rices are those at which the work was actually exccuted at Berwick-on-T'weed, Carlisle,

horley, Lancaster, and other places. I will be seen that, in every instance, double
cm&mes c:fhhonding bricks were put in at or near the springing, to ensure the rings being
tied together.

Sidﬂgﬁmminns for branch drains should be provided and fixed in the main sewer as the
work proceeds. All such junctions should be properly closed for after use, and an
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accurate record should be kept of their depth, diameter, and true position, so that the point
of junction can be found when required.

Main sewers should be absolutely true in line and in gradient from I,Iluiut to point.

At each change of line or gradient in a main sewer a manhole should be provided, so
that the entire system of sewers may be perfectly under command and may be inspected.

At each manhole there should be means for flushing and for permanent ventilation.

In providing for ventilation there should be a fixed sereen or filter of chareoal, through
which the sewer air must pass before escaping into the atmosphere.

The radiug of no curve on a main sewer should be less than ten times the cross sectional
diameter of such sewer,excepting that, when a changeofline is notgreater than 22} degrees,
the curve may be formed in the manhole, an extra fall of three inches being provided.

Sewers of unequal diameters should not join with level inverts ; but in all eases tribu-
tary sewers should have their inverts at or above the level of the ordinary flow of sewage
in the main. The junction should curve in the direction of the main flow, and have extra
fall, so as to deliver freely from the tributary sewer to the main sewer.

All main sewers should have full means for permanent ventilation at the upper or highesr
ends through charcoal air filters; and means for flushing at such points should be
provided.

Flushing arrangements may be made by a manhole, or a surface tank may be adapted Fiushing of
to this purpose. A large volume of water is not required so much as a volume of water sewers and
let off quickly, to act with a cleansing effect. In one instance sewers of rude workman- drains:
ship were effectually cleansed by flushing from an ordinary wine cask filled by hand with
sea water and discharged suddenly into the sewers.

Sewers should not enter buildings nor pass beneath buildings, but should terminatc
outside, and have full means for permanent ventilation. A side drain or side drains may
be laid from the head of any main or tributary sewer so as to remove the point of outlet
for ventilation to any safe distance.

]Jup].icﬂ,tr: systems of sewers are not required, that is, sewers for storm flood waters and
sewers for sewage. As previously stated, surface contours and natural valley lines may be |
improved, and main sewers may have overflow communications with such valley lines and |
natural water courses, so as to relieve the sewers at all available points during heavy
rains. At such times any sewage will be in extreme dilution and the whole district will be
in flood, so that any sewage will be washed wway without causing injury.

S

Sewers are liable to choke from several causes : — Canses of

1. Irregular lines and uneven invert gradients. :.:H:::.:T:m

2. Defective workmanship and a porous subsoeil, allowing fluids to filter away and leaving =
the solids to accumulate.

3. Sewers too large and having wide, flat, and uneven inverts, which the ordinary velume
of fluid sewage can neither cover nor scour.

4. Eewersnliable to be water-logged, either by tides or by rain or river floods.

Where sewers have to be formed on open gravel, sand, or rock, a lining of puddic
should be placed, so as to render the sewer water-tight to half its vertical sectional depth.

Great care must also be taken to form the nvert of any sewer over such subsoil true,
sound, and water-tight.

All sewer mouths must be protected. so as to prevent the wind blowing in and driving Trapping.
sewage gases back. A single flap for small sewers, or a compound flap for larger sewers,
or a fall of canvas, weighted, may be applied. Means must be adopted to protect the
mouths of all sewers and drains.

Manholes should have moveable covers at the surface. There should be a side chamber Ventilation
for ventilation, *step-irons” to give access to the invert, and a groove to allow of a O ST,
flushing board being inserted at will for flushing purposes. The side chamber may have
a charcoal screen or filter.

Fig. 1 shows a system of ventilation of sewers which has been successfully brought
into use in England. The figure shows the usual manhole and sheft with moveable
iron cover, made to fit tight and prevent the passage of sewer air. Aeross the shaft
are laid two or more moveable charcoal filtering screens, through which the sewer gas,
deprived of its noxious matter by the churmmlg,_ passes into a side ventilating chamber
and thence through an open grating into the street. The chamber is intended to receive
any solid matter falling in from the street, which ean be removed when necessary by a
slide at the lower end of the chamber. In a hilly town the system of sewerage should
not be so connected as to permit the accumulation of sewer gases in the higher parts of
the district. In such cases, the sewer should be divided by steps or falls with a flap
valve at the discharging end of the sewer, as shown in fig. 1, to compel the gases to pass
through the ventilating shaft.

A3
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e - ST
nd Dpuble Ventilating Arrangement.

Manhole, Tumbling Bay, 1

The details of other ventilating arrangements at present in use for brick sewers at
their junctions and along their course are s[f:}wn on Plaps I1. and 111. :

Farthenware pipes make the best drains up to their sectional capacity, say 15 inches.

Half-socket pipes, laid with the half*socket down,
make the best drain, as any pipe can be removed
without breaking a pipe.

Common circular vitreons earthenware pipes,
with ordinary junctions, are the best.

Drain pipe joints may be made with well-tem-
pered clay in sound ground, but should be made
with eement or with hydraulic mortar in open or
m sandy ground.

Flan IV. gives the usual construction, junctions,
and water-traps adopted in laying down earthen-
WATE PIPe Sewers.

Mauholes, as for sewers, should be provided on
all drains, with means of flushing and ventilation.

On Plan V. are shown sections and plans of
different forms of manhole and lamphole for ex-
amining pipe drains.

The usual method of ventilating pipe drains
is shown in fig. 2, where the churcan
and the ventilating shaft.

Earthenware pipes of four inches in diameter are sufficient for waterclosets and sinks ;
these may join drains of six inches, the six inches joining nine inches, 12 inches, and
15 inches, and these forming a tributary main, or passing to a main sewer.®

® The town of Alawick, in Northumberland, stands on part of o antorsl deainage area of 2000 statute
acres, with steep gradients.  The population is about 7,000,  There is a water 2upply of 150,000 gallons per
dny, and some 1,400 waterclosets rogularly in use.  Common privies have been abolished.  The ouilet zewer
is 18 inchey in diameter, upwneds of 2 000 yands in length, Im\-tn; o fall of one (1) in 4K), Thers are sewers
of 13 inches, 12 inelies, nine inches, and six inches ; all house drains arefour inehes. These sewers are entirely
of earthenware pipes, and have acted perfectly during 10 years. There have been falls of rain, tropical in
churacter, chusing great destenetion ot the surface, but the sewers were not injured, nor did any one complain

"in'm':luting Shaft.
screen is placed vertically between the manhole
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Large cities and towns are exceptional, and will require large constructions where
natural streams, such as the Fleet ditch in London, are n.rclmtl over. But in this
instance the Fleet ought not to have been used as a sewer ; intercepting sewers should
have been formed on both sides. with food or storm water overflows from the intercepting
sewers to the Fleet river. _

In India, and at all tropical stations where there are heavy rains, any attempt
at prﬂpﬂrtimliug main sewers to area and rain-fall must break down. SL‘WFH cannot
be formed, at any reasonable cost, to remove all the surface water during heavy
rains ; and if they could be so formed, such sewers would be enormously too large
for the ordinary dry weather flow of sewage, and so far as a sewer s larger in sectional
diameter than is requisite to remove the ordinary refuse, soil, roof, yard, and waste water,
such sewer becomes a canse of nuisance in dry and hot weather. Sewers of small sectional
area will answer best even in India.

The leading principles to be kept in view are,— .

1. To provide by carefully formed surface drains for the removal of all the rain-fall
except what sinks into the ground. ot . 1oy

2. To provide for the rapid removal of this subsoil water by land or subsoil drainage.

3. To drain away the refuse fluids of all houses, barracks, hospitals, stations, and towns
by elose sewers and drains. ! . :

¢ Sight-rails” should be put np at all convenient points to mark the proposed line

and level of the sewer or drain before the F'mmd is opened. The longest lengths of

trenching that the ground will allow should be opened, trimmed, and bottomed truly
before commencing to lay in drain pipes or to construct sewers. To construct drains or
sewers in short lengths is to increase the risks of defective workmanship.

Sewer and drain trenching reyuires skilled labour. Deep trenching may require
staying, propping, and “ polling.” Quicksand will require speeial means, ** close timbering”

and working in short lengths. Stable litter mixed with ashes placed in the joints of

close timbers arrests quicksand better than any other means of filling in.  But no general
instructions can be given for dealing with quicksand ; the engineer must use his practical
knowledge. Where quicksand oceurs in narrow streets or near buildings, the proposed
line of sewer or drain may have to be abandoned for a line at a safer distance.

Heavy clay ground should not be allowed to fall in large masses on the finished sewer
or drain. Hﬁgﬂc‘ma}r be displaced and earthenware pipes may be crushed by allowing
large masses of the sides of trenches to fall. If there is danger in removal of timber
stays and props from trenches, when filling in over a finished sewer or drain, it will be
better and cheaper to leave such timber undisturbed and fill in the trench, burying the
timber. .

Sewers formed of a single brick in thickness require more care in filling in than where
two bricks in thickness are used. The sides and * spandrils” may, in some cases, be
filled in with conerete up to the level of the crown of the arch. Ordinary gravel mixed
with one-seventh by measure of lime will make concrete sufficient for such purpose.

“ Fall " or “grade™ in any sewer or drain is not absolutely necessary. A proper
arrangement of manholes and flushing will preserve sewers clean and sweet having
no fall.  There must, however, be a free outlet.

As a proof that sewers laid without gradient can keep themselves clear, it may be
stated tEat the main sewer at West Ham, a section of which is shown at fig. 3,
is laid level for half a mile at low water of spring tides, and
then for 24 miles with a fall of three feet in a mile. This
sewer is four feet six inches high and three feet wide. The
surface of the ground under which it is laid is from 10 to 12
feet below high water in the Thames. The subsoil was so porous
that the water could not be kept, by pumping, below the line
shown in the figure. The iron invert had to be so planned that
it could be laid under water by feeling only. Upon this cast-iron
invert cement blocks were laid, and the sewer built on them
in the ordinary manner. About three miles of this sewer have
been in use for four years. And although the outlet has been
obtained by pumping, the sewer has been kept clean. Means

of flushing were provided, but the only fall was the surface Main Outlet Sewer, West
gradient or water head in the sewer. Ham.

Fig. 3.

e e

that they were not larger, Tt would have required a sewer 10 feet in dismeter o have removed ihe flood
water ; this passed over the surface 42 such floods had done in all former perieds.

Alnwick Castle, standing on seversl acres of ground, is sewered with earthenware pipes of 12 in. to 4 in.
 dismeter. They angwer perfectly.
Ad
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It is not advisable to construct sewers and drains without fall, nor will it be necessar
to do so excepting on rare and special ceeasions. A comparatively steep fall will not in all
cases serve to preserve sewers and drains clean and sweet in very dry weather and with
a limited supply of water passed down in driblets. There must be flushing at regular
and short intervals ; once a day at least.

Sewers, drains, sinks, waterclosets, latrines, lavatories, baths, and urinals cannot be so
constructed us lo act without constant care. The superintendence of these arrange-
ments must be intelligent and unceasingly regular.

In a system of sewers and drains, a full provision of manholes, ventilatin chambers,
deseribed above, and Aushing arrangements will enable the engineer to be absolute master
of the situation. Inspection can be made of the sewer or drain at any and at every
manhele ; flushing can be brought into use at all the upper ends of sewers and drains,
as also at all intermediate manholes; whilst the ventilating chambers secure an unceasing
distribution and dilution of sewage gases at numerous points, settled by the engincer.

No system of sanitary works should be considered satisfactory if the engincer is not
absolutely master at every point, without the necessity of excavating one cubie foot of
earth, or removing one brick or drain pipe.

Sewers “ sufficiently large for a man to enter ” ought never to be considered necessary
for cleansing. Men need not be required to enter any sewer. Flushing, or mechanical
means, such as a rope or chain passed from manhole to manhole, will serve to remove
even heavy road grit sediment, if' the invert of every sewer is true, smooth, and struck
to a radius not greater than nine inches. No egg-shaped sewer, however large, need
have an invert of greater radius than nine inches.

A veloeity of one foot per second may be easily obtained through a sewer of the flattest
gradient by flushing, and such velocity will remove silt and coarse sand.

All sewers and drains should have gullies and other inlet connexions with the surface
and subsoil or other water, so formed as to prevent solids larger than grains of coarse
sand being admitted, see Plan IV, Silt and sediment of all sorts should, however, be
prevented as much as possible from having access to sewers and drains.

Gullies should be small and numerous, rather than large and open. Each gully should
have a sediment box which may be easily removed and emptied.

IF'or all purposes of drainage of barrack and hospital buildings, for latrines, closets,
urinals, lavatories, sinks, and baths, glazed earthenware pipe drains, of nine or 12 inches in
diameter, will be found sufficient for 1,000 men.  Pipes require to be carefully faid on
a well-formed and hard rammed bed. The joints should be tight, so that no sewage can
eseape from the drain into the subseil. It is a cardinal |;Irinr:iple in barrack and town
drainage, that, afrer sewage has once entered the drain, it shall not escape from it except
at the outlet.

The water from Iatrines, urinals, lavatories, and baths may be o used and discharged
down the drains and sewers as to have a flushing effect. This should be provided %:r,
and should also be regularly attended to.

The purpose of drainage sanitary works and regulations should be to remove all refuse
mixed 1n water, all surplus, dirty, and waste water, immediately or before fermentation
and decomposition commences.

Tanks should never be used in Indin to store sewage and foul water, but the produce
of each day should be expended, so as to prevent the commencement of lputrefactinﬂ,
cither by discharging it from the outlet, or by applying it to the surface of the ground
for manuring soldiers’ gardens, or for similar purposes. Fresh sewage is not injurious,
but sewage retained in cesspools, in imperfect fﬁ'nins and sewers, fouls the subsoil and
contaminates the wells, and its decomposition produces gases of a most noxious and
injurious character.

Sewage and waste water ought, if possible, to be used for purposes of irrigation during
dry portions of the year. Fresh sewage properly applied for promoting the growth of
suitable vegetation will be found a profitable undertaking.

The solids and flocculent matter may be strained out of sewage in any simple and
cheap manner.  (See Appendix No. L.

Mo form of filtering, precipitating, or treating sewage, cither mechanically or chemi-
cally, can do more than separate the grosser solids. The effluent water, after any form
of treatment, remains essentially sewage water, and should only be used for irrigation
PUTFKJS{L'L

Iresh sewage passed at once over light soils need not have the eoarser particles removed,
but for many plants it may be advisable to remove the sediment and flocculent matter so

as to usc the effluent water alone. The solids removed from sewage may be used as
ordinary manure.
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Sewage outlet works should ever be simple in design and inexpensive in construction. Sewageont
Brick tanks are not needed. Canal-like tanks, with earth sides, through which there l""

shall be an unceasing flow not greater than three inches per second, answer best. There

should be two or more such tanks so arranged that either one or both combined may be

used, and one may be cleansed whilst the other is in use. i 1
It is frequently necessary to carry the outlet of a sewer to a river having a low summer

level and a high or flood level. To prevent nuisance arising from the sewage running over

the surface at low water, a plan such as that adopted at Windsor Castle and shown in

figs. 4 and 5, has been found to answer. An iron pipe was fixed at the bottom of the

Fig. 4. Fig. &.

Dry Weather River Outlet at Windsor Castle.

sewer with a slight dam in front of the junction. This simple arrangement ensured
the discharge of all the ordinary sewage below the summer low water level, while the
brick sewer above gave free passage to the storm water. In England a sewer, four feet
high and three feet wide, might be required for the removal of storm water; while an
iron pise, 12 inches in diameter, would remove all the ordinary sewage.

Land below high-water level of the sea may be embanked, as in Holland, the fens of
England, and other places. Such land may be sewered and drained as at West Ham, on
the Thames, near London, and as is intended on the low lands at Bombay. Sewersmay
be laid at the depth of low water, the outlet being protected with self-acting tidal valves;
fixed permanent valves being also provided to use at will, and as occasion may require.

Where sewers communicate with rivers liable to rise in flood, the arca used must be
cembanked, and such sewers must have self-closing valves, as also duplicate valves to
be closed by hand. The river floods must be banked out. At the city of Carlisle, in
England, river floods rise at times 23 feet vertical above the invert of the sewer, and some
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10 Water Supply. _Erxamination of Water Sources.

15 feet vertical above the land through which the outlet sewer is laid. All wanholes
are carried above the highest level of floods.

Where lands desirable to be used for building purposes are water-logged by artficial
constiuctions, it will be a question of removing the cause of obstruction or of arti-
ficially draining the site proposed to be used.

Pumping is resorted to for drainage purposes in many places, and will pay for purely
agricultural uses. Sewage is pumped at West Ham, near London, and at Worthing, in
England. The low levels of London will be pumped, as also the low levels at Bombay.

The sewage pumps at West Ham are so arranged as only to lift to the actual head or
level of the tide as each tide rises and falls, and not to a fixed extreme high-water head.

Steam is the cheapest pumping power for large volumes of sewage of towns. For
small volwmes of sewage, proceeding from barracks or military stations, animal power
may be made available; windmills cannot be depended upon, nor river currents, where
weather and rain-fall are variable.

In (]_uﬂ'lin_ﬂ; with qll!.‘.‘iliﬁl'l.‘i of cErainng;:-, it is il'llpm'l:mt that the sanitar}- {tngjncer should
make himself aequainted with meteorology generally ; and special attention should be
paid to the meteorology of the district he is about to work in.

There are many natural signs to be observed in a new country, indicating the meteoro-
logical character of the district. It violent rain floeds take place, steep ground will be
furrowed, rocky ground will be bare, and watercourses and wvalley lines will show the
violent effects of flood waters. In Great Britain, rivers rise in flood from low-water level
some 20 feet ; the river Eden at Carlisle, the river Ouse at York, and other rivers of
a similar character. In South Africa, rivers rise 60 and 70 feet vertical in floods. In
many parts of Europe, Spain, Italy, and other places, there is no water visible in dry
seasons where roaring torrents come down oceasionally. Many parts of India are similarly
affected, as is known to Indian engineers.

The engineer should ascertain to what extent extreme variations range. * Mediums *
and * averages " only mislead, unless the full truth has been mastered and is comprehended.

The scasons and years vary in Great Britain as much as one to two; that is, at any
point or place where a long average of years shows a inean rain-fall of 30 inches, then,
during such period, it will be found that the driest year has been as low as 20 inches
and the wettest year as high as 40 inches ; intermediate years Uscilfaﬂug between these
extremes. All embankments, bridges, culverts, viaducts, or other water-ways must be suffi-
cient for the largest possible flood that can take place. In Great Britain the dry weather
volume in a river is inereased by ordinary floods 300 times, and occasionally up to 500
times the dry weather volume. In tropical countries with heavy continued rains the
excess will be much greater. In most parts of Great Britain the dry weather flow from
land down streams and rivers is half a cubic foot per second from each 1,000 statute
acres of land, and of course in ordinary floods this will be 150 cubic fect per second, and
during extreme floods 250 cubic feet per second.

It will be of the utmost importance, in dealing with questions of drainage and water
supply, to ascertain and record all meteorological extremes.

Secrion IL.—Warkr Svrpry.®

Every existing water-source, supplying a station or town, should be examined as to its

available quantity, and also analysed by a competent chemist, to ascertain, —
. Its hardness, by Clarke's test.
b, Nature of its eonstituents, suspended and dissolved.
. Quantities of each constituent per gallon.

It is a first principle that water, containing suspended matter, should never be distri-
buted in that state for the use of troops.

The most important soluble ingredient in water is its organic matter. The amount
of this should be very carefully estimated and its nature ascertained whether it be of
animal or of vegetable m‘igin.

Any appreciable quantity of animal matter subject to putrescence is objectionable in
tropical chmates and in such climates as those of India. Water containing it should
e%ther El:: purified from its presence, or, if this cannot be done, it should be rejected
altogether.

A prain or two of vegetable matter per gallon is not so objectionable.

* Hecommendation of the Royal Commission vespeeting Water supply.

8. That all existing water sources be subjected to aualysis, and those vejected which contain matters injuriouns
to health. That the present method of drawing and distributing water be diseontinued wherever practicalile.
“That all water used for drinking purposes be filierod, or otherwise purified.”



Qualities of Waters. i1

Waters containing a large amount of disselved saline matter, especially of chlorides or
sulphates, are not suitable for use, on account of their action on the mucous membrane of
the bowels. -

If at any station there be a water source containing two or three grains of saline
constituents not of injurions character, no appreciable quantity of animalized matter, and
only a grain or two of dissolved vegetable matter per gallon, such water may be retained
for use.

If any existing water source can be made to afford water, after filtration through
sand and charcoal, with or without artificinl magnetic oxide of iron, of a degree of purity
similar to that stated above, it may be used for the supply of troops.

Every proposed new water source for supplying troops or for extending the existing
supply should be analyzed in the manner recommended, and only those sources selected
which afford water of the requisite purity.

As the amount of constituents, organic and inorganie, per gallon will vary accord-
ing to the season, whether it be rainy or dry, the purity of any water source should be
judged of from analysis, conducted during the dry season, as well as during the season
of E:e rains. i

In addition to these preliminary inquiries, all water sources should be examined
chemically from time to time to ascertain their state of purity. Such inquiries are just
as necessary in a gountry like India as are periodical inquiries into the amount of water
EiljglE\Hed from the source.

he purest water is that obtained from the rain-fall flowing from primitive rocks.
The most impure is in all probability tank water, receiving the surface drainage of a
populous district ; and water from shallow wells, dug in a foul subseil.

ranite, gneiss, mica slate, and clay slate, millstone grit, and some other analogous
formations produce soft water. Mountain limestone, new red sandstone, the oolites, chalk,
and some of the tertiaries produce hard water. Water from the chalk is gencrally from
14 to 16 degrees of hardness. A geologist who has studied the subject will tell with
tolerable accuracy the sort and quality of water any of the great geological formations
will give; and a chemist who has analysed many samples of water from the several great
ceological formations will indicate the formation by an analysis of a sample of the water
proceeding from it.

As a rule, bright sparkling water is hard water. The lime in the water throws down
any vegetable tinge.

A brown or brownish water tinged by vegetable matter will most probably be soft
water, as the vegetable tinge would not remain if lime were also present i the water.

Water may be hardened by containing in solution iron, sulphur, and other substances
besides lime, and in combination with lime.

Iron and sulphur are found in the oolites and lias shales, so that deep well sinking in
these formations is attended with considerable risks. Hard water fit for use is, however,
to be obtained in abundance from the oolites.

Salt roek is found in the new red sandstone formation. There is risk in deep sinking
from this cause ; but good water is frequently found in the new red sandstone. :

The coal-measures rarely produce good water. Lime, iron, and sulphur are generally
combined with the water obtained from this formation.

Chalk and upper green sand produce hard water. Water from the chalk formation is
mainly derived from fissures in the chalk.

Water springs flowing from sand or débris will be pure or the reverse, according
to the chemical constituents in the sand, whether, ¢.g., there be soluble saline matter, or
soluble organic matter mixed with it.

Water from marshes or marshy ground should always be rejected.

The most common source of organic impurity in mountain districts is superabun-
dance of decaying vegetable matter from trees :mcl} jungle. Waters of this class are unfit
for use unless they are purified by filtration.

The most common source of animal organic matter in Indian tanks is surface filth.

Well water will vary in purity according to the nature and the soluble matters con-
tained in the ground from which the well derives its supply.

Shallow wells are always liable to pollution from vegetable matter or even from
animal matter in the surface soil.  Deep wells only, i.e., wells of a sufficient depth to
afford water of the requisite purity, should be sunk ; and the surface-soil water should
be cut off from the deep water by casing the well above. :

Rain water from roofs and other impervious surfaces would afford an important
source of supply at many Indian stations.

Probably nearly every station in India might obtain sufficient rain water from roofs

B 2
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for all drinking and culinary purposes, reserving all the other water merely for drainage
and for cleanliness.

In some instances, flagged or cemented surfaces of ground might be used for collecting
the rain-fall.

In hilly districts it may be practicable in some cases to construct storage reservoirs
for collecting and keeping water for use during the dry season. Such reservoirs, if above
the level of stations, would enable water to be laid on by gravitation.

In every case, except there be positive chemical proof that filtration is not required,
water for supplying the troops should all be passed through filters of gravel, sand, and
charcoal, 'u.'it]h or without artificial magnetic oxide of iron, to free the water not only
from suspended matter but from dissolved organic matter, when water of this character
only is obtainable.

The means employed for distributing water should be such as to fulfil the two-

digtribution.  £5]d condition of having the water always laid on by pipes for use, and delivering the water

for use as pure as it is at its source. This prineciple necessitates the abandonment, at
least for stations and towns, of the present system of water drawing and water carrying.

In every instance, except where the water source is at a sufficient elevation above
the station, water would have to be pumped up for distribution.

Almost every form of water distribution is in use for towns and barracks in Great
Britain. In some cases, water is laid on at head-pressure from a public reservoir, at a
higher elevation than the barrack. In other instances, the pressure is obtained by steam-
power employed to throw the water to a sufficient elevation in a stand pipe, from which
water is conducted for town use and supplied to the barracks. In some towns, water is
raised by steam power from deep wells to an iren tank, supported on a water tower of
sufficient elevation to distribute water by gravitation. There is one fort in England
having a water tower and tank supplicd by horse labour. In other instances, raised
tanks are filled from deep wells by force pumps, worked by hand.  Improved windmills
have also been recently introduced for the same purpose.

So far as can be judged of from the Indian Stational Reports, there is hardly a station
that could not be supplied with water all over it, and at all times, and in any requisite
quantity, by one or other of these methods.

The chief difficulty in India will be the question of fuel for steam power, but
fuel can be dispensed with wherever animal power can be obtained. The power of
running water, where there are rivers, might also be employed; or windmill power,
but this, as already stated, is very inconstant, and therefore requires great storage
capacity.

?it :::mst stations probably the best arrangement would be to raise a water tower
to a sufficient elevation to distribute water as high as the roof of the barracks. An iron
tank should be placed at the top of the tower, and protected from the sun's rays. This
tank might be supplied either from a deep well, river, or surface tank; and it should
be large enough to hold a day or two's supply.

The 5‘etlera| principles of water supply may be stated briefly as follows : —

1. To select the purest available source after careful analysis.

2. To filter the water, in order to free it from suspended matter and from dissolved
organic matter.

3. To store it in covered tanks, and to raise it a sufficient height for distribution by
gravitation.

Applying these principles water may be obtained—

From rivers and streams.
» hatural springs.
» wells artificially formed.
,» impounding reservoirs.
., tanks and cisterns.
., a combination of two or more of the sources named.
And may be conveyed for distribution,—
By means of open conduits (before filtration).
Y . covered conduits, always affer filiration.
By ,, , pipes under pressure.

Aquedaets of masonry or brick-work are not named, as cast and wrought iron will,
even in India, be probably cheaper than such constructions.

Water may be brought in by gravity, that is, water obtained at a distance may be tound
at such an elevation above the station, barrack, or hospital requiring to be supplied
as to allow of its flowing through conduits or pipes to the tanks or cisterns from which it
is to be distributed.
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Water may be obtained from springs and wells at so low an elevation as to require to
be pumped. The mode of pumping, as regards power to be used, will have to be regulated
by the volume of water to be raised, the height to which it must be lifted, and the most
efficient form of power at command.

A gallon of water weighsten ( 10) lbs, One horse-power is equivalent to the work of
raising 3,300 gallons or 33,000 lbs. weight of water one foot high per minute.

Steam is the cheapest form of power for lifting large volumes of water continuously,
such as for the supply of a city, large town, or large station. _

Animal power (bullocks) may be used for supplies for barracks or stations where steam
engine power cannot easily be obtained. ]

A pump for water supply, if the lilt is more than 30 fect vertical, must of course be
double action—Ilift and force. Such pumps do not need to be described, as they can be
obtained ready made of the best character from many makers.

A spring is the lowest point or lip of an underground reservoir of water in the strati-
fication. A well sunk in such strata will most probably furnish an additional supply of
water.

In Appendix No. I1. are given improved principles of construction of large storage
reservoirs in England, together with an improved method of drawing off the water.

India contains so many excellent examples of impounding reservoirs that it is hardly
necessary to state that amateur engineering should never be admitted in devising and
constructing such works. No general rules indeed can be laid down on the subject.
Nothing short of competent practical knowledge and experience can obviate the numerous
chances of failure.

Natural springs may be utilized by storing the water in a reservoir which will contain
the flow of one entire day.

Such reservoirs should be walled with masonry, and may be covered in to protect the
water from contamination.

Springs of water at a distance may be conducted in channels contouring the intervening
distance.

The fall for a conduit may vary according to circumstances. The fall should not be
less than one in 1,000 nor greater than one i 300, unless cast-iron pipe conduits are used.

In forming an earthenware pipe conduit great care must be taken to make the trench
water-tight, and then to lay and joint the pipes so as to secure that the conduit shall be
sound and water-tight through its whole length, to prevent leakage into the subsoil, and
to obviate the risk of impure water from the subsoil entering the pipe.

In forming a conduit the pipes should be laid in straight lines from point to point.
There should be means of inspection and of ventilation at all curves. The radius of all
curves should be ten times the diameter of the conduit. There should be means of
ventilation and of inspection in each quarter mile. There should be means of washing
out at all convenient points.

Valley lines may be crossed by means of cast-iron syphon pipes, that is, a pipe may
be laid across a valley to conduct the water under pressure.

All valley or syphon lines should have double the fall in their length of the ordinary
contour conduit.

There should be means provided to wash out and cleanse such syphon pipe or pipes.

For town and station service cast iron should be used for all pipes above two inches in
diameter.

Cast-iron pipes should be coated inside and out with black varnish.

Tumned and bored joints are cheapest.

Wrought-iron pipes with screw jonts may be used up to 1} inch diameter.

Lead for pipes and cisterns should not be used under any circumstances. Wrought-
iron pipes from £ up to 1} inch may be used for services in houses and buildings, and
cast-iron pipes from three inches up to three feet diameter for mains in towns.

Cast and wrought iron alone should be used for tanks and cisterns, not lead.

Tanks to store rain water may be of masonry. They should either be arched over or
be roofed so as to protect the water from the (])irf:ct action of the sun and from fouling.

The ground excavated for the formation of a tank should be made perfectly water-tight.
The bottom may be covered with clay puddle and the side walls be backed or lined with
clay puddle. The thickness of the puddle should not be less than 12 inches.

If the site sclected for a tank is sand, gravel, or open jointed rock, great care must be
taken to give the puddle a full and even %:uring over the whole surface area ; open joints
in rock must be cleaned out and then be filled up with conerete. In gravel large stones
must be removed and the entire surface brought to a level, smooth, and even plain.
Clay puddle will only resist the pressure uBf water when it rests solidly on an even bed,
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so as to prevent the water forcing holes through it, which will be the case if there is a
rough uneven surface and open spaces beneath.

anks require to have an inlet pipe, an outlet or supply pipe, a wash out or cleansing
and an overflow pipe. These latter, the cleansing and m'crguw, may be joined.

The main task or tanks should have valve wells so arranged as to enable the system
of supply to be carried on independently of the main tank.

On Plan VL is shown a plan and section of an underground storage tank with valve
wells, as at present used in England.

By this arrangement the supply of water is passed direct to the inlet-well, and may
be passed on through this well direct Lo the main tank ; the supply may be obtained from
the outlet-well by opening the valve in the main tank and the valve in the suppl;r,r well.
By closing the valves communicating with the main tank in both wells, and ing the
valve on the end of the connecting pipe in the inlet-well and the valve on 03315“_?{}]?
Pi e in the outlet-well, the supply of water may go on independently of the main tank.
['Ee overflow must be formed at the inlet-well to be connected with the wash-out. There
must be manhole openings in the covering arches, and end windows in each bay, as shown
in Plan VI. 'This is, of course, merely a sketeh to show the general arrangements.

Elevated tanks for immediate or daily supply of water should be of cast iron or of
wrought iron. Cast iron requires more care and practical skill in construction, but will
last longer than wrought iren.

In arranging cast-iron tanks of large dimensions care must be taken to support the
bottom and stay the sides hy wronght-iron tie-rods in the best manner.

Cast-iron or wrought-iren tanks should be arranged so that the supply of water may
be carried on in a small eorner compartment, (as shown in the sketch of a cast-iron tank,
with a separate supply ecistern, Plan VL) to allow of the main tank being repaired,
cleaned, and oceasionally painted or varnished.

At the junctions of cast and wrought iron, wrought iron will waste more rapidily than
cast iron; and junetions of bolts and tie-rods may give way if not repaired in time.
Cleaning and patoting should be regularly done once a year.

The sketeh is not complicated by showing the details of tank-plates or tie-rods ;
but is intended only to show the proposed mode of arranging a small inner tank, within
which all the operations of supply may be earried on independently of the larger tank.
This will be found to be of the utmost importance in use. The small tank will be
conneected with the larger tank by means of a pipe having a valve on it.

In arranging a main pipe from pumps, the pipes should have sectional eapacity suffi-
cient to allow of the velocity in such main pipe not exceeding two feet per second, as
friction increases in proportion to the velocity, as is shown by the law goverming the
delivery of water from pipes under pressure.

Water presses equally in all directions, and the pressure is due to the vertical head
and not to the volume of water in a long horizontal main.

Where water is to be collected from rain-fall, great care is requisite to preserve the
surfaces on which it falls perfeetly clean, as also the conduits to the reserveoirs and tanks.

When rain water is collected from roofs, the first washings of the roofs should not be
collected.

Where wells are sunk or used, the lining of the well should be made water-tizht, so
a8 to exclude surface water. The possibility of contamination by sewage should be

revented.

: Watering tronghs for cavalry horses should be so arranged that each trough may have
an independent supply of water. One trough should not be supplied out of any other
trough, as the water is rendered unpalateable when breathed in by other horses or cattle.
It does not require more water to supply 20 watering troughs independently than it
does to arrange them in line, so that the overflow of one trough shall pass into the next
below, and so on through the whele line. A pipe or trough conveyed the length of the
whole may be made to supply each trough independently.

All water before being stored in tanks from which it is to be pumped direet for use
should be passed through filters. Every rain-water storage tank should have its filter.

The cheapest and best form of filter may be readily made with gravel, sand, and
charcoal, to which may be advantageously added artificial magnetic oxide of iron in cases
in which the water contains much organie matter.

The addition of artificial magnetic oxide of iron increases the oxidizing power of all
filters, and renders them more effective for destroying organic matter.

The followings figs. 6 and 7 show plans and sections of filters, single or double, for
stations or barracks ; either of which will be found useful, according to the quantity or
degree of impurity of the water to be filtered.
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When considerable bodies of water have to be filtered, the arrangement of filtering
material shown on Plan VIL, is the one usually adopted in England. But in using
such filters in India, it would be necessary to place a layer of charcoal between the
layers of gravel, to destroy as much as possible any organic matters which may exist,

All possible and practicable means should be taken to collect, store, and utilize pure
soft water. Springs, wells, conduits, service reservoirs, and tanks should be covered
or otherwise protected from eontamination,

The laws of hydraulies were known in the Last ages before civilization sprang up
in the West ; but the uses of cast and wrought iron for conduits, pipes, reservoirs,
and tanks have materially simplified the arrangements for waterworks. Masonry aque-
ducts to span valleys of” vast extent are not pow reguired. A ayﬁhan pipe of cast iron
will convey water across a valley cheaper and better. Elevated tanks of cast or of wrought
iron may also be constructed much more cheaply than of brickwork or of masonry.

As a rule, if water can be obtained near a station at a low elevation, it will be cheaper
to p than it will be to bring in water by gravity from long distances.

mpply of soft and pure water may cost considerably more to obtain than a supply
of harder and more impure water. The soft and pure water may nevertheless be the
cheapest to use, though works to bring it in way cost double the sum required to furnish
the harder and worse water.

Where a river flows through a valley over porous substrata, sinking a well or wells
in the strata within the influence of the river filtration is a cheap and ready method
of obtaining river water naturally filtered. The water supplied to Windsor Castle is
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obtained from wells sunk in the alluvial valley of the river Thames (gravel), and is
Eumpcd by water-wheels and steam-power np to a reservoir above the level of the castle.
Vells so situate must be carried above the E:w:l of extreme floods.

If a single well on a river bank does not produce sufficient water, or if the subsoil is
clay impervious to water, then trenches may be excavated parallel to the river or
stream, 1n which trenches perforated earthenware pipes may be laid, leading to a well or
wells.  The trenches above such ipes should be filled in with fine assorted gravel,
charcoal, and sand, so as to form a filtering medium within reach of the dry weather flow
n}' sluch stream or river. These trenches should not be less than six feet deep to the top
of the pipes.

After water has been filtered it should not again be exposed to the chances of con-
tamination, but should be pumped or flow under cover direct into covered service reservoirs
or clevated tanks for use.

Any overflow or waste-water pipe from a service reservoir or tank should deliver the
water at an open end into a channel sewer or drain, so as to prevent gases rising back
through such overflow or waste-water pipe to the water in the reservoir or tank, a result
very apt to follow if the pipe is directly connected with the sewer or drain.

Water readily absorbs foul gases and may become poisonous by such means. The
possibility of such contamination taking place must therefore be prevented.

Earthenware conduits should be laid at such depth and be so covered with earth as to
prevent the water becoming heated unduly by the rays of the sun.

Brick and masonry tanks, if arched, may be covered in with sand or fine earth to
the depth of 18 inches, which will preserve the water cool.
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All covered reservoirs and tanks should be ventilated.

All service pipes may be of wrought iron from 14 inches diameter to 2 of an inch
diameter for single services. :

All the joints must be screwed. The taps should screw on to the service pipes. A
lead or soldered joint should not be required. An ordinary fitter may then fit up and
maintain any water service. y ; ; ;

All supply PiPES should be arranged in such manner as to allow of easy inspection and
subsequent repairs.  Stop-taps should be placed betwixt the main and the building in
all cases, so as to allow of isolation of any line of service pipe for repairs.

All service tanks and service pipes should be fixed in such manner that the rooms
ghall not be flooded in case of ]enri::nge or overflow.

Ready means of access to all tanks and cisterns should be provided to allow of inspec-
tion, cleansing, or repairs.

Up bends should not be formed on lines of main pipes or on service pipes. If up
hends are inevitable, air valves should be provided to let out the air at such bends.

Bends should not be formed at right angles on pipes, but the pipe should be brought
round in a curve.

If a tie-rod supports weight at both ends, the strain at either end must not exceed
three tons for each square inch of eross sectional area of the rods.

Iron tanks should not be exposed to the direct action of the sun, but must be enclosed
or clothed. An enclosure of boards with felt beneath will form a good protection.
Water, especially for drinking, must be kept cool.

All mortar used in waterworks should be capable of setting under water.

Cement similar to Portland or Roeman cement may be used for jointing earthenware
conduit pi}x:s.

Before deciding to commence waterworks, a most careful examination should be made
tor several miles around the site to be SuEplied, so as not to leave any reasonable doubt
about the best source of supply and the best position for the works having been chosen.

Existing means of water supply may be improved by combining with them such portion
of the new works proposed as is requisite.

If a supply of water is now pumped direct from a river or stream, filtering wells or
filter trenches may be formed as suggested.,

Open tanks may be cleansed, improved, and covered, either by being arched in or by
having a roof placed over so as to prevent fouling and the direct action of the heat of
the sun, and the surface from which they derive their water should be kept clean and free
from filth.

Wells liable to be fouled by surface infiltration may be puddled or lined with brick-
work set in cement, or may be cased with iron to a sufficient depth to cut off the water
from the alluvial soil, as such water is liable to become tainted from organic matter either
on the surface or in the soil itself.

Open conduits may be cleansed, deepened, and covered, or a line of earthenware pipes
may be substituted for the open and exposzed channel.

Gathering grounds, catchment areas from which rain is to be impounded, may be
formed, cleansed, channeled, and paved, so as to present a clean surface ; and great care
should be taken to prevent all gathering surfaces becoming fouled or covered with
vegetation.

Deep well sinking or deep boring necessarily involves special knowledge and appro-
priate and special tools. A description of such work and such tools is not needed by a
practical well-sinker, and would not be of use to any one else.

A steam engine, Wﬂrking with coals at 20s. per ton, will raise 90,000 gallons of water,
900,000 lbs., or upwards of 400 tons weight, 100 feet high, at a working cost of one
shilling. One man making six journeys per hour with two gallons, or 20 Ibs. weight, and,
working at this rate eight hours, \.muf:] carry up to an elevation of 100 feet 95 gallons of
water, or 960 1bs. ; so that it would require the united labour of upwards of 900 men
working eiglit hours to perform one shi?ling"s-w{:rth of steam-engine work, such as is daily
performed at the large waterworks pumping establishments for London.

Small steam engines do not raise water so economically =¢ large engines, hut the
smallest engine, with fuel at a very high rate, will be far cheaper than manual labour, if
10,000 gallons of water per day should require to be raised 100 feet.

Private filters of various kinds are purchasable, and where water cannot be filtered at
the works, service filters will be useful. A company is about being formed in London
to supply filters, not only to remove mechanically suspended impurities, but also to
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soften and otherwise purify water. Such filters or filtering media may probably in due
time be made available for India.

{;-‘i"huru waterworks are in use, care will be necessary to preserve the works in effective
order,

Storage reservoirs must be fenced in.  Conduits, open or covered, must be regularly
looked to, so as to prevent fouling of any kind.

A report as to the state of any local water supply may with advantage be required
monthly from each principal medical officer and engineer officer.

The engincer officer should give the volume used, the volume in store, and" the loss or
waste, if any.

The medical officer should iive the quality and an analysis each month. If any men
are peculiarly affected by drinking water, the facts should be recorded, and the causes
should be explained, so that a snitable remedy may be provided.

Leaking reservoirs, conduits, tanks, cisterns, pipes, or taps should be repaired at once.
Every possible means should be used to preserve the water for use in bulk and in the
greatest possible purity.

The amount of water required for consumption at home, including washing, is about
seven gallons per head per day of the whole population. In lluspit.ai it is 25 pgallons
per day per head for the whole hospiial population (sick, attendants, and officers),
including baths but nof washing. At !I)n-:liun stations where there is a large preponderance
of adults, and where the circumstances of the climate and country require so much greater
attention to cleanliness, it is probable that about 12 gallons per head per day for healthy
people, and 30 to 35 gallons per head for sick in hospitals, would be required for ever
purpose, including baths, but not including laundry work ; and allowanee must be made
for waste. In England waste amounts to about two-thirds of the supply to the civil
population.  In harracks this can be to a great extent avoided.

At stations where the supply of pure water is limited, as, e.g., where the rain-fall
on the buildings affords the only pure water for cooking and drinking, this part of the
supply would require to be filtered, tanked, and distributed by itself.

Underground tanks for drinking and cooking water, possess the advantages of coolness
and freedom from vegetation. But wherever such tanks are made, they should be very
carefully constructed and lined, so as to prevent leakage, either from the tank into the
subsoil, or from the subsoil into the tank.

They should be constructed at some distance from the barrack buildings. And they
should be carefully arched and covered to prevent the entrance of surface impurities.

As regards barrack water supply, water should be laid on to all barracks and out-
buildings for every required purpose. It should always be available by day and night, for
drinking purposes, ablution rooms, baths, cookhouses, latrines, urinals. lso for stables.

Every barrack room should have a pure cool water supply for drinking, to be drawn
from a tap.

Every day room and reading room should have drinking water at hand, laid on in a
similar manner. And there should be drinking fountains at convenient points throughout
the cantonments, especially in connexion with guard rooms, gymmnasia, workshops, &c.

Although it is desirable that the whole supply should be laid on from one centre,
it is expedient, with o view of watching, and, if necessary, of checking waste, in certain
cases to provide cach separate block or building with its own tank., When this is done,
care should be taken not to place any water tank under the same roof -as the barrack
room. The water tank should be kept separate, closed, and ventilated.

It is a fundamental principle in the water supply of stations that every drop of
water brought into them for use, should be conveyed away again by drains ; otherwise it
will remain, more or less, in the subseil and become an added source of unhealthiness.

In laying on water for bazaars and towns, the same general principles should be
kept in view. All water brought in chould be removed by drains. Iach house should
have its own water supply, wherever practicable ; otherwise the supply should be from
fountains or hydrants.

Seperton I, —Prmmeiries o Bakrack Coxstrucrion.®

The accompanying plans are intended to illustrate the construction of barracks for
accommodating Britigm troops in India and in tropical climates generally. They embody

* Recommendations of the Royel Commission respecting Barraek Construction,

*“& That the means of instrnction and recreation be extended to meet the requirements of ench station.
That eovered sheds for exercise and gymnastics be provided. ® * * That workshops be established, and also
soldicrs’ gardens in connexion with the station wherever praocticable.”
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the principles contaimed in the evidence of witnesses examined before the Royal Com-
mission on the Sanitary State of the Army in India, and in reports sent from stations
in India and Ceylon.

1. Barreck looms fo be vaised on Basements,

The first improvement suggested by the evidence is that all future barracks and
hospitals should be erected on raised basements.

n high airy positions, these basements may be three or four feet in height; they should
be arched, and the floor of the barrack room should be laid on the top of the arches;
means should be taken to prevent water running under the basement ; the outer openings
should be grated to prevent animals obtaining access, or nuisance being {1|:Im.-'{:r.mil under
the arches; the basement should be sufficiently lofty to admit of the entrance of work-
pevple to keep it clean, and its Avor should be {formed of conerete.

ne use to which the basement might be devoted would be as a place of exercise
for playing bowls, walking, &c. To answer such purposes the floor of the basement
wnn]Jd have to be raised above the ground and paved; and the height of the basement
should be sufficient to enable it to be used in the proposed manner.

A damp-proof course should be carried round the cotire basement a little above
the ground ; and also in all the piers of the arches to prevent damp rising.

It the basement were used for exercise and were of a sufficient height, say ten or
twelve feet, barrack rooms constructed over basements of this height, would be raised
sufficiently above the ground to be oceupied in most districts, with comparative safety to
health.

But in low situations, the higher men sleep above the ground, the better. And
under unfavourable loeal eireumstances, it would be advisable to interpose between the
barrack room and the ground, not only an arched basement but an additional floor
of rooms. A barrack block so constructed would consist of o basement of] say, three or
four feet high, a floor of rooms, fifteen feet or more high, which might be devoted to
purposes of recreation, &c., and the sleeping rooms over.

here is an apparent waste of SIrJ:l(.‘c in this form of construetion; because, in each
block, the same amount of floor surface, devoted to the men's slecping accommodation
in the upper floor, has on the lower floor to be occupied by other accommodation. In
occupying this space sufficient area might be given for the following purposes :—

a. Dining, day, and recreation rooms.

. Drﬂcrir rooms.

. Serjeants’ mess.

d. Schools and lecture rooms. Theatres.
e. Guard rooms.

S+ Certain Kinds of workshops.

&. In cavalry barracks, saddlery rooms.
h. Stores.

“9. That all future barracks * * be crected on raized basementz, with the air cireulaling under the
ﬂmh -

[Report, Vol. I fol. 1i.] * In low,_Aat, and damp districts each barrack should consist of two floors, the upper
one only to be nzed nz a slecping room, and the lower floor 10 be o covered place for exercize and sousement,”

“00. That all new barracks he constructed to hold no more than a quarter of a company in cach boilding, or
a.t.m.ua: half a company in one building, in two separate rooms having no direct communication with each
other.” * * i

“11, That barracks * * Le in fature constrocted with single verandahs only, and for no more than twe
rows of beds between the opposite windows."

%12, That the cubic space per man in future barracks bo from 1,000 to 1,500 feet, and the superficial ares
from 80 fo LOD square feet, varying according to the airiness of the position.” * *

*13. That the bedsbe =0 arranged with respeet to windows, doors, and wall spaces, as to ensure the benefit
of free ventilation without exposing the men to drafts. * *  That in all future barracks, the wall space bo
made sufficient to keep the beds at the least three feet apart and at the same time out of the door draft.

'“dI:I 'I"!lat the ventilstion of barincks * * * he aufficiently provided for independently of doorz and
windows.

bl That in all cavalry barracks, saddlery rooms be provided and saddles removed out of the barrack
rooms.

“16. That all barracks * * be provided with sufficient glazed window space to light them." * * ¢

“ 17. That all barracks be provided with sufficient ablntion and bath accommodation with a constant water
supply. That drinking fountains supplied with filteved water he provided.”

18, That barrack cook-houses be improved and better ventilated.”

“ 18 That wherever practicable, iron or earthenware water latrines HI:[:P“EI:]. with water and drained to
an outlet be introduced instead of the present system ; that wheee this 1= impracticable, all cesspits be
abolished and metal or earthenware vessels to be removed twice a day substitnted. That improved urinals

supplied with a jet for lavatory purposes, as well as with a firee supply of water for the cleansing and drainage
of the wrinals, be provided.”
C 2
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The canteen must be quite separate, but all other accommodation could be placed
on the ground-floors without interfering with the healthiness of the sleeping rooms
above.

It is necessary to state distinctly that it is unadvisable to have more than one floor of
men's sleeping rooms in any tropical barrack, on account of the difficuity of ventilating
lower floor sleeping-rooms sufficiently for the elimate.

2. Number of Men per Room and Block.

The Royal Commission recommend that future barracks be built to accommodate
not more than a quarter of a company per room, and that each block shall consist of one
single quarter company room, ot at the most of two such rooms in line, completely cut
off from each cther, with separate doors to the open air. g

This rule precludes the construction of barrack rooms for a greater number than the
quarter of a company, and also the constroction of rooms divided into quarter company
sections by arches.

The sanitary principle on which this construction of barracks in quarter company
rooms is based is that considerable subdivision in Juildings is absolutely necessary for
health in tropical climates, and that in carrying this principle into effect, it is necessary
that the air be allowed to play freely over as large a surface of the buildings as possible.

To each quarter company room there should be a non-commissioned officer’s room
attached.

A separate barrack block would thus contain say 24 men in one room and one serjeant,
or 48 men in two rooms and two serjeants.

3. Space and Area per Man and Proportions of Rooms.

The Royal Commission recommend that in future the cubic space per man in
barrack sleeping-rooms should be between 1,000 and 1,500 feet, and the superficial area
between 80 and 100 square feet, according to the nature of the position.

They propose the smaller space to be given in elevated healthy stations, the larger
in low and less healthy districts.

In disposing of this area the barrack sleeping room should be suitably proportioned in
length, width, and height.

Assuming 22 feet us the minimum width of the room, the length would be 87 feet
6 inches, and the height 12 feet to the top of the wall, exclusive of the roof space,
in cases where 1,000 cubic feet are given. But a foot or two of additional height of
wall would make a much better room.

Where 1,500 cubic feet are given, the length would be 100 feet, the width 24 feet,
and the height 15 feet to the top of the wall, exclusive of the roof space.

These are the proportions which have been used in designing the barrack block shown
in Plans VIIL, IX,, and X. At certain very hot stations a greater height of wall is
required than could be given with these allotments of space.

4. FFindmes and Daors.

There should be a window for every two beds. ‘ind the beds should be arranged,
two and two, between the windows, with their heads to the wall. The wall space
between the windows should be Hﬂﬂ'il'-"lf-‘ﬂf]{' wide to allow a space of 3 jfeet at
{east between the two adjoining beds, and to keep the beds free of draught from
the doors.

Wall spaces of from 9 to 104 feet, according to the cubic contents allowed, would
ke sufficient for these purposes.

In the majority of instances, five doors per room, two in each side, and one at the end,
us shown in Plan VIIL, will afford sufficient door space in a room for 24 men.

But, in unhealthy positions, it has been customary to have doors only, instead of
windows, to barrack rooms. This arrangement has been considered necessary to increase
the circulation of air and so to prevent the deposition of moisture within the room. It
has the disadvantage of exposing the men to draughts, and causing sickness—an evil
which may be diminished by introducing screens on each side of the door, as shown on
Plan VIIL., to shield the men from draughts while in bed. At most of the stations, the
advantages of having numerous doors can be obtained by suvitable independent means of
ventilation.

Each door should have a window on hinges over it, carried up to within a foot or
12 inches of the ceiling. As already stated, it is necessary to shield the beds nearest



Verandahs.  Ventilation and Cooling. 21

the doors from air blasts, when the doors are kept open, by thin partitions o few feet in
height, and three or four feet in width.

he window sills should not exceed two feet or two fect six inches in height. And
the head of the window should be carried up to within a foot or 18 inches of the ceiling.

Every window should be glazed.

Every window should consist of two parts; the upper portion, about tvo feet in
depth, should be hinged on its lower edge to fall inwards to form a species of large
louvre for ventilation.

On each side of the hinged portion there should be a triangular check to prevent air
currents falling upon the men. This louvred portion of the wicdow should admit of
being easily closed by a rope and pulley. To whatever extent it is opened, air currents
will %e directed towards the ceiling of the room.*

The lower portion of the window should be a casement opening inwards in two
halves. And each window should be provided with sliding jhilmils on ic outside, having
the blades directed upwards and inwards. The windows should be four feet wide.

Besides the doors along the sides of the room, it will be necessary to have a door
at one end of the room opening into the verandah near the entrance to the night
urinal, hereafter described.

5. Verandahs.

Lach barrack block should have verandahs all round. In the plans, these are
shown Suppr.}rt.cd on iron columns; but arches or pillars of stone or brick might be
used ; they should be ecight or ten feet wide at the least, to correspond with the
breadth of the terrace giving entrance to the rooms. As the terrace for the ground-floor
rooms would rest on the arched basement, this basement would have to be longer and
broader than the barrack room in proportion to the breadth of the verandah. The
roof of the verandah of the upper floor should be a continuation of the slope of the
roof of the barrack room. The verandah of the lower floor, where there are two floors,
would be the terrace to the rooms above. But as it might hardly project far enough to
shelter the lower rooms sufficiently from the sun, a series of louvres should be carried
the \':lllo].e way along betwecn the pillars, sufficiently deep to afford the required amount
of shade.

It is important that the verandahs should be ventilated to carry off the hot air.
In the upper floor verandah this can be best done by constructing the roof of the
verandah double with a continuous frec air-space of six inches between the outer covering
and the inner lining, both of which should be continuous with the covering and lining of
the roof, and the heated air should be discharged at the ridge through the air-space
continued up from the verandah. The arrangement is shown in Plan X1. In the lower
floor verandah, the hot air would escape by the louvres between the pillars.

An important incidental advantage derived from this construction of barrack rooms i-
that each half company block, if on two floors, would have about 1,200 linear feet of
verandah, half on each floor, for the use of 48 men with their N.C. officers.

6. Fentilation and Cooling of Barrack Rooms.

Barrack blocks should be arranged so that prevailing healthy winds shounld blow
against their sides.

in laying down the principles on which tropieal barracks should be ventilated, it is
necessary to state that probably no one plan will answer for every station.

Some stations are much hotter than others. Some are in localities exposed to every
breath of wind, while others are in close, sultry, damp positions, where there is little
movement of the outer nir. At some stations the temperature varies little between day
and night. At others, cold nights succeed very hot days. At stations in India exposed
to hot winds, it is sometimes necessary to close the ventilating openings to windward to
prevent the rooms becoming too hot for healthy oceupation, or to use artificial means of
cooling the air by tatties or thermantidotes on its passage into the room. Al stations
where dust storms occur, there should be the meauns of closing all apertures while the
storm lasts. It is evident that these and other local conditions require careful con-
sideration on the spot.  All we propose to do is to lay down general principles, and the
mode of application which appears most suitable for the majority of cases.

Every barrack room shonld be ventilated separately by itself and independently of open
doors and windows.

* It moy be here mentionol, a3 a point of cxperience, that great care s required in warm climuates, in the
fitting of doors, windows, and veniilating apparatos ; allowanee shoould be made for warping and shrinking.
Sometimed, from want of eare in this particalar, windows are broken or become fixed and immoveable ; and
ventilation is obstrugted, Often on such small matters the entire sueeess of improvements may depend.
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The best way of supplying fresh air is to carry a ventilating course of air brick,
nine inches deep, entirely round each room at the eaves; or to leave a similar open space
entirely round, on all sides of the room, and close to the ceiling or eaves. 15 space
would act as the inlet for fresh air, and should be introduced into every room in the block.
At stations where it is necessary to provide for closing the fresh air inlets, a succession
af louvred inlets with the louvres hingcd to admit of their being closed, as shown on
Plan XI. and on Plan XIL, figure 2, will be found a convenient method for excluding hot
winds and dust.

Where the ceiling is carried up in the line of the roof, the best outlet for foul air in the
upper floor would be a continuous louvre carried along the ridge, but with flat ceilings
there should be louvred shafts carried up from the ceiling to above the roof, one shaft
for every six men.

The construction of a continuous louvre and the relation which it bears to the ventila-
tion of the room and of the double roof, are shown on Plan XI. It will be seen that
the louvre is so constructed as to prevent rain being blown into the room, and at the
same time to admit of being closed. To obtain these advantages, the louvred outlet
along the ridge is constructed in lengths in the manner shown on Plan XI. It consists
of a curved shield to prevent the rain being blown into the room, and is provided with a
flap valve, which can be used either for wholly or for partially elosing the louvre. In
certain cascs at home, the means of closing and opening these valves are all connected,
so that a von-commissioned officer can regulate the ventilation by simply raising or
depressing a lever.

Where shafts carried through flat ceilings are used their construction should be as
follows :

. The aggregate area of the shafts should be one square inch for from 15 to 20

cubie feet of room space.

4. Each shaft should be louvred on the four sides above the roof; the louvres should be
inserted at an acute angle, to prevent rain blowing in; and for the same purpose
the louvred faces of the shafts should be protected by a board placed in front of
each louvre at 12 or 15 inches from its face, as shown in the plans.

. These shafts should be louvred Lelow within the room to prevent down-draughts.
And the closed lower end should be hinged for the purpose of being opened to
sweep the shaft.

{. Inupper floor rooms, these shafts should be placed equi-distant from each other,
along the central line of the ceiling.

». In lower floor rooms, the shafts should be built in the walls.

. T'he non-commissioned officer’s room should be ventilated in the same way, i.e, by a

ventilating course carried round at the ceiling, and by a single shaft.

The construction and arrangement of these shafts is shown in Plan XI1., fig. 2.

At stations where there are hot winds or dust storms, ventilating shafts and inlets
should admit of being temporarily closed to any required extent.

At lofty hill stations in India and at certain damp stations in the tropics during the
rainy season, it may be advantageous to introduce fire places for warming and drying
the air in barrack rooms and hospital wards. When the fuel is wood, a fire place shown

-

-

. on Plan XIII., where the fuel heats a fire clay chamber through which fresh air is intro-

duced warm into the room, may be used. When the fuel is coal the form of fire-grate,
shown on Plan XII., fig. 1, will be found to answer.

Much yet remains to be done before a satisfactory method of cooling the air admitted
imto barrack rooms and hospital wards has been arrived at. Various contrivances have
been used and proposed, but none of them fulfil all the conditions of health, facility
of application, and economy.

Of the three methods now in use, the punkah merely agitates air already more or less
impure. ‘The tattie, at present composed of vegetable material, although it cools fresh
air passing through it, is apt to occasion hurtful dranghts, and if the material is under-
going decomposition it may become an incidental cause of disease. If made of a non-
decomposable substance, and supplied with water otherwise than by hand labour, so
that no more water was used than was required for evaporation, the tattie, or at
least the principle which it embodies, might admit of better application than at
present. The thermantidote is correct in principle, but of all the methods of moving
air, that by means of a fan wheel used i the thermantidote is the most costly, on
account of waste of force. Dr. Arnott’s ventilating air pump, either in the form of
a light metal gasometer, or of a large light piston swinging like a punkah in a fresh air
chamber, with suitable valves for ingress and egress of air and means of cooling, would
he the nearest approach to an economical and effective thermantidote. The expen-
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diture of force required to move large masses of air by Dr. Arpott's contrivance is
very small indeed.

The cheapest source of cold for cooling air in India is evaporation. And air so cooled
should be allowed to enter barrack rooms and wards, not in rapid currents, but in
large slow moving masses. It should pass over no surface of decomposing or decomposable
material in its passage. The cheapest mechanical method for moving large masses of
air is Dr. Arnott's ventilating air pump.

We would suggest this whole suLjert for consideration in India, where improved methods
of cooling air could be tried to an extent for which there are not facilities in this country.

7. Ceilings.

Every barrack room should be ceiled. If the ceiling be carried across at the top
of the wall, leaving a triangular space above it, this space should be well ventilated at
the ridge and by openings in the end walls. If the ceiling be carried up in the line of
the sloping roof, it would form in reality the inner layer of a double roof and should be
separated from the outer roof by a sufficient depth, say, from six to nine inches, to enable
a free current of air to pass upwards between the ceiling and the roof through the ridge
to keep the room cool.

The roof of the verandah should also be double. The outer layer should be con-
tinuous with the outer layer of the roof of the barrack ; and its inner layer should be
continuous with the inner layer of the roof of the room. The entire space between the
two layers should be open from the edge of the verandah to the ridge of the room, so
that u free current of air may pass upwards between the outer and inner layers.

Tiles laid on felt are suggested for the outer roof, and wood for the inser. By using
these materials, both the radiating and conducting of sun heat will be diminished to the
utmost. The construction of this form of double roof is shown on Plan XI1. It consists
of an outer layer of boarding, on which the tiles are laid. Under this is a second layer
of boarding at the distance of 6 inches, leaving a continuous air-space of that depth,
through which the heated air from under the outer layer of the verandah and roof is
allowed to escape by the ridge louvres. Under this air-space and 6 inches below it is the
boarded ceiling of the room and verandah,

8. Barrack Room Ablution Accommodation.

In tropical climates, ablution accommodation for barracks may be provided on one of

two principles ; 1, the whole ablution and bath arrangements may be separate from the
barrack blocks and placed in a building to be reached from the rooms by covered
verandahs. Or, 2, the ablution basins may be fitted up in a small room attached to
each barrack room, but placed on the outer side of the verandak. The first arrangement
has the advantage of keeping every source of damp away from the barrack room. The
second has the advantage of making each barrack block complete and convenient in itself,
at least as regards its ablution arrangements ; probably it will be found in practice that
in some cases cne arrangement, in some another, will gu the more advantageous. Asa
general rule in all low, dil'll';]‘l, hot situations, where there is little movement of the
external atmosphere, it is safer to keep every additional source of damp and impure air
at a distance. But, in more dry and airy positions, and at hill stations, there is no
reason why ablution accommodation should not be attached to each barrack room.

Plan X1V. gives the details of a detached ablution and bath arrangement, which will be
found suitable for many tropical stations, and also for Indian stations at seasons when
plunge baths camnot be used. The building is lighted by windows, which, at some
stations, might require jhilmils; or the windows might be protected by extending the
roof so as to form a verandah. Ventilation is provided for the building at the eaves
and by roof louvres.

The slate bath shown on Plan XVL might be found suitable [in England these baths
are the cheapest, but sometimes enamelled or painted iron or zinc are used.]

Wherever a sepﬁlratu ablution and bath room is provided, water should be laid on ; and
the waste water should be conveyed away by the general sewerage of the station. The
ablution building should be connected with the barrack block by a verandah.

In cases where it is considered advisable that a small ablution room should be
attached to each barrack room, it should contain only a few basins and foot-pans. It
would be unadvisable to introduce the ordinary ablution table and moveable iron basins,
on account of the large exposed wet surface which this arrangement entails.

We would suggest for ablution rooms, whether separated from barrack rooms or
connected with them, the introduction of fixed earthenware basins sunk in shate slabs,
each basin having a water tap over it and a discharging plug at the bottom as in
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Plan XV. These basins are found to answer perfectly in England ; and with due care
they would be a great improvement on the existing Indian practice.

‘our basing per room of 24 men would be sufficient. And each basin should have
about four feet of front to afford plenty of room for the men for washing.

Three foot-pans would probably be sufficient.

Of course these arrangements are contingent on a proper water supply and drainage
being provided for each barrack block.

The ablution room, when attached to the barrack room, should always be reached from
the barrack room by passing out into the open air under cover of the verandah, but
never direct from the barrack room.

The best form of this arrangement is that shown on the Hospital Plan XXV, though
of course without the bath, which in barracks should always be separate.

9. Drinking Fountains.

On cach floor of the barrack block, at each end, there should be a water tap sup-
plicd with pure cool drinking water with drinking cups over a small sink. ﬁ‘hm
fountains could be placed in the same compartment as the ablution room, if the ablution
room is attached to the barrack. If there is no such ablution room, the fountains
should be outside the barrack rooms. Drinking fountains should also be attached to
all recreation rooms, gymnastic sheds, &c. throughont the station.

10. Night urinals.

It is proposed to provide a compartment for the night urinal attached to each barrack
room to be locked during the day. Also a separate set of day urinals away from the
rooms.  The most efficient form of night urinal yet made is one constructed for the War
Office by Mr. Jennings,® Plan XVIL. It consists of a basin, valve, and syphon-trap,
supplied with water, and has an overflow. It is cleansed and filled by raising the handle
and dropping it, and it requires a very small quantity of water. For a urinal of this
construction a constant water supply from a tank is required, and the urinal must be
drained. In the absence of water and drainage, or in cases where it might be considered
unadvisable to introducs a water urinal, . moveable urinal of wood lined with pitch or
of enamelled iron or earthenware might be used, in some such manner as is shown on
Pian XV. On Barrack Plan VIIL. is shown a small compartment attached to each
barrack room to contain the night urinal, which may be cither a moveable vessel or a
water urinal.

A small closet is also shown for containing brushes and cleansing materials for the

rom.
L1. Structure of Walls.

We propose that the walls should be built hollow, so as to substitute an air space instead
of thickness of wall as a means of coolness.

This air s should be ventilated by air bricks, above and below, to ensure a current
of air upwm'metwﬂeu the outer and inner walls, to carry off the sun heat.

All inner walls should be plastered.

Every barrack and outbuilding, and all covered verandahs, should be supplied with
eaves-gutters and rain-water pipes to convey the rain water away from the foundations
and walls of the buildings.

12. Drainage of a Barrack Biock.

The following principles are suggested for application in barrack room drainage .—

. Abolishing cesspits altogether.

. Conducting all drains ontside and free of the walls of the building.

. A six-inch or nine-inch glazed earthenware pipe is sufficient for the main drain of
every barrack block.

d. Into this drain should be led the water from the ablution room, il an ablution room
has been attached to the block, and from the night urinal, if a specially constructed
night urinal has been provided, as well as all the roof water not tanked for use.

e. The drain should be trapped outside the buiidil:g, and ventilated by a rain-water
pipe, or by a small pipe carried from between the trap and the wall above the
roof of the barrack.  Drains from all other buildings should be similarly ventilated.

* T giving the names of manufactnrers of sanitary apparitus, it is not intended to be implied that no athers
nre capaole of supplying suitalilec apparatus. The names given are those of persons who have voluntarily devotal
time and capital to contriving sanitary applisnces in conformity with the reguirements of the War Uffiee,
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13. Water Supply of Barrack Biocks.

Unless every barrack block is supplied with water at pressure from one common
centre, a closed iron tank, capable of holding two or three days’ supply, should be
connected with the barrack block. This cistern to be filled from the central tank of
the station. Water will have to be laid on from it to the drinking taps, to the ablution
basins, and foot-pans where the ablution accommodation is attached to the block, and to

the urinal.
14. Barrack Latrines and Urinals.

The present practice in tropical climates of having the latrines and day urmals detached
from the barrack blocks and reached under cover is the most suitable arrangement for
these conveniences.

The question, whether or not the construction of latrines and urinals ecan be
improved, depends on the possibility of draining the station and providing a water

supply.

%ﬁntever form of latrine and urinal is adopted for the future should involve the
abolition of cesspits or soak wells, No cesspit should be permitted within the boundary
of any cantonment. Cess-pits poison the air, earth, and water.

If it is impracticable to sewer and drain a station, the best form of latrine consists of
moveable metal vessels which should always be emptied twice a day at the least, and
the arrangement should be such as to avoid any contamination of the surface of” the
latrine with filth or fluid, and no washing of the latrine should be required.

Where the surface of a station is so flat as to render it doubtful whether the dis-
charge from the latrine would keep the drain clear, additional fall can always be obtained
by raizing the latrine and latrine buildings any required height above the level of the

und.
ng]lc most efficient form of drained water latrine for hot climates is that made for
the War Department by Mr. Jennings, Plan XVIII. [t requires little water, it exposes
a comparatively small surface, it is discharged, cleansed, and refilled by raising a handle, it
is not liable to out of order, and it has been suceessiully used for a considerable time.
Whether there 1= smell from it or not depends only on the frequency with which it is
discharged and cleansed.

Cast-iron water latrines, Plan XIX., made by Mr. Macfarlane, of Glasgow, have been
successfully introduced for barracks at home. But it may be doubtful how far they
would answer in warm moist climates from the larger water surface they expose.

Urinals should never be under the same roof as latrines. They are hest placed
under a simple lean-to roof, with a suitable screen. They should never be drained into
the latrine, as this is found to give rise to great additional nuisance.

_ In the absence of drainage the best day urinal is a moveable metal or glazed earthen-
ware vessel.

The best form of drained wurinal for India is that ome which exposcs the smallest
surface and has fewest angles. The material should be impervious and have a glazed
surface, and water for cleansing it should be readily available. Mr. Jennings' white
glazed earthenware urinals made by him for the War Department, Plan XVIL., are
apparently the best hitherto contrived for use in warm climates. They require very
little water, they are self cleansing, they expese a small surface only, they can be
discharged and cleansed any number of times a day by simply raising a valve, and with
ordinary care they are not liable to damage; they have besides been used with entire
success in barracks at home. Plan XIX. shows a form of slate urinal attached to
Macfarlane's latrines. Owver every urinal should be placed a water tap for purposes of
cleanliness for the men.

Latrine buildings should be placed well to leeward of prevailing winds. They should
be simple in construction and thoroughly ventilated at the eaves and along the ridge.
There should be divisions between the seats, with partial doors to each seat, and there
should be sufficient light to admit of donrs being used.

It would be best to subdivide latrines so as to have one set and one building for not
more than a company. In tropical climates latrines and urinals should be connected
with the barracks by covered passages in the manner adopted at many Indian stations.

15. Cool-fowses.

The first requisite for cook-houses in warm climates is sufficient ventilation. This
can only be secured by having cook-houses detached from other buildings; windows
ot doors on all sides, together with openings at the eaves and louvres along the roof.
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26 Means of Employment and Reereation.  Officers’ Quarters.

Efficient dranage is also required. Surface drains should never be used for the
discharge of cook-house water, and cesspits to receive the drainage are inadmissible. The
floors should be well raised above the level of the ground outside, and well flagged or

aved.

If an outlet cannot be obtained for cook-house drainage, perhaps the best way
of disposing of it would be to carry a discharge pipe from the siui'_ to 2 moveable vessel
which could be carried away as often as necessary.

Every cook-house should have a constant water supply from a water tap placed
overasink ; waste water should be drained away from the sink, cither to an outlet or to a
moveable vessel in the manner stated above.

It is worthy of consideration whether the introduction of improved cooking appa-
ratus might not lead to more wholesome cooking and to greater ceonomy %—)GILE in
fuel and in food. It is found that steel boilers and stecl ovens set in fire-clay lumps,
Plan XX., are very economical in fuel, and it is suggested that they might be tried in
warm climates. Every cook-house should be provided with suitable tabﬁ:s and racks.
The arrangements shown on Plan X X1, will be found to be convenient.

16. Means of Employment and Recreation,

Considerable advances have recently been made in India in providing this class of
accommodation.

We shall therefore merely suggest generally the points in the aceommodation requiring
attention as regards health.

The best gymmnasium for tropical stations generally is a large covered shed, open
on all sides, like a railway station, sufficiently high to eontain the apparatus.

The floor should be raised two or three feet above the level of the ground. And roof
water should be collected by gutters either into a tank or to be removed by the drains.

The same shed might very well answer for a variety of out-door games and exercises.

All ball courts and skittle alleys should be covered to enable them to be used in hot
weather and in rains ; and roof water should be carefully disposed of.

Workshops for lighter kinds of labour, tailoring, shoemaking, printing, harness and
saddle making, watch making, certain kinds of wood working, might be placed in the
ground floor of new barracks.

For other heavier trades shed buildings would be required.

All library, reading room, day and lecture room, and school room accommoda-
tion could very well be placed in ground floors of new barrack blocks. But where day
rooms, lecture rooms, 1'l,=.m]in§ and game rooms, have to be provided se arately, they
should all be placed in a single block at a distance from the canteen, and this * institute ”
should have the means of supplying tea, coffee, and other non-intoxicating refreshments
to the men. It is not improbable that accommodation of this nature would be required
in India for two-thirds of the men. N.C. officers’ rooms should be attached to day rooms
and libraries for the sake of discipline. In barrack blocks of two floors, two such rooms
would form part of the construction under the N.C. officers’ rooms of the floor above.

The general sanitary principles as te ventilation, doors, windows, &c., alr{:ad}r laid
down, will be found applicable to this class of accommodation. It need scarcely be pointed
out that reading and recreation rooms should be made comfortable and attractive, and of
sufficient dimensions and height to prevent closeness and crowding. Broad verandahs
should be provided on all sides, and each block should have latrine and urinal accommo-
dation. Also a sufficient supply of pure cool drinking water laid on.

If soldiers’ gardens, properly laid out, were permanently attached to stations, all
waste water and sewage of stations might be used for watering and manuring the
ground. If this were carefully done these gardens might be placed, say, 600 or 700
yards to leeward of the nearest barrack room.

The irrigation might take place at times when the men are not employed in the gardens

17. Quarters for Qfficers, Non-commissioned Officers, and married Soldiers.

The most suitable arrangement of officers’, non-commissioned officers’, and married
soldiers’ quarters for tropical climates is probably that of separate bungalows at present
in use in India. But it would be very mﬁrisable that all quarters should in future be
constructed by Government and form part of the barrack or station establishment, an
arrangement which would enable quarters to be built on some uniform plan, with due
regard to health and to the execution of repairs.

All separate quarters should be erected on raised basements constructed on the prin-
ciples already suggested, and with ventilation beneath. The height of the basement
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should vary with the sanitary condition of the district. The higher sleeping rooms can
be raised above the ground the more healthy will they be.

There should of course be a suitable allowance of rooms for officers of different ranks.
We would propose for tropical climates to fix the minimum space at two rooms for a
married soldier, and to ar:'lg on additional rooms to suit the requirements of each rank.

The general principles of construction for health should be similar to those already
suegested for barracks, viz., windows or doors on all sides, glazed, made to open, and
with sliding jhilmils; verandahs, a sufliciency of ridge and eaves ventilation; means
of ablution and of bathing.

Drainage should be carefully attended to as far as it may be required for detached
dwellings of this class. The roof water should be removed and collected for use, the
subsoil should be drained, the surface paved and guttered. It might not be practicable
in many cases to improve the present latrine arrangements in detached quarters by using
“water closets and drainage, but where married soldiers’ quarters are grouped together,
water latrines, one set for men and another for women, as shown on %l:m XXIIL., may
be introduced. Ablution water and all refuse water should be very carefully drained
away from all detached quarters, and should not be allowed to sink into the ground in
the immediate vicinity.

One general cookhouse provided with a sink, water laid on, with drainage and ventila-
tion amFemeum of cooking separately for each family, will probably be sufficient for each
group of wmarried soldiers’ quarters.

18. Wash-house and Laundry.

Although all washing in India iz performed by washermen, there are certain climates
and seasons when it is very difficalt to dry and get up linen, especially for hospital use.
In the moist climate of England, the washing and drying arrangements shown on Plan
XXIII. have been introduced with complete success.  And it is possible that there may
be stations at which similar apparatus might be advantageously introduced.

Secrion 1V.—Princieres ofF Hosmitar ConstrRucrion.”

Far t;mpical stations generally, ten per eent, hospital accommodation will be sufficient.
But making allowance for epidemic seasons, hospital accommodation should be provided
at Indian stations for from 10 to about 15 per cent. of the strength, according to the
healthiness or otherwise of the station.

Considering the local peeuliarities of the climate and the nature of the prevailing
diseases, every Indian hospital, except perhaps at convalescent stations, should consist of
two divisions ;

a. For sick.
b. For convalescents.

The convalescent divizion should be sufficient to accommodate about 25 per cent. of
the total hospital inmates.

Every Indian hospital, and every hospital at the more unhealthy tropical stations,
should consist of detached wards in separate blocks, one ward to each block.

Each ward or block should hold no more than from 20 to 24 beds.

The s per bed in the more healthy districts should be 1,500 cubic feet at the
least, nnc{ the superficial area 100 square feet per bed.

In the less healthy districts, the space per bed should exceed 1,500 cubic feet up
to 2,000 cubic freet, and the superficial area should be 120 to 130 square feet per bed
according to the locality.

———  mmcc . ———— e

* Recominendeattons tilr.r"l-’u: Fogel Connission regpeciing H-:l-!pl'-l'n-f Canstruction,

“9, That all futare * * hospitals be erected on raised basements with the air cireulating under the
flocrs.”  [Report, Val. T. fol. 1xwiii,] The only way to prevent malaria from the groond entering the siek
wards is © to construct liospitals always of two floors, placing the sick only on the upper floor.”

10, * * That hospitals be constructed in detached buildings containing no more than from 20 to 24
bz, * *

#11. That * * hospitals be in futwre construeted with single verondahs only, and for no more than two rows
of beds between the ﬂli-pnﬂitc windowa,™

“14. Thatthe ventilation of * ® hospitals be sufficiently provided for independently of doors and windows."

#16. That all * * hospitals be provided with sufficient glaged window space to light them.”

# 22, That the cnbic spaco in hospitals be fixed at 1,500 feet and wpwoards, and the superficial area at from
100 to 120 and 130 square feet according to the healthiness of the pozition ; and that the wall space per bed
be never less than eight feet.” ® ®

i 28, That every hospital be provided with a constant supply of pure filtered wader and with drainage.”

#24. That every hospital be provided with ablution m::‘:u.'rmmm‘:r:timl, with fixed basing, and with bathe,
having hot and cold water laid on, conveniently acecssible from ihe wards,”

# 5. That wherever praciicable, water clozetz with drainage and water-zupply be introduced for hospiral
wards, and privies converted inte water latrines.”
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Each hospital block should consist of two floors over an arched basement at least
4 feet high.

In India and at all tropical stations sick and convalescents should sleep on upper
floors only.

The lower floors might be used for day rooms, dining rooms, book room, waiting
room, surgery, pack store, clean linen® and bedding store, utensil store, without detri-
ment to the sick. Accommodation might also be found, at healthy stations, on the ground
floor for European regimental orderlies and serjeants.  If the surgery is placed under a
ward, it should be at one end of the block, on account of the large class of native patients,
servants, and others who resort to it. The surgeon's room should be next the surgery.

In very unhealthy localities, the attendants should all be lodged on upper floors,

A ward for 24 beds should have 11 windows and doors, placed at equal distances
along each of its sides. And the beds should be arranged, one bed to each pier between
two windows, and one bed placed about 18 inches or 2 feet from each corner. A large
door at each end of the ward would be sufficient at all healthy or comparatively healthy
stations. But in very close positions it may be deemed advisable to place a door or two
on each side of the ward. As these doors where introdueed will open close to the beds
it may be advantageous to place a thin partition a few feet high between the nearest beds
and the door to shield the patients from blasts of air.

Plans XXIV., XXV, and XX VL. show a plan, section, and elevation of a hospital
block for 24 sick, embodying the principles laid down by the Royal Commission. The
ward is 111 feet long, 26 feet wide, and 15 feet hizh to the top of the wall, and 21} feet
to the ridge. These dimensions allow upwards of 120 square feet and 1,800 cubie fegt
per bed, counting the space to the top of the wall only.

As the upper floor of a hospital block will always be occupied by the sick through the
day, it is of the greatest importance that the radiating and heat conducting power of the
roof should be diminished to the greatest possible extent. This may be done either by
making the roof of the verandah and ward double throughout, with a ventilated air space
between as already recommended for barracks ; or a transverse plastered ceiling, having a
space between it and the roof well ventilated, may be carried across the ward at the top of
the wall. The double roof has the advantage of giving additional height and additional
cubic space to the ward. The construction of double roof we propose for hospital wards
is the same as that shown on Plan XI. and already described.

Each ward block requires a hospital serjeant’s room, a scullery, an ablution and bath
room, waterclosets, a sink for ward slops, and an urinal.

We propose to arrange these offices in the manner shown on Plan XXIV.

A place for a slipper bath is also required, with the means of filling it with hot and cold
water, and also for running the water off.

There should be for each ward a water tap supplying pure cold water for drinking.

All the ward offices must be arranged in such manner as to leave the air to play freely
on each of the four sides of the block.

Among sick, after the convalescents have been removed, about 10 out of every 24
sick would be greatly benefited by being moved from the ward into a separate dining
room, if under the care of a hospital serjeant.

Each sick block should therefore have dining and day room accommodation for this
number on the ground floor, as sketched on Plan XXIV. and shown in section on
Plan XXV.

To each general hospital for a large station there should be an operating theatre attached
to one of the wards, to be used as a surgical ward. The operating theatre should be
lighted from the north, and means should be provided for moderating the light, as the
operating surgeon may require.

For operation cases, not less than 2,000 to 2,500 cubic feet per bed should be given,
according to locality. We propose to attach the operation ward to a surgical block of
such dimensions as to allow of these amounts of space being given, in the manner shown
by the dotted lines on Plan XXIV.

In regimental hospitals the serjeant’s room would afford all the accommodation re-
quired for operations, which are very few in number in such hospitals.

Every hospital block should be surrounded by single open verandahs and terraces, ten
or twelve feet wide, supported on pillars or arches. The upper verandah should be
continuous with the roof. Its roof should be double and ventilated, as already mentioned
and shown on Plan XI.; the amount of shade may be increased to suit local position
by carrying louvres along between the columns.

.

* In damp climates it will be necessary to provide a drying cloget, possibly in the room under the ward
goullery, for niring linen before issuing it to tho sick.
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The construction of windows should be the same as that recommended for barrack
blocks, i.e. each window should consist of an upper part made to fall inwards, and capable
of being closed by a rope and pulley, and the lower part should open in two halves like
a casement, There should be a similar glass window to open inwards over each door.

Each window should have sliding jhilmils.  And all windows should be glazed.

The windows and doors of the floor below the sick ward should be constructed
on the same principles, but their arrangement will of course differ in different blocks, to
suit the purposes to which the lower floors are devoted.

The ventilating arrangements for sick wards should be generally the same and subject
to the same local variations to suit circumstances, as already mentioned with regard
to barracks.

The great principle to be kept in view is that the ventilating arrangements should be
independent of doors and windows ; continuous ridge wventilation where the ceiling is
carried up in the line of the roof, with inlets for fresh air along the eaves, as shown on
Plan X1, or shafts carried above the roof for removing foul air where a transverse l;lﬂ“t':"
ceiling has been adopted, together with inlets for fresh air round the outer walls close to
the ceiling, like those on Plan XIL, figure 2, are suitable alike for hospitals and barracks.

Every sick and convalescent ward for 24 beds requires for lavatory purposes threc
sunk earthenware basins, with water laid on, as on Pll:m XV., and one bath also with
water laid on, as on Plan XVI. Rufford and Finch's bath is best for hospitals.

Fach sick and convalescent ward requires three syphon water-closets of the best
construction, and one glazed earthenware sink for ward slops, all with water laid on.

The compartments, where these ward conveniences are situated, require thorough
ventilation. They should be quite detached from the ward block, and reached under
cover of the verandah, as shown on Plan XXIV,

Each ward scullery requires a glazed earthenware sink, with water over it for washing
up, and means for warming drinks, &ec., required for patients.

There should be a small glazed window from the scullery, looking into the ward.

The hospital serjeant’s room should be large enough to hold a bed and bed room
furniture with coolness and airiness. It should also have a small inspection window into
the ward. The hospital serjeant must be in charge of his wards by night as well as by
day, as every efficient head nurse is.

oth hospital serjeant’s room and scullery should be ventilated on the same principle
as the ward,

Each convalescent block should consist of the sleeping room above, with a dining and
day and game room, and reading room below. This day accommodation should be
overlooked by the hospital serjeant from a room at the end of the block corresponding
to his sleeping room above,

All that has been said regarding drainage and water supply of barracks applies with
even greater force to hospitals. Special care should be bestowed on the formation of the
surface and on the surface and subsoil drainage of every hospital enclosure. Roof water
should be carefully collected by eaves-gutters and rain-water pipes, and tanked or con-
veyed away from the ground. The space immediately round each hospital block should
be sloped and paved or cemented to allow of the water running freely away from the
building to the surface drains. Any surface drains should be smoothly laid with imper-
vious bottoms to remove the rain water as rapidly as possible. There should be no
L‘?S:Pitﬁ. and the hospital drainage should be part of the general drainage system of the
station.

Detached ablution rooms, baths, latrines, and urinals for hospitals in addition to those
connected with wards, should be constructed on the principles already suggested for
barracks, and exhibited in Plans XIV,, XV, XVI, and XVII., XVIII, or X1X.

Improved kitchens and cooking apparatus on general principles similar to those
recommended for barracks, and shown on Plan XXI., are required for hospitals. These
should also be in detached buildings.

Buildings allotted to sick or convalescents should be arranged so as to receive all
healthy winds on their sides. Crowding of buildings should be avoided. Care should
be taken that nothing interferes with the free outer ventilation of the blocks, and all such
buildings should be connected by verandahs for facility of administration in wet and hot
weather. Where it is considered necessary to provide a ward for a small number of beds,
in order to admit of the segregation of special cases, the ward may be placed in the
Eosntmn of the operating room in Plan XXIV., shown by dotted lines ; or, iiP in a separate

lock, the general construetion of such wards as regards doors, windows, ventilation, &c.,
should be the same as that described above. But for such cases, the cubic space per
bed should never be less than 2,500 cubic feet.
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30 Sanitary Police of Stations.

Enclosures of all hospitals in tropical climates should be formed of railings on dwarf
walls, never of high walls,

SecTion V.

Sanrrary Povice oF Barracks, Hospitars, axp Statiows.

'I'he following points relating to the prevention of disease and the current efficiency
of sanitary works at stations have been raised in the Report and evidence of the Royal
Commission, and require to be embodied in an improved sanitary code for India.

(1.) Sanitary Duties of Regimental Medical Officers and of Military Sunitary Officers
of Stations.

The Royal Commission has made recommendation (No. 32) that the sanitary duties
of regimental, garrison, and inspecting medical officers, deseribed in the new Medical
Re 1§ntiuns of Oct 7, 1859, be applied or adapted to all stations in India.®

‘hese regulations are to the following effect : — By Section XX. Nos. 5 to 21
the surgeon is charged with the duty of examining and reperting on the condition
of barracks, hospitals, canteens, quarters, places of amusement and recreation,
lavatories and baths, ventilation, lighting, lime washing, urinals, latrines, drainage,
water supply.

By I{cgui’:ltiuns 22 to 25, the principal medical officer or sanitary officer, if such has
been appointed, is required to do the same duties for garrisons, camps, and stations,

By Section IL., N‘r:-s. 1 to 36, the Inspector-General or Deputy Inspector-General of
Hospitals of the district is charged with inspectorial functions in all of these matters ; and
each class of officers is required to report to their commanding oflicers on all defects they
may discover.

The commanding officer is bound by the regulation to take steps for remedying
the defects so represented to him, unless he have sufficient reasons for not doing so, in
which case he is bound to transmit his reasons to the superior military authority.

Some subjects of complaint the commanding officer could deal with himself, but
for all matters beyond his own immediate jurisdiction, such as repairs of works, &e., he
would have to apply to other departments.

Any code of sanitary regulations, intended for Indian stations, should therefore lay
down in a manner not admitting of mistake the relation which is to exist between the
commanding officer and the executive authorities, whoever they may be, in order that
the requirements for health made on the commanding officer by the medical or sanitary
officer may be complied with ; and that works of repair, cleansing, draining, &e., may be
carried out.

It will be observed that by Section XX. Clause 23, the duty of reporting on the
health of troops by the sanitary or medical officer includes not only reporting on eauses
of disease within a station but causes in *its vicinity,” which will include all nuisance or
cause of unhealthiness, beyond the boundaries of such station, likely to influence its
health.

Provision would therefore have to be made in the code for the immediate abatement,
removal, or prevention of all causes of disease comnected with stations, bazaars, native
towns, on receipt of complaints or representations from commanding officers. The code
should state clearly the necessary course of proceeding, the local authorities or other per-
sons to whom representations are to be made, and the steps to be taken for abating the
TRISATICE .

The chief causes likely to give rise to complaints to commanding officers on the part
of regimental surgeons or medical sanitary officers at stations, as brought out in evidence
before the Royal Commission, are as follow :—

1. Surface filth. Defects in cleansing.
2. Excavated and broken ground.
3. Marshy or wet ground. Unwholesome collections of water.
4. Dung heaps and stables.
* Recommendations of the Royal Commission rrfrra-m?ﬂg_u ety Sanitery Code and Sanitary Regulations
aF LR,

% 32. That the aanitary duties of regimental, garrison, and inspecting medical officers, prescribed in the new
medieal regulotions of Oetober Tth, 1859, he applied or adapted to all stations in India, amd that properly trained
army medical officers of health be :!jl]_:ltﬂll'lll!l] to this M:l"l'ir.:[' at the hl’gﬂr Ellt'iul-'l-!.-j' g

#37. That n code of Resulations emlodying the duties and adapted to the speeialitics of (he Indian ssnitary
service be druwn up and issued under anthority.”

[ These sanitary duties, extracted from the Army Medicel Regulations with alterations in 'l.I-H.!iﬂ- to sender them

guitnble for Indian servigs, are given in Appendix Mo, I"I-f,]




Sanitary Polive of Bazaars and Native Towns. 3

5. UUnwholesome latrines and urinals. Cess-pits.

6. Nuisance committed by natives.

7. Nuisance from animals and slaughtering places.

8. Impure or deficient water. Fouling of water supplies.

9. Want of drainage, or bad drainage of surface or subsoil. Foul gutters and
drains.

10. Growth of jungle and underwood. Old walls or useless buildings interfering
with the ventilation of the station.

11. Repairs of buildings necessary for health, including windows, doors, floors,
ventilators, &c.; lighting, cleansing, limewashing of barracks and hospitals ;
lavatories, baths, &e.

12. Unwholesome means of disposing of dead.

13. Other removeable causes of unhealthiness.

It will be seen that among the matters which the medical officer will have to represent
are certain causes of disease for the removal of which permanent works will be required.
It iz necessary, therefore, to provide for the execution of these works.

When all the stations are properly regulated and their sanitary defects removed, repre-
sentations on such points would probably be unnecessary ; but until this is done provision
would have to be made for attending to any such representations as speedily as possible.

With regard to the appointment of military medical sanitary officers for the larger
stations, as directed by the new medical regulations, it is apprehended that such appoint-
ments will be made in India. The medical officer so appointed should be specially con-
versant with sanitary duties. He should perform the inspectorial duties required of such
officers by the new Army Medical Regulations ; he should make representations to the
officer commanding at the station, who, in his turn, should represent defects requiring
remedy to the local executive authority, which authority should be directed to execute
the necessary improvements with as little delay as possible.

(2.) Duties of Sanitary Inspeclors at Stations, Bazaars, and Native Towns.

It is of the greatest importance that the sanitary administration should be special,
and that the lucaﬁ authority should make it some one’s special duty at each station to
remove, abate, or prevent all nuisances, either by bringing cases before the magistrate,
or by himself and his agents taking whatever steps may be necessary to keep the station
and 1ts vicinity in a goa%i sanitary condition, It is found to be indispensable for this
purpose in home practice for every Local Board of Health to appoint inspectors to see
to the execution of various sanitary works and measures ordered by the local authority ;
one of these officers is called Inspector of Nuisances, whose duty it is (in larger districts)
to report nuisances for removal by other officers, or to combine in his own person the
inspectorial and executive functions. It is suggested that perhaps an officer of this latter
class would best suit the case of Indian stations and smaller towns. Wherever there are
municipal councils, commissioners, or other executive sanitary authorities, the Inspector of
Nuisances should be an officer acting under that authority. He should be an efficient
and well paid officer, and should have a sufficient staff for all cleansing purposes placed
under him. In larger towns and cities it would be advantageous to divide tilm town into
manageable districts, each with its sanitary staff,

If such an officer is appointed, it would be necessary to lay down—

@. The limit within which he is to perform his duty. This limit should be extensive
enough to prevent any nuisances or causes of disease, beyond the limit, being
injurious to the health of troops.

b. The inspector to see that the whole area within the prescribed limit is kept free of
nuisance or removable causes of disease ;

To prevent any deposit of filth on the surface ; and to provide suitable means
for collecting all house and other refuse matter ;

To see to filling up of broken ground, and to levelling the surface ;

To draining away of foul water from the surface of the ground ;

To removal of al{ refuse matters from the station and its vicinity ;

To prevention of dung heaps and other aceumulations of foul matter ;

To see that animals kept within his district are so kept as not to be a nuisance
or injurious to health;

To see to cleansing, filling up, and abolishing of all cesspits ;

To see that all gutters and surface drains are kept clean and in proper levei,
s0 that no water may accumulate in them ;

To see that all latrines and urinals are duly cleansed ;

That slaughter-houses are properly kept and offal disposed of immediately ;
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To prevent ground within his district being fouled by the native population ;

To see that sources of water supply are kept from contamination ;

To sce that old walls and useless buildings are removed, and that the growth
of underwood likely to be injurious to the health of the station is pre-
vented ;

To do all other matters and things required for the cleansing, keeping clean,
and preventing a recurrence of nuisance within his district.

If these inspectorial and executive functions are properly earried out by the inspector
of nuisances, the regimental or medical sanitary officers of stations will have fewer
complaints or representations to make. If they did complain, it would be rather a proof
that the Inspector of Nuisances had failed in his duty. And there would hence be an
efficient check over him.

There is another duty placed on sanmitary imspectors in England which it would be
very desirable to extend to India, if practicable. And that is the inspection of meat sold
in bazaars. Bazaar fed pork is unfit for human food ; and the sale of it should be
prevented, at all events in as far as concerns the soldier.

In the comparatively small area of the city of London many tons of meat are scized
by the inspector every week, of which it may be said that it is much more wholesome
than bazaar pork.

With reference to the question of bazaars generally, it would be very desirable to con-
sider whether properly constructed markets for the sale of all articles of human food
might not be erected {1}' Government or by the Jocal authority, and placed under suitable
regulations as to drainage, water supply, cleanliness, inspection of food, &e.

It would be almost impossible in any general regulations as to duties to provide for
every case likely to happen over such an immense extent of country. And it would be
necessary to provide for making bye-laws to meet special cases. Under Sanitary Acts in
England these bye-laws are drawn up by the local authorities, and sanctioned by the
Home Office.

(3.} Regulation of Bazaars and Native Dwellings.

A common cause of unhealthiness of stations is the want of some regulation respecting
native dwellings and bazaars. DBazaars and native population are apt to increase
almost imperceptibly in cantonments. The people encourage their relatives to live with
them. 'I‘Er;-sn bring others ; and eventually there is little real limit to their numbers.
It sometimes happens that the native population encroaches on cantonments in every
direction, so that, exeept to the initiated, there is apparently no cantonment boundary.
With such a state of matters, sanitary regulation is hardly possible. At present there
appear to be doubts as to the legality of interfering with these encroachments. And it
is necessary in any sanitary code to provide for the difficulty.

There appear to be many bazaars which ought to be removed entirely from their present
position.  Powers to effect this removal are required. The sinﬂ{lest way of meeting the
difficulty in new stations, or in cases when bazaars or native dwellings can be removed, or
where they have become ruinous, and require to be rebuilt, would be for some authority
to provide,—

'E_"ha.t bazaars and native dwellings shall in future be erected to the leeward of stations,
at a safe distance from the nearest point of the station to the nearest point of the
bazaar.

“T'hat a plan be prepared by the local authority, showing the position of the houses and
the general arrangement of the bazaar,

That streets be so arranged and of such width as to ensure freedom of ventilation.

That streets be drained in such manner as to remove readily all rain-fall and other
water.

That provision be made for a water supply ; and for cleansing and preventing nuisances,
in the manner already pointed out. i

That public latrines be provided ; and nuisance at the outskirts of the bazaar prevented.

That exeavations in the ground be prohibited. :

That provision be made for the sanitary inspection and cleansing of the bazaar by the
Inspeetor of Nuisances. ;

‘That the local authority draw up bye-laws, subject to approwval, for the regulation of
the hazanr,

And that infringement be punished.

Beyond this there should be powers for removing nuisances, draining, water supP]jr,

laying out streets, cleansing, &e., of native houses near stations, similar to those required
for bazaars.
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(4.) Sanifary Police of Native Lines.

A defective sanitary condition of native lines is not only a cause of disease among
native troops, but is likely to re-act on the health of European troops in the vicinity.
The sanitary defects in these lines, as described in evidence, are—

Crowding of surfaces ;

Irregularity of arrangement ;

Absence of suitable drainage and water supply ;

Bad water ;

Excavations and broken ground among the huts ;

Foul drains or ditches;

A filthy state of the surface ;

Want of latrines.

To obviate this state of matters, it is suggested that before native lines are constructed
plans should be pl;:iparcd, showing a healthy arrangement and suitable distance between
the huts, also roads, pathways, drainage, latrines and water supply. With regard to
existing lines, provision should be made in the code, in order that nuisances be prevented,
the ground properly drained, levelled, and kept clean, and suitable arrangements made for
supplying latrines and water.

(5.) Officers of Health appointed for Civil Duties in Towns.

A very important recommendation (No. 35)* in the Report of the Royal Commission
is the appointment of officers of health for civil purposes, to act for towns and districts,
in the same way as military sanitary officers are to act for stations. We have considered
that it may be useful to give the following general suggestions as to the duties to be
fulfilled by this class of officers.

The special object of the inspectorial duties of the civil officer of health appointed
for cities and towns is, in the first place, to kecp himself thoroughly acquainted with
the movement of disease and mortality among the population over which he is placed ;
secondly, to ascertain as far as practicable what are the causes, local, personal, and
climatie, which influence the prevailing amount of sickness and mortality, especially
when epidemics prevail, or threaten to do so; thirdly, to report on the whole subject to
the local nuthority charged with executive duties for protecting the public health, in

order that the local authority may take steps necessary for removing local causes of

disease, or for mitigating attacks of epidemics.

In fulfilling these duties the officer of health of any city, town, or district shouid
keep himself acquainted with the nature and amount of disease, especially of epidemic
or endemic disease prevailing among the civil population ; also of the mortality, with the
diseases from which it has arisen.

He shonld be prepared at all times to make such reports or representations on the
subject of prevailing diseases and mortality to the executive authorities under whom he
is acting as he may consider necessary to bring before them.

He should make a careful examination into the samitary state of the city, town, or
distriet for which he is acting, in regard to the following points :—

1. Water supply:—With reference to the amount and chemical constitution of the
water, especially to the amount of organic matter, animal and vegetable, which it con-
tains, together with his opinion as to the influence of the water supply on health :—
State of the tanks and other water sources, with special reference to the condition of
the water they contain, and to the cleanliness of the ground around them ; the risk of
filth being washed into the water ; the use of water from the same soarces for drinking,
washing, or bathing ; the manner of storing water for use among the population ; the
manner in which refuse water is disposed of; and into all other points regarding water
supply in which the health of the population is involved.

2. State of the drainage of the district, and of the bazaars, streets, compounds, villages,
houses, &c. ; whether the drains are built, or merely covered, or open, with the condition
in which they are kept ; whether they convey away or retain filth or water near the
houses ; the condition of any ravines or nullahs likely to affect the health of the popula-

* Recommmendation af the Reyal Commission as o Appointment of Cioil Offieers of Health,

*35. That trained medienl officers of health be appointed to act in peace as in war in connexion with these
[Fresidency Sanitary] Commirsions.” '
E
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tien ; the existence of broken ground, water-pits, cesspools, and their influence on health :
the state of the subsoil drainage, whether it is sufficient to keep the subsoil dry and
prevent malaria ; the extent of damp, wet, or marshy ground, and the extent of wet
cultivation ; the extent of tank surface, or of muddy ground on the banks of rivers or
crecks sufficiently near to affect the health of the peaple.

3. The condition of the surface drainage, paving, and cleansing in public streets.
bazaars, and other public places ; whether the streets are paved ; with the nature of the
paving, as to its material, its surface equality or inequality, its power of turning off or
absorbing moisture and impurities, and its adaptation for facilitating surface cleansing ;
similar purticulars as regards the state of the surface of private streets, passages, and
courts, mncluding compounds; the condition of open spaces of ground, ruinous buildings,
river and sea margins in the vicinity of the town, as regards their cleanliness, the growth
of underwood, prickly pear, or other rank vegetation, dung heaps, nuisances, obstructions
to ventilation.

4. The provision of latrines, urinals, Sc., for the population, arrangements as to their
cleansing, the condition in which they are kept, and their probable effect on public bealth.

5. The general state and cfficiency of the sanitary or eonservancy police.

6. The influence of the general structure and arrangement in streets, courts, &e., on
the external ventilation of the town, especially as regards the effect of ruinous or useless
walls and buildings which it might be desirable to remove, or of closed courts or alleys
requiring to be opened up.

7. The effect of the construction of houses on ventilation and on the health of their
inmates.

8. The existence of overcrowding in houses or on town areas, setting forth the propor-
tion of inhabitants in different distriets to a square mile.

9. The condition of stables and other places where animals are kept, of slaughter-
houses, skinuing ghauts, &c., offensive or unwholesome trades, such as tanners, eurriers,
cowhide stores, soap manufacturers, &c., and nuisances proeeeding from any such causes.

10. Much discase is engendered in India by unwholesome food; the officer of health
should therefore, as far as practicabIe, ascertain and report on the condition of articles of
food exposed for sale.

11. Unwholesome or poisonous drinks are frequently sold in Indian bazaars. This
subject should also be from time to time carefully reported on by the officer of health.

12. The officer of health should further examine into the state of burial-grounds,
burning ghauts, and generally into the manner of disposing of the dead, and nto the
effect of this on public health. He should also recommend to the loeal authority such
precautionary measurcs on the subject as he may deem necessary at all ordinary times,
but especially when epidemics prevail.

13. He should report at least once a week at ordinary times, and oftener during
epidemics. And he should prepare an annual report, entering minutely into the whole
subject for the preceding year.

(6.) Precantions against Epidemic Diseases.

It should be a special duty of the officer of health to keep a constant watch over the
Liealth of the population, particularly with regard to the occurrence of epidemic disease.
He should take means to ascertain this point ; also the nature and extent of the disease,
the localities where it has appeared, especially as regards the first cases ; the sanitar
condition of affected houses and distriets in regard to the points already L'['I.E]lﬂmlﬂi
viz., water-supply, drainage, state of the surface and subsoil, cleansing, nuisances, venti-
lation, proximity of rank vegetation, ruinous buildings, old walls, overcrowding of houses ;
uiso as regards any other circumstances connected with food, habits, &c., of the popula-
tion, which may have tended to predispose them to the disease.

In his reports to the executive authority the officer of health should enter with
sufficient fulness into these particulars, and should indicate any canses of disease which
in his opinion require to be removed by the executive authority.

Some general regulations appear to be required as to the sanitary measures to be adopted
when cpidemic diseases are imminent either among troops or among the civil population
of the station. These measures will of course receive the best attention from the
Presidency medical authoritics, But, in order to ensure unity of action, it might be
advisable to lay down some general enactments; and to give the authorities power to
issue special regulations and to see to their execution,
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The following points are suggested by the evidence and reports obtained by the Royal

Commission. T [ i A

a. Promptitude of action on the first suspicion of epidemic disease among the native
population. : [

b. Taking every necessary measure for protecting the public health in districts threat-
ened by the disease. ;

e. Spreading the population and removing part of them into the open air.

d. 'lPhinning the troops out of barracks, and the sick out of hospitals.

¢. Cleansing and removing nuisances.

J+ Lime-washing.

#. Examination of the water supply.

h. Providing dispensaries, medicines, medical relief, including inspection of the troops
for the discovery of diarrheea. when cholera or dysentery prevail.  And, as far as
possible, similar measures for the native population.

i. Devising measures for safely disposing of the dead.

During the prevalence of epidemices, the civil officer of health might be intrusted with
certain executive duties of a medical kind, such as keeping an oversight of the measures
of medical relief provided for the population, especially as regards the treatment of the
Premunitury symptoms of cholera and other epidemics, the removal of people from
mfected houses and districts; and secing to the satisfactory carrying out of temporary
measures of cleansing, lime-washing, &c., in the houses.

Secrioxn VI.—Recisrrarion or Dearus, &c.

The concluding recommendation ( No. 39) * of the Report of the Royal Commission
is, that a system of registering deaths and causes of death should be established in
the large cities of India, with a view to publication as in England. We have commu-
nicated with the Registrar-General of England on the subject, who has been kind enough
to forward to us copies of the forms in use in his office, the heads of which we append. He
has further suggested that for Calcutta at least a method of dealing with the mortality
statistics similar to that adopted in London should be introduced, viz., that a weekly
mortality table should be prepared and published, showing the deaths and diseases of the
preceding week. We beg to recommend that the Registrar-General's suggestion be
carried into effect, as one specially adapted, not only to Calecutta, but to Madras, Bombay,
and, indeed, to all the larger groups of population throughout India.

The ocemrrence of epidemic diseases among the native population always indicates
more or less of danger to troops in the vicimity; and it is h]gh]:,r desirable that the
earliest possible information as to the movement of epidemic diseases among the natives
should be available for the purpose of prevention, both among themn and among the

A weekl publication of the mortality statistics in London, and even a daily summary
during epidemic seasons, has been found of the greatest public service; and it is pre-
sumed this will be still more the case in India.

1. The method of obtaining the facts in London is as follows :—

London is divided into districts and sub-districts ; to each of the former is appointed
a superintending registrar, to each of the latter a registrar, who is supplied with a regster
book, divided into columns, as follows: —
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* Recommendation of the Royal Commission respecting the Registration of Deaths.

39, That a system of registering deaths and the canses of death be established in the large citics of India,
and be gradually extended zo as 10 determine the effecis of Joeal canszes on the mortality of the native as well
as of the European population, the results to be tabulated and published annually by the (Presidency Sanitary)
Commissions,” :
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In this book each death is registered from information supplied by some person present
at the death, who is required to produce a medical certificate on the following form :—
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Whaen the death is registered by the officer, he gives a burial certificate, which is
produced and placed in the hands of the clergyman by the undertaker at the cemetery,
thus authorizing the funeral. Without this certificate the burial cannot take place,
except in rare cases of urgency, when the elergyman himself is bound under a penalty
to give the registrar notice. The registrar's books are examined by the Superintending
Registrar, who keeps the books, when filled up, in safe custody for future wse. He is
bound to give certificates of deaths to any one who asks for them, and who pays the
stipulated fees.

The registrars in London supply copies of the entries of all deaths occurring in
the week (‘Ildillg on Saturday, m the form No. 1, which reaches the central office by
post on Monday morning, and in the course of that day the forms are analysed on the
abstract sheet form No. 2, according to the nomenclature and classification given on
form No. 3. The total deaths in form No. 2 are then classified on a precisely similar
form, except that the sums of each order and class of diseases are given instead of the
deaths from individual diseases, and both are published. A very important summary is
made on form No. 4 which is intended to show the number of deaths during the week
mn each registrar's sub-district in London from zymotic diseases. This summary if
adopted for Indian cities would enable the state of health of the native population to be
readily ascertained. A further summary of deaths in public institutions is made on form
No. 5, which is intended to show the total weekly mortality in each class of establish-
ments, and also in each separate workhounse, prison, hospital, &c. The abstracts of the
registrars’ returns are sent to the printer on Monday evening, with a meteoroiogical
table supplied by the Astronomer Royal, and a short commentary. This constitutes
the weekly return for London of the Registrar-General. It is sent to the newspapers on
Tuesday, and published for public information on Wednesday morning. After the facts
are abstracted from the registrars’ returns, these returns are sent to the officers of health
of the different London parishes on Wednesday, and as they contain not only the causes
of death but the residences of each fatal case, the officers of health are enabled to ascertain
the movement of disease and mortality in every part of their districts.

2. Besides the weekly return of London, the births and deaths for every registration
district in the kingdom are published once a quarter in the  Quarterly Tables,” and
also annually.

The registration of deaths is conducted on the same prineiples all over England.
But the facts are supplied to the Registrar-General in a somewhat different manner, as
follows :—

Every registrar in England and Wales is required to fill up the form No. 6 at the end
of each quarter, and to transmit it to the Registrar-General. In this form he enters the
total births and deaths for the guarter, with notes on the movement of births and deaths
and of the causes of mortality, in compliance with the requirements printed on the form.
At the Registrar-General's office the sums total of births and deaths contained in these
quarterly returns are entered on form No. 7. Copies of the same form answer for both
purposes, i. e, one copy of the form is used for abstracting the births, another for
abstracting the deaths. The facts so tabulated for the registration divisions, counties,
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and districts in England are published in the Registrar-General's quarterly report. This
report contains also the meteorology of the quarter, the state of the crons, the prices of

rovisions, together with any points of interest regarding the movement of the rate of
ll;irths. deaths, marriages, diseases, &c., contained in the notes appended to the registrar’s
return. '

Certified copies of the marriage registers are collected by the registrars and transmitted
to the central office in London once a quarter, but on account of unavoidable delay in
their collection the quarterly publication of marriages does not take place for three
months later than the publication of births and deaths.

3. Duplicate copies of all registers in England certified by the superintending registrars
are sent every quarter to the central office, at which indexes are made.

The Registrar-General's annual report is made up at the central office by abstracting
the facts, not from the registrars’ quarterly returns, but from the original certified copies
of their books, which have been sent as already mentioned by the registrars to the
Registrar-General. The quarterly and annual totals for the annual report are abstracted
from these books on f'urmq_"\'u. 7. The same form No. 7 is also used for abstracting the
births, and in doing so, legitimate, illegitimate, and multiple births are distinguished.
From the same sources, but by a separate examination, the causes of death, with the
sexes and ages for the whole year, are abstracted on form No, 8,

The marriages for the year are abstracted from the certified copies of the registrars’
books in the Registrar-General's office on form No. 9 for the annual report.

The annual report, besides the statistical tables, contains much useful information on
various subjects connected with the public health, oceasional papers and oceasional tables
illustrative of special points in vital statistics.

The weekly report is published within three days of the time when the data are
received ; the quarterly report within 30 days, and the annual report within 15 months
from the end of the year.

In every country in Europe, not excepting the’ remotest provinces of Russia, the
births, deaths, and marriages are now registered. And there appears to be no reason
why this should not ultimately be done in India, with such machinery as is suitable to
that country.

The circumstances of the population in Indian cities differ so materially from those
of the people of England, that it may not be practicable to introduce so complete
a system of collecting facts. It is necessary, of course, that the methods employed
should be fixed by the India Government. The results in the first instanee may be by
no means satisfactory, but we should consider it of great importance, nevertheless, that
they should be obtained to the utmost [Jrncl;imhle extent, and in the best practicable
way, in the expectation that in time this important branch of the public service will

ome sufficient for all necessary purposes.

RICHARD AIREY, Quarter-Master General
and President.

DOTGLAS GALTON, Assistant Under Secre-
tary of State for War.

JOHN SUTHERLAND.

T. G. LOGAN, Inspector-General of Hospitals,

EDWARD BELFIELD, Deputy Divector of
Works, War Office.

PROBY T.CAUTLEY, Member of the Couneil
of India.

J. BANALD MARTIN,

ROBERT RAWLINSON, Loeal Government
At Uffice,
J. J. FrepERICK, Secrefary,
Barrack and Hospital Improvement Commission,
War Office, 15th July 1364,
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Fenuales - = should be taken ngainst coanting the same person twice ; | Females - -
——| and when the form below i Alicd op, the wole and the e
Toal - - Semales should be counted separafely, and care taken that Total - B
the respective numbers and total correspond with the mumbers
of heaths stated ot the top of the Rotarn.
In up the I“athuIm of the Deaths in the Ferm below, the 5—1Ir sible, to siate i houn 1 or oiber
Pt p‘|.1- e uicsbed, — = e fiisife memsry nﬁlm CRELIR :‘:‘.ﬁ:ﬁﬁ:‘ “ander 1
1 ug;mmiﬁl Qs n'll.m:. T ike mgmelsee of Deaths vxeceds 25, rear™ should o avoided.
LT L] ML O EEE NS 1LY r g o
2 —When s Deatl has |'r|'1t"'.'||1ﬂilrllll'\l|1h| thi Comoner, towrite * Inguest™ ""_“':m mi:;:n:mé “‘"krui!ii!'t“ﬂ":_ mh:“lknﬂ'tdm hwmt"
""}"‘u&; "“"""" ‘1. "I".'.t n '“{"‘hi'{ el i ""‘"llﬂ:'rL‘ rihes ol Aleber; s new ey ol 3 it by A gl bl iy hwd died,
afl death “ Cordified” op " No Medioal Attepdan al Y 7 T ;
Certiid, " pecoeding aw el o staied in i i fook, Lo ot et vl o ot B et e A e
& ":' m"‘ podt mort." whin . exmingtin lis been wade alter aseetainsd, Deaths in Poble Insvitutioes, as well as ol others,

la—T-n nﬂ from the Medies] Cortificates the et fone of 18liars and shotild e Fegiabenel withi es Little detay ap paszible
Ive nervival monlificstbons of disease, with due regned folle  7.=To make =with Lrevky r|.1|: observatisns roganding  El-olmandng,

dtuululmi of ench clumse, Per it mluﬂlmﬂ!up i That the elosenpss, or nn'.ﬂmv u,: of hnbilations or stresls destitulion,
Certifiente is copicd soimpropesly as te leave it doubeDal whetler imdustri d@w rreeular habits, or to state any aseful facts
Bl terma demeding durtion skouhl be mofersed @0 the whale ol w brich 4 ear |ﬂ\mllﬁrlufﬂﬂﬂlh‘ll

:|t||r.l.1. oy o n evrlain siage ol i,

PARTICULARS OF THE DEATHS REGISTERED IN THE WEEK.

i

| | [
o B WHEY INED A¥D Wunlr.l ! | Deoveariox on Pnoressios. | o0 oo a0 0 o
o ol e i Dl isli W i
Entry in (Stret and No, of Housr.) I M. or I A, ':hu.:le: I|:1'I :E:Jaﬂle-n lﬂéﬂ'm {Hee nhave Ined { Fee Tns tiom aboye
Hegrern, {5tnte also Homes of |1 ! will i Eost ﬁrs,“ b deserited ng | 4% Abore Indrsc- mstruction
theoe wlen die in Dnasitngises. | Buns, Daigrhiers, Wives, Widows | Tons, Nes. 2,3,4.) He. 7.}
|

B imsbrssioom alsve No, 6. | af Takérs, Tadlors, alo) |

Forym No, 2,
DEATHS IN LOXDON FROM ALL CAUSES AT TWELYE PERIODS OF LIFE.

Registered in the Week cnding Saturday, loG
Under 20 Years 20 | 40 | &0
} an Tatal
Class.|  Cavses oF Deamin - m - u::ﬂ“ u::Er ninnldn i i
| ﬂ:.J=.|: taimu a0 | 60 | mo |upwards)Ages
T, || Cieder 1. | i |
l. small-pox =4 | Small-pox - ]
| |
7, Measles - - I E i i a7 2
|
: 3. Searlatinn - 1 Scarlating -
|
V4 Quinsy - - J Quinsy -

B, e - - | { | &c., &e.
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Forym No, 3.

NOMENCLATURE AND CLASSIFICATION OF CAUSES OF DEATH USED
IN FILLING UPF FORM 2

Lass L | Oreee 1. Class 4 Insamity. Class Duore VIIT.
c 1 Small-pox. I11. 3 Llln_m':. I 1 I'hlegzmon.
I G Epilepsy. 2 Dleer.
2 Meazles. < Convalsi ¥ Shkin fhiseasze, o,
3 Scarlatina. T A
4 Ouins 8 Brain Disease, §e. IV. Onoer L
H Cmup::r. QOupen 11, | 1 Prematare Birth,
: P 2 Cyanasis.
6 Whuupil'lﬁ Cnngh. : é i‘;‘:‘;:*:gl';tlﬁ '. 3 ﬁi.iua I!-iiirllﬂn ]
7 Typhus (and Infantile | 8 Heart Discase, §c. ': fi!if;';.'i::'_ﬂ““'mh"-"-
I'_re,feﬂ‘ Orper T11. i 0 b 1
SRR 1 Laryngitis. f R
4 Metrin. % Pronchitis |1 Parsmenis.
10 Carbuncle. i i [ 2 Childbirth(sceMetria. )
3 Pleurizsy.
l; Lﬂﬂ;ﬁ:’::} 4 Ppeumonin. ! i lll.:l:“.:“:“ 11
¥ : 5 Asthma, I e
13 Diarrhoza. 6 Lung Diseases, §e. | Oeer 1V,
14 Choleia. Onper IV. | 1 Atrophy and Debility.
15 Aguae. 1 Gastritis. | Onper .
16 RemitteniFever. 2 Enmteritis. V. | { ACCIDENT.)
17 Rhcomatism 3 PEI‘IIanhS!.. 1 Fracturez and Con-
Other zymotie discases. 4 Ascites, cpe g
0 I & UlL?L*rutiml of Intes- | 2 Wounds.
|-“.]EE g Lo 3 Burns and Sealds,
1 i‘?‘plnllﬂ. 3 G Hernin. | 4 Poison
2 Hydrophobia. 7 Heus. o5 Dl'l:r\'l.'rl-llll""
8 Intnzsusception. : RS
1 HP“:,’:;" g 9 Strictre  of  Intes- ? ?JI:ES::I‘IE:P
ivakion. f ey . i,
2 Want of Breast Milk, 10 piq:::i:l | Ompex TI1.®
. 3 N
4 Purpura and %:.:H 11 Stomach Disease, &e. ' (nowicine. )
4 Aleoholism ( Del. Tre- 12 Pancreas Dhisease, Fo. ! 1| Murder and Man-
| mens, e, 13 Hepatitis. [ slauglhiter,
Oppee TV, 14 Jaundice. = IV
1 Thrush. 15 Liver Disease, &c. Denes IV
2 Worms, &e. 16 Spleen Lhisease, &e. - [h“wwé] b
: unshaot.
1I. Orper L I Ornrr V. 1 W :’”"‘If‘{ Cat. Etab
1 Gout. I Nephritis, 4 Poizon.
2 Dropsy. 2 lachuria, 3 Inowning.
3 Cancer. # Nephria, 4 Hanging.
4 Noma. 4 Diabetes, 5 Oitherwise.
5 Mortifieation. 5 Stone, .
Order 1L 6 Cystitis, RO Vs
1 Scroful 7 Stricture of Urethra. { EXECUTION. )
2 T:u::l.rumatericr:. | 8 Kidney Dizease, o I Hanging.
3 Phihisis. Orper Y1, Oilser Violent Deaths (not
4 Hydrocephalus. 1 Ovarian Dropsy. classed.)
1 Oroer T, 2 Uterws Dhisense, Sr. Sudden Deaths (canse un-
1 Cephalitis. _ Orner VI ascertained.
| 2 Apoploxy. I Arthritis, Cauze not specified or ill-
| & Paralysis. 2 Joind flisease, fe. defined.

* DOrder 11 not applicable to Civil Popalation,

Form No. &
DEATHS FROM EZYMOTIC DISEASES.

LONDON —Deatn: from SaMaLi-rox, Mreasies, Scarvatisa, IDheamasria, Waoorse-Coven, Tyruos,
Dianen@a, and CoorEra, Registered in each Recistear's Svs-Distrier during the Week ending
Saturday S LG 146

Annusl Seriee

EYMOTIC DISEASES.

Regiarar's Sub-Disiricts. [ Here any other prevoding

Epidemica are inseried, Tatal.

(ouch as Ihweembery, fe.)]
| | 1 .|
E AHE
| ! Au g
| o 8 |

Small-pox. I_

Whoaping
e,

iarrhan

]J;lnhﬂlr]in,
[

Searlating. I

| Megsles,

|
i Typhns.
| Cholera,
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Foru No. i,
Superintendent Registror's Distrietef =~ x
Registrar's Sub-Distriet of 245y 4 Lts B A,
A Return of the Total Numbers of Births and Deaths rogisteved in the Sub- District dering the
Quarter ending tha day of _ Ieg .
Nombers Regiztered Instevcrions 1o Recistean vor Finoixe uve s Reroes.
during the
ending os above, Write on the Uank line at top the District of your Superintendent
: Eegistrar ; and on the lae amder & gonr owen Sub-District,
Births, Dieaths.
I In counting your Births and Deaths, a eazse of donble-entry muse b
| reckoned not as two but az ere ; and when a Birth or & Death has hoen
Males - | enumerated in any Quarterly Return, it muose wof, though re-registered,
[ be included in subsequent returns,
Females - |
| To ensure accuracy you ave recommended to count the wafes amd the
Semeles soparately ; and to compare the sum of the two nombers with the
‘Tatul - total also separately counted.

The shove iz a true return.
{ Signed) i, Hlegistra,
N.B.—If the Deaths vegistered during the Quarter have been above or below the average, state whetler, in
your opinion, the fact is wholly or partially aceounted for by senitery arrangements, by increase ov decrease
of p pedadion, the weather, Small-pox, Measles, Scoarlating, Wheeping-cough, Feeer (including Typline,
oid, Relapsing, Infuntile Fever), Cholera, Diarrhoa (including Bowel Compluint), Dysentery, Bronchitis,
or other dizease.  Alse with regand to increaze or Jecrease of Birtha, you may mention any circomstance to
which it may be attributed. By * average ™ must be understood wod the average numbers in ofber guarfers
of the year, {mi the average of corvespomding guariers in fanr or five precions years.,

The Registrar General trusts that you will %07 Fall To ¥orice, in conformity with thig insiruction, any
epidemical discases which have cauzed a large number of deaths ; and where it would not be attended with
too much tronhle, he requests you will siate alzo TAE Nuvveer or Deatns from any of the disease: abiove
apecified.

Fora Nao. T

o e i . I — .
! Mmles, Females. Mules and Females.
| e e == =
ENGLAND: | Regisiered in dthe | Rogisiered in the | Ttesistered in the |
i ([ Quarter ending | Qanrier ending uarter ending |
Thvigtons axp Couxries. _E | ___'E | the last day of | the last day of the last day of |
(O Districts, similar form, or 2 : 2 | | i g T
Sub-Distriets, similar form.) e | £l , | 2 | 8 | [EB(5
— — £ = » . - - | = = = .
e e e R T
1851, !lsﬁl.l,r’:.:_,'i.j: .:|55“,:E!£ .§1£|£ S {22121
|| o |
rmﬁ;mm} - = 7,025, B0 | | 1 | | |
| | | | | '| | I |
Duvisrons. | | | | | i [
b | Losdon - - - | 2302236 | : [ ] A .
2 | Sonth-Basin - - | 1828410 | [ 1k '
3 | Somh-Midland - - | n2se030 | | | | ! (5| :
i | | | I |
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APPENDIX.

No. L
Sewack Works for removing Sorins only.

The following construction of tauks for this purpose has
been found to answer in Englamd.

The depositing tanks are simple amd inexpensive.  They
vonsigt of trenches, excavoted in fhe subsoil, esch iwo
hundred feet in length, eigltesn inches wide at the bottom,
four feel six inches deep, anid with slopes of one to one.
The trenches are levol, the bottom being about 12 inches
below the outfall sewer; and are arranged in pairs, the
distance hetween eachi pair being twelve feet.  Manholes
are built at each end of the trenches, having aliwiees for the

of diverting the sewage as required, and to allow
of any number of trenches being usedl.  Moveable strumers
of wiskerwork are placed in the trenches for intercepting
floceulent and solid matter.  Filtering by mechanical
means i= oot abmed af, but straining  anil sulsudence,
The sectionnl area of the trenches is greater than the
sectional ares of the sewer in the propertion of ten to vne

No.

n“u‘l:\'ing the velovity of the sewage to diminish in this pro-
portion.  The hurndle strminers can be removed from trench
to trench, and by one of the most cheop and simple e
rangements, any one trench or any combination of trenches,
can be used at the sane time, or the sewage can be passed
direct to fhe outlet without entering any trench,

T'he trenches are eleansed periodicolly, and the solid matter
removed. The cost of wmoval is abont sevenpence per
cubic yard. The sludge is landed on the sides of the trenches
where it can drain and dry rendy for removal.  Disinfectants
can e applied, when rt'quin:'rlt hath to the Auid and the
slutdge after it is emptied from the trenches.

A toolshed, tank, well, and pump should be provided
for ||¢t|:|uri||.g lime-water, to he lp[l!pﬁl 1o the BRI when
ﬂ'.'r‘lliml,

IT,

Inerover Primorrcks of Coxstrvction for Waree Storacy REsenrvoms for Excernisn Usk,

A natural valley ma{uhe made into an impounding reser-
voir by forming an cmbankoment.

The paddle trench for an embankment should be carried
down to sound ground.

There should be an outlet culvert laid in the solid ground
on one side of the embankment : never in the made geound
of the embankment,

There must bea byeswash or overflow sufficdent to re-
maove safely Hood-waters or storms of rain ; provision heing
made for the heaviest storm to be uulir.'ipulfh.

ir and embsnkment making will require special
wolessional information.  The work will depend on e
orms and extent of the valley, the natare of the subsaoil, the
dimensions of the proposed embonkment, especially its
vertical height, and the character of the material out of
which the embankment is Lo be formeil.

According to English experience, embanlkments of earth-
work should have an inner slope of three to one, and an

ouler slope of two to one, with a Ehickness of top bank in
An

mﬁm to the vertical height of the embankment.

T ment 40 feet high at its deepest part should have a
top hunk, width of not less than 10 feet, and shonld Be
finished not less than six feet vertical above the proposed

Nuo.

top water level in the reservoir.  Sueh embankment will he
210 feot ot its widest portion of the base, The il
trench in such an embankment should be 10 feet in width
ut the pround surface line in the deepest part, and diminish
one inch per foot vertical on ench side, 20 a5 to finish three
feet wide ot the top water line.  Fine assorted material free
from stones should be placed on both sides of the puddle
at least six feet wide,

Puddle is made out of clay ; the clay is chopped small,
all stones are remeoved from it water 1= then theown over
it and the whole is worked and incorporated into a plpy
P f!'.l:.ltlrlr' of forming o wall of 1;'|:|:|' perfectly u'4|1mt'|gi]|':,
in the embankenent.

The inner slope of an embankment should be eoversd
with a layer of stones not less than nine inches in thickness,
broken so that the largest stone wonld pass through a ring
Tour inches in diameter.

The outer surface of an enbankment may be soaled,

Plan XXYIL shows the detnils of such a work, with an
improved method of outlet.

Irees must not be allowed to grow opon an embank-
menk or near to o,

111,

Data for the CossrrucTiox of Taxgz and Pirkz in Use in ExcLaxm.

1. Water may he considercd, ronghly, to have pressure
equal to & Ib. on each squace inch of surface for cach foot
in vertical depth; o tank 10 feet in depth of water mus=t
therafors ort aver the whole area of the lmatlmn a
pressure oqual to 5 1hs. on the square inch.  The sides and
ends of such tank will have to support o pressure equal to
half the vertical depth, or 2% lbs, on each square inch over
the entire arca. A tonk, 20 feet square and LD feet deeps,
must support waght as unider on the bottom and side
plates - =% = A x 144 = 57 000 % b= 2EB00 [bs,
or 1284 tons nearly.  The sides must bearan equal weight ;
avea of sides, 20 x 4 =20 x 10 = 2 = 144 = 115,200
»x 2% lbs. or 1284 tons nearly. Or the pressurc on the
enfire tank, bottom and stdes, when full of water to a depth
of 10 feet, will be equal to 257 tons nearly. The entire

ipht of the whole valume of water will only be about
llii toms.

2. To caleulute the weight of matenals (iron work,) the
fallowing rules may he used, which will be near enongh for
a rough estimate.

Iron, square foot, and inch thick, s, weight 40 lhs,

Then for ron—

12 % 12 inches = 1 v, square amd 4 in. thick = 25 lhs,
& e = meh o =40 .
Leml may be calenlated as weighing GO Ihs. for ench
square fool and inch thick.
Then for lead—
12 % 12 inches = 1 ft. square and Lo in. thick = 5 1bs,
Ll EP an 1 1 = F:’I ”m
ia i s i“ﬂh T i
Good wrought iron for tic-rods may be estimated to

earry sufely six tons for esch square ineh of eness sectional
sres, This is about one quarter of the breaking strain.

3. A few short practical rules may be of use to enable the
capacity of pipes and wells to be ascertained, asalso roughly
the pressure cansed by vertical depth, or head.

Pipes have capueity in proportion to the squares of their
rliameters :—

A pipe 2 inches dinmeter

(] L (0 "

Por D=
dxd= 10

a AP o 4xd4=1i
and 20 om. It will be seen that a pipe of four inches
dismeter is equal to four pipes of twe inches diameter.

The sectional area of & pipe whose diameter js one is
TEM. Sguare the diameter in inches, and multiply the
E;ﬂﬂ.l.lt‘t by 7854, and the true sectional aren in inches will

obtained.

To find the velume of water any pipe of well will contain
in each theee feet in length, square the diameter in inches,
and point off the right hand fgure asa decimal 3 the pro-
duet will bie gallons and decimals of a gallen in encl three
fiect of length, as under ;:—

2x 2= 4 this willbe - [F4 gullons in 3 feet,

I §= 1i & e by 5
12312 = 144 ~ - 44 =
2020 = 400 5 R 1 | I &

that 15, 40 gallons in each yord of kength of & pipe 20 mches
in diameter,

A well is six feet or 72 inches dinmeter, 72x 72 = 5194
inches, or 5184 gallons in each three feet of depth.

This eule i3 not absolutely aceurate, but is within sone
two per cent, of the truth, amd is handy for roagh and
ready purposes,

A gallon of water weighs 10 1ha., and, as previonsly stated
for rough purposes it may be said that half the head in feet
will be the pressurc in lbs. per inch of surface.

F 2
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A pipe 20 inches dismeter aml rising 180 feet, or 60 vards,

vertical, will contain M0 x30 = 4K, or 40 gollons m each
vanl or 400 Ibs, weight n each yard., Then 400 Ths, » GO
varids, the whole head, =24,000 1hs,
" A pipe 30 inches divmeter ond 60 yands in length,
will contain 2400 gallons of water, which water will be
24,0000 Ths, in weight, and if placed vertical the lowest end
of such pipe must resist o pressure half 150 feet vertical, or
IHE ba, on the square inch of surfuee over the whole area of
the pips acted upon at this head.

Sanitary Duties of Medical Oficers.

A pipe having 16 feet of fall will deliver water equnl ta
4, ag undér ;—

16 feet of fall = 4 gallons, say, per second,

% i az = 5 ry ar awr
305 o =n e ix =
4% = =

m 13 rr = EL an » y

So that it will be seen that o fall of 64 fort will be requined

Water obtains velosity t'hmug‘l; pipes in proportion to g, give double the foll of 16 feet. 3
the square root of the head less friction. -
Ko. IV. :
Raxitany Donims of Memicarn Oericers of Brimisn Recmeste.  (Extrmeted from the New Medicol
Megulations, Oetoler Tth, 18380
Nome (Tawses have been omified oz inuz'lpn'l'crﬁ:fr fo Lwddia, awd the swords in Balics kave been inserded to 4
sfore the naener d awlkich the duties soay be best diseharged 6 that eontey.
SECTION 1L M. That the dict tabiles are in eecorderce with fhe quilo- et tables. 1
Deries of Ixsrncrons-Gexerarl and Depery vized seale in Taddin and propeely husy wp in the wards, J8
InsercToRs-HEXERA L. Ezﬁ'ﬁu: the medical’ sttendnnce snd norsing of the sick Eﬁ;ﬂ-
o 1. The Ingpeetor-Geaeral and Depuly Tuspector-(ieneral a",, s . : ;
:}:'n'sm?!u:-ﬁ- of the I!'rl'Ir'.'r;‘Ierp# af the severn! Presidencics akoll make an 26, llit H!m:;.lﬂ“rnﬁg;;:; Thl:hl:r]:rhm h“ﬁh?“.ti?ﬁ m&m \.
ommieal iuspection of all the stations ocewpied by British :;:ﬁ?ﬁ: ?.?.T";n 20 . it G:'m_ TR ]m:;. :
fmrr'r: m."rm'ffl iy do fﬁ!’fﬂﬂl:r':‘rr‘*!?‘ r:r;t:l':':‘t?lp:: sy a \l':'nlwt.lwr erysipelas, hospital gongrone, fever, dyien- fos ksl
o s o 2. The inspeeting medical officer is required to see that = choleen, or any other epidemic disease, has shown cwidemios,
carryime aul gl rgﬁulul.imi:g for Elt‘ﬂ‘bl!fﬁnﬁ' the health of 1'I'IHJ|JE- n I.HH‘:B(‘]'[B_. 'Itlé-]lll" the hoepital fmon ‘H:j:.'sirl""h: atbend £ s e
of Heogalis o piuoms, stations, or camps; for securing the sanitary UL A B okt L
Laniis, H e P haostital ¥ ifox the: Carelil tee i ol el wounids keal casily and cases of disease recover readily ; he
;?::'I_:E::;:m ll.!-:t:i.:l;“::‘{‘ :IT.II?' El .rr._‘;:.:]- et ALy L should cqll']r_'u'l.'r:lilnl.'_ i i l'!'.’.ll’.'e_tﬂ itg canm_ag any Elﬁﬂ!mh! 1I|i|:-
. Lo He is to examine the medical, sanitary, and statistical eaze that rn;;r {::u:cl. :Ind 1|.:| 1’."I:|I'|:1|.1.}11tl-1.?r.| mthrf-!'u: medical
Reconds.  teeords, to see whether they have been propeely kept, 0““"*.1;. mt'n;:?bihwd;szs;ti upon the mems of preventing
= : - : o or mitigatin .
Towntain & e e e ainccinlle from ooy 25 He should satisfy himself as to the state of the sur. Sta ofur:
'ﬂ“LI.'f foaies  of the rymotic class, such as n:lml.e:ra, fever, dysentery, gery, the quality and supply of qumnu "“"i. meilical .
Ei-.-‘:-::tﬁc;nd e ST e . mn;?nlri-s, and the means of preparing and dispensing :
I.'hl"]; 5, He iz to in wire into the enuses of such diseages, and ml:l: L * gt > . e sarchoal a0
A Wi intn the steps 1.ﬂl:|i'u:h may have heen faken for their prevens _:!:' As tf“ “Iil-' ct_;:fﬂml;smlﬂ suffieiency of the surgical anm:
S tion or mitigation. "E;:ilrm:“h Tﬂ “t];lc nﬁac hespital stores Fhowhial i
Wondvie 6. He is to advise uith the modical officcr on any 5 YTV St oF repaie of the hoapiia] Begmbor
fEa el mengoea s (oo Ein, niilimefipn. s prevenbiimalt fosag st 4%, He should see t'hl.ll-l the wm'nlt']sm:n;:- pnel Iunstic ospitl. t
et bhe same, ¥ e required : and 1"' i '"wm”"“"“r_] 10 -E”m,‘ inwnbing, . .ds are kept clean ond properly ventilated and the Fm‘:‘ﬁ‘ :
" any additional précantions that he may consider requisite, attendance and fiets good. muut f
s 7 et ctily ensl s o e iy contiionof - * S35 S apvmting s, dendroms, Syt
ditionof r?mmm; :um’f uim:urs-n'l.;:' o J d K amil post-mortem rooms, tosce that they ane suitably pro- ™o, i
o H As tnit!mir leanliness within and without ; their vider “1“.' 1“1']"1"' and oihes n.l:'r"'#“c“’ and are d“'." i
anliness, 1-|aa-i.'|]a.tiun warming, and lighting. well supplicd with water. well ventilated, and warmed, if I
H“""”“' 0, He is to aseertain whether the number of men se- “'?b&g”'l s inquire as to the arrangements for the Tusialof 1
ﬂ.‘ﬁ;':‘.'f” m:r:;';ﬁlcﬁﬁ’{m“ﬁ;i.ﬂz guard room cxceeds the burial of the dead, and whether they are sufficient to pre- the dead.
Thealiace, 10, He is to satisfy I 1;:: the liru'm::ff. latrines, ;:'IT;“;:! “l;{ to health, ond whether they are properdy
urinals, ashpils, &, are in o good sanitury condition, am s . ’ b i =
Raticmnang 11: That the rations are good ; that the kitchen utensils LG "'f?ﬁbiﬁﬁziﬂméﬁhﬁ.’ﬁﬁTfm mr ihwhi fispeclican:
i fficient and in gomi order ; and that the cooking is L ey i L)  JEAY DPPRAT o cem .
cokiing. ::ffﬁﬂfnﬂ_v EAnL i requisite, on an_l&rna.t:ler mt:lll.-llillzd:t 11111In'I1I1nc :InEIIIiImEtI.WE. marding
: : - : : i i eilical officer of i- licer
Lavaleries, 12, That the ]m':l.mntsﬁmrll"l ]?I“L“"‘ '“'-".E“lm'*";"“ f?lr “'"'i ::.cgt.ufmm:n::::]::ﬁ]!ﬂ:nfm;? :s hiT inaprction Eiﬂ mm;ﬂﬁl E‘;‘w
Tt las, e, mumlbe:- af min. ml.%{h%ﬂ “II' -ﬂ:t. !:n:m sufficiently used, and "o 0 veport in detail to the Director-Generl, stating
‘nﬂ_ﬂn;-:nl'm O o maatie eaersisesate 80 conducted  TlIF all defects in the medical, ssnitary, snd statistical _
Oymusstics 13 That ““’“f”fnlﬂllﬂﬂz}';'!’ kit “"’d ::" e ﬂt depurtments of the seevice, the recommendations he has
and ganses, ?r:.j:lﬂrrmmll.lu# to the e 1 IRBGOPE an PrEvEn madle, with ‘ththrt-su“ al the m: 'I'-'i!ho'-'lﬂ}'i'ﬂ-'llj;'ﬁt-slil:lrrs for
7 ; : improvement that may oeeur to him. O forcign serviee o
Water, 14, That the Tnﬂ-r supply I!lllr.['I]':'H: :.!nd aignnl:’l:nt,]:::t similar report. should be sent by {he inspecting medisl
‘r"l;]i':' ;';Fl;’l;ls‘“‘ﬁ;ﬂ‘;“;: 'i::: t'l'n::'u s el officer to the general commanding the forces, as well as to
Yool e 15. He'in to examine into any sources of tocsl matariin  the Director-Goneral.
PR the vieinity of the garrison, station, baresck, camp, or Bpemiox VIL
hospital. with the view to recommending suitable pre- HEaiis
cantionary measures in tn thom. . |
Samilaiy 1. He is to satisfy himsell that the deoinage, 1.'E:|||!i- T, ‘u'l.'lwm‘r_r ngmu_-ul hospital is qru'anizm'l‘fbr Britizh Sanitery !
sbate of liee Yation, clemnlineas, water ﬂ.l[lil].\ﬂ wittereloaets, 'Lu.'tnm,:ﬁ, In::u?ls, all ﬁnl‘ul:r‘f duties connected with the Ilﬂ.ﬁl'ih.] shall dulies,
pltalx. urinale, and sinks of every hospital ore in good condition,  be performed by a medical officer appointed by the prircipal
3 a M MFC | F HIC prencips
and that the means of warming and lghting every hospiial Teal aficer, Briﬁ.fhrmps.ta discharge the sanitary dties
are sufficient. of such hospital, a2 detailed in these regulations.  In negi.
Antopmper 17, He is to nseerfain whether the number af sigk in mental hespitals the surgeon or medicsl officer in chnnge g.
numbes ol gaely hospital word exeeeds the number preseribed by  shall perform all the sanitary duties conmected with his g
ik, regulation. . g own regimental hospatal, ] »
E:‘;'ﬁ":n, 1%, He shonld satisfy himaclf that the excreta of the 2, The minimam spoee to be alfoced for ench bed fn any Cobicspoon,
woﬂiﬂhm siek are promptly removed from the wards. permenenl kospifel shoald be 15000 cunbie feel aped 100 foet
moved- 19, That the sick have suitable means of cleanliness, and — spegficial area, owd o mesimen of 2000 cubic food woth 150
Tal B¥0 that the baths and lavatories connected with the hospital — fe 140 superficial oeen accarding to site end bl chimate.
%ﬂ;p: " ara sufficient and in gooil condition, 4. Before any building is taken possession of for o tem- 1
Vinlnlty of 20, 'That the vicinity of the hospital 18 in o good sanitary  poracy  hospital, the sanitary officer, principal  medical W@hﬁ
Tuse Ll condition. officer, or regmental medical officer, a8 the cose may be, ﬁrm

@], Alsg, as to the clennliness and sufficiency of the
hedding, linen, ward fuenitune, and viensls.
Kitelven nrs fi.nistn the sufficiency of the kitchen srmngements and
rangemenis. piensils. : 3 g
%r;:d @3, As to the quality, vanety, und cooking ofthe dieis.

Cleanliness,

shall, :rﬁmﬁr with such combatant officer as may be
appointed for the purpose. make a careful sani inspee-
1inll1 of the Imil—c!i]:u{ and its vicimity, and a].;?ﬂm the
condition of the building ss regards externm] snd internsl
cleansing, drainage, water supply, ventilation, lime-wushing,
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wnd gonersl clesndiness, the number of beds the building ia
capable of containing, the number and size of windows,
doors. and fire-places, the amount of light, the =tate of
Intrines, privies or waterclosets, as well as all other maticrs
likely to affect the health of the hospital or the purity of
the air in the wards, The sunitary or medical officer shall
pepart on the sume, with his recommendations for remov-
ing deferts, to the commanding officer, who, in terms of
special authority given him for such wn:::aes, will forth-
with divest such meeammendations to be earried out, unless
e see reason fo differ from them, in which case he will
state in writing his ressons and teansmit them, with the
recommenidations of the sanitary or medion] officer, imme=
diately to the superior anthority. The sanitary or medical
officer, as the case may be, shall at the same time transmit
a copy of every such report to the principal medical officer,
stating also the steps taken to carry out his recommend-
ations, and the principal medical officer shall transmit
forthwith every such report to the Director-General, with
any remarks he may hove to make on the sume.

5, It shall be the duty of the sanitary or medical officer,
a8 the case may be, to attend 1o the daily sanitary condition
of the ital under his chonge.  He sholl vequire that the
vivinity of the hospital be preserved in o good sanitary
state, that the surface be propery drained and swept daily,
that there be no nuiam:cts:ﬂmtlhc- water supply be good
and sbundant, that the water-closets or latrvines be in an
efficient atabe, that the drinage be not ahstraeted, thae the
ventilation of the wards be ot all times efficient by doy
amd night, that the hospital be kept in & proper state of
ropair, that the walls he ?milu.entl'r limeawashed and cleansed
by seraping if necessary, thot the floazing, staircases, &o.,
e kept clean, and that the flooring of the wards he never
;adu:l except by the special divection of the medicnl

eer. ¥

fi. In all hospitals wards shonld be set apart for conva-

- lescents, when practicable.

SecTiox XX,
BAXITARY REQULATIONH,

1. The medical départment of the army and its officers
ore charged not only with the medical care of the sick, bot
with the duty of vecommending to ecommanding officers
verbally or in writing, whatever precantionsry measures
as to barracks, cncampments, garrizons, stations, hospitals,
teansports, diet, dress, drills, snd duties, moy, in the opinion
of the depastment and its officems, conduer to the preser-
vition of the henlth of the troops, and to the mitigation or
prevention of disease in the srmy. Bot in the cvent of
any verlal representation not being complied with, the
medieal officer shall make o r&wsmlntinn m writing on
the subject to his commanding officer,

14. A medical inspection of the men will be mede weekly
for the detection of ikch, cutenecus complaings, ocalor
diszease, nlcers, and any ailments indieated by the coun-
temance or skin, as fever, marasmus, small-pex, &e.. and
the medionl ggficer will mmedistely adopt such precautionary
TERSNTES 85 maY appear to him to be requisite.  Men with
iteh are, if possible, bo be placed in o sepaente room, or in o
tent, when the scason will permit.

4. He is required to report yearly whether every man,
woman, and child belonging to the regiment bears un-
equivoral marks of cither small, or eow-pox ; and is to keep
a register of the names apprzaranees, on the days of
examination, of all patienta vaccinated. In all stadions
where fresh virns can be procured, every doultful case, not
only of soldiers, but of their wives and children, should
umid re-vacoination.  Any cases of small-pox are to be
immedintely reportel to the priscipal medicel affeesr, Britizh
[} . in & special report specifying the the name sand age
of esch individual. and whether bearing satisfactory marks
of vaecination, and by whom vaccinated.

If the patient be a soldier, and no. marks of voccination
exizt, such fact should be mentioned in the said repore, with
a siatement showing the date of his joming the corps, by
what medical officer exsmined on enlistment, and with &
m of any notc or memorandum transmitted” b that
ofticer to the regimenta]l surpeon, Whenever the medical
officer haz reason to believe that re-vaccination s necessary,
he should proeeed o se-vaccinate those who may require it.

&, The surgean or medical offieer in charge slall, at least
ones & week, inspect the lavatories and baths ofall bprracks,
quarbers, noid hospitals, tosee that they are in an cfficient
stnde.

B When, in compdinpoe witl: Recommemdalion 389 of the 'R.epmt-m'tla
Rayal Unanmission, *' that e mumber of general bospitale in Indis e
inoresaed by the organiagtion of such hoespitnls ander the Now Melioml
Nogubations, at the larees) ]:IHHJ’!N_ e " Gieneral hespdinls
W Deteranrs bave been edtablished, it will be #m:'rrFT oo g
either a special sanliary officer or the principal medical officer to per-
dutive,  Eiglier oficer will i this case roport fe fhe

Aani
3nmw-. who, by the Regulalions, bss specisl avthenity to remody
all defeets romplined of,
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6. He shall satisfy himself that
the men is propedy sttended po.

7. He shall visit periodically all grownds or pluces set
apart for games or amusements for the troops, and shall
give hl: l:l[;l\"ll;‘e on sich lrlrttrcua.ha::i! ulss on the kind and
amount of grmnastic exercises best suited o improve the
health of the men. prosn

8. He shall, from time to time, examine the amount and
quality of the ration supplicd to the troops, and ulso the
quadity of artieles of food and drink sold o the canteens,
and the ventilation of the conteens themselves. He shall
examine Th.c cooking, and ascertain whether it be sufficientls
varied ; filkewsse the quality and smount of deinking vater,
and he must ascortain whether wells and other sources of
wenber are protected from soakage from latrines, cesspoals,
dening, and other sourees of hnpurts,

1o The m"IlIiITII.I.'III Space to H'.“ﬂ'l.l."ﬂl Tor meeny '“| eer-
imanent barescks is from 1000 fo 1500 cnbic foef and from
Bl fa 100 suprefieial feot, ;

_ 11, Befor: any builidings are sclectod for the seeommeoda-
tion of troops or for hospitals, their sanitary condition shall
be examined by a competent medieal offfoer, and slall be
reported on fo the commanding officer, and such sunitaey
improvements indicated as may be requisite 20 secure the
'Iq;-ril:t'h j; the men.

4. Whe surgeon or medicel offcer ia chorge shall solis
himself that every barrek, guard-room, huﬁﬁm, anid mll{{
suitahly lighted and provided with sufMicient means of venti-
'|lallml te keop the air in o pore state by night as well as by
TINY -

15. That marred soldiers' fuarters, schools, reading
roomns, kitchens, wash-houses, lavatories, wrinals, and
latrines, are suitably ventilated and lighted,

16, “That the means of ventilation provided for any lar-
mek, punrd-rom, hospital, or eell, or for any school,
mending-room, kitchen, wash-house, lavatory, urinal, or
latrine, are in efficicnt operation, '

17. That the windows of every barrack-roam are opened
sufficiontly to allow of a free ventilation as soom s the men
have risen, and that they are kept open o such extent dir-
imyr the day as the weather and season may pdinit,

18, That the beds and Ledding are freely sxposed to the air
for at least an hour every morning belire thicy are made up,

13 That the walls and ecilings of barmcks or tjunrters
and hospitals are limewashed twice a-year, or oftener, if
necessary, and that the walls are scraged at intervals.

=1, In order 1o fulfil these duties, the surgesn or medical
officer in charge shall visit all barracks, quarters, guard-

the persomal elesanliness of

vooms, lhospitals, colls, sipd marred soldiers’ quariers ob 5

I'I:‘L-qucll.t- intervals, to examine their peneral sanitary cond:.
tion and cleanliness.  He shall note the state of cleanbiness
of the rooms and beds, the state of the atmosphere by iday,
and when the men are in quarters,  He shall examine and
il inguiry, at such times as he may eonsider necessary,
into the comlition of the latrines, dminage, wrinals, water-
supply, stubiles, general cleanliness, &e., 50 a8 to enshle
hiim mﬁdp:t of the sanitary condition of the whele baild-
ings. e shall keep notez of all such examinntions,
stating whether the results were satisfactory, the defects he
iliscovered, the vepresentations he made, verbally or 1 wrii-
ing. to his commanding officer to have them removed, and
the result,

22, In parvisons, eamps, and stations, where a special
sanilary officer has not been appointed, the prineipal medi-
cal officer shall perform the duties of sanitary officor,

26 He shall exercise a general supervision over the
sanitary condition of all parts of the gareison, CATINL, OF
statiom, and ita vicinily, as regords dranage, cleanliness,
rermoval of nuismnees, water-supply, overcrowding, ventila-
tion, lime-washing, lighting of barrmcks snd lospitals, fhe
state of latrines, and all other matters affecting the health
of the troops.

24, He shall represent any sanitary defects in the same,
together with his recommendations thereon. verhally or in
writing, to the efficer commanding the troops, and in like
manner the surgeon or medical officer charge of any
regiment or detachment shall represent and recommendd
to the commanding officer, verbally or in weiting, whatever
he may consider neccssary for protecting the healith of the
troops, whether as regards the abatement or removal of
locul causes of discase, or aa to any alteention of dict,
clothing, drills, or duties, in terms of these resulations,
subject to the condition already menfioned, that if anv
verbal representation 12 oot conplied with, the principal
medical officer or medical officer in e!uar*;u shall make o
relgmgentuﬁnuin writing on the suliject to his commanding
officer

25, Should any cpidemic discase appear in any marsisay,
camp, or station, the principal medical officer shall imme
dintely inquire into s cause, and in communication with
the regimentsl medieal offecrs, he shall, if necessary,
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recommend, in writing, to the commanding officer, such
measures of precaution as maey be requisite for mitigsting
or preventing such disease, In the case of regiments or
detachments, similar written mepresentations shall be mule
to the commanding officer by the surgeon or medieal
officer in charge.

26, The surgeon or medical officer in change shall tramns-
mit fo the principal medical aflicer of British froope in

" warrisons, camps, snd stations, and to the sanitary officer,
e

when nn srmy s in the Beld, eopies of all written recoms
mendations he may have considercd 1t necessary to mahe,
for protecting tlie health of troops, and, except when an
wrmy in in the fidld, he shall immediately send copies of
such recommendations, stating the results to the principal
medived afieer of the Hrifish troope of the Presidency.

27 The eommanding  officer of any garison, camp,
stakion, regiment, or detachiment, immediately on recoiving
smv verhal or written representation o recommendation
fromn the principal medical officer off the Britiah froops, or
from the surgeon or medical officer in chaege, on any
matter infuencing the health of the troops, will fake the
sume into his most careful consideration, and give the
necesaary instenctions for remedying the defocts represented.
senles= lie have sufficient renzons for net doing so, m which
case, and if the representation hos been muade o writing,
the eornmanding officer will state such veasons in writing,
wril transanit the same forthwith, togetler with the repre-
sentation or recommendation of the medical offices, to the
Comrmander-m-Chief.

Secriox XXL
Sawivany BesuvaTioss for Figln SERvICE.

2 The principal medical aficer of Britisk troops of Uhe
Presidercy shnlﬁemum:wm] For appintment o eempetent
ennitary medical afficer. o he attached o the guartermaster-
Henors " dr||||.|.'l||1|.':||!-. as snniary officer to the anmy.

3. The principal medical offeer of British troops of the
Presiderey shall issne o the principal medicn]l offieer of
Hritish troops amd sanitary officer of every army on active
spryice, such n code of instroctions for their goidance, onall
suatters connected with rations, elothing. shelter 'FI'II'_ETI:II:IFS._
sanitary srmngements snd precautions for peeventing dis-
gase, 10 addition to any printed regulations or instections
nn the subject, ns he may see necessary to meet the specialities
of ench case. :

4. The sanitary medienl officer shall sccompany the
fuarbermaster-general, or such officer a8 he may appeint,
in selecting bnildings for oceupation by troops, whether ss
hespitals, guarters, or stabiles.  He shall examine into their
sanitary condition, a8 respeets cleansing, nuimnees, dminage,
ventilntion, Nghting, water aupply, lime-washing, cubic con-
tents. amil into all sther matters connected with sueh build-
ings ns are likely to affect the health of the troops or of
sick : nmil he shall advise the quurternaster-general, or his
deputy, on all such suljects, sending eopies of all reports
he may have considereil it mecossary to mulie, to the
principal medical officer. The sunitary officer shall point
out in his reports every sanitary defect reqoiving removal,
and the number of troops or sick which can be safcly
apcommodated in che '|.|L'li|iv:|'lll|!,5. :

5 The zanitary medical officer shall further exumine
into the ﬂ“iim eondition of tonwng o '|"t'|'|:il'ﬂ:l about to be
seeupied, and theie neighbourhood ; and he shall make
recommendations for orgnnizing & proper sanitary palice. to

serve eleanliness ;|.|1:F for romnval of nuisances, as well
as for the exeention of suel sanitnry measures a5 he may
consider necessary for protecting the health of troops in
aeoupnlion. ¥ {

6. Before selecting any site for an encampment, the
sanitare medieal officer, on being diveeted by the gqoarber-
master-genersl to do =0, shall accompany him, or such
other officer as the guartermaster-general may appoint,
nn his inspection, wmil the samitary officer shall give, in
writing, his opinion on the salubrity or otherwise of the pro-

position, with any mmn-rnht!r_ms Iz mny hove to
make, respecting the drainage of the site for a camp, the
preparation of e ground, the distance of lents or hut=
from each other, the number of men to be plocelin each
tent or hut; the state of cleanliness, ventilation, water
supplhy s the position nnil regulation of latrines and illllllﬁhtﬂ‘-
ing-places ; cleansing and disposal of refuse; burial of the
dturu-rl:l of carcases of animals, fo. :

£ The medieal sunitary officer shall further superintenid
the sanitary srrangements of the camp and of cecupied
towns.  He shall see that the surface ond vieinity of canips
and towns are kept clenn and feee feom nuisances—that
defects of the surface-drinage are remedied— that the dead
are propeely interred, and the carcases of animals ‘and
affal wre properly buried or otheraise disposed of—that
latrings are properly regulated— that the water-supply =
preserved in o state of purity.

Sanitary Dutics of Medical Offivers.

£, He shall inform homsclf as to the sanitary condition To rocem.
of hespitals, huts, tents, houses, and other buildings in ﬁ!llﬂ'h
ooonpation, and shall recommend, in writing, such A~ Frer:bq
tionary measuncs for the prevention of discase a8 he may s,
think fit, whether as regards cleansing, deaining, prevention
of overcrowding, ventilating, lighting, lime-washing, ne-
moval of nuisinces, improvement in waber-su ply, and o
ull other leeal matters affecting the health of the roops or
the =ick.

9, The principsl medical officer ihe Britizk froops, Privcipol
or sanilary officer, ns the case may be, of every army in ZECFRCST
the field shall, on bemg consulted by the Commander of officer fo
the Forces, give advice, in writing, on the compesition of ﬂ"m'fi"l‘“‘
vations, clothing, shelter, sanitary amangements and pre- maender of
cautioms for proventing disease, and on all other snbjects the Forees,
bearing on the lealth and physical tﬁhinnf];' of the troaps,
Even where such advice 15 not requested, the prnecipal
medical officer of Britisk froops shall, neverthelezs, send, in
writing, to the Commuaniler of the Forees, the fullest infor-
mation on all these suhjerts, with such recommendations as
appear necessary for }'Jmlwtin the health of the troops.

1, The principal medical officer of the British froops
or sanitary officer of every army in the Geld shall, with
the sanction of the Commander of the Forces, 'imm;l'iutql]'
on the opening of & campaign, o8 well us ot sueh other
fimes 35 may appear o Emn to be necessary, issue such
instructions regarding sanitary precantions to be observed
for pratecting the health of the tronps s he moy consider
necessary for the puidanee of the medieal officers.

11, The sanitary officer shall kecp up & continual daily Prov
inspeetion of the whole enmp, and shall especinlly inform 5
himself as to the health of the troops, and of the appear-
ance of any zyeeobic diseaze among them, and he shall
immechintely on being informed of the appearnnce of any
such disezse, examine inko the canse of LLE same, whether
such disease proceed from, or is aggeavated by, sanitary
defects i eleansing, dminage, nuisances, overcrowding,
defective ventilation, bad or deficient water-supply. damp-
ness, marshy ground, or from any other local cause, or
fromn lbad or deficient food, mtemperance, unwholesome
liquors, fruit, defectire clothing or shelter, cxposuce, fatigoe,
or any other cause, and report immedimtely to the Com-
npander of the Forees on such enuses, and the remedisl
measures be has to propose for their removal, sending =
copy of all such reporis to the poncipal medical officer of
the eeoy, and he shall veport, at least daily, on the
progress or decline of the disesse, and on the means adopted
for the removal of 1ts causes, until it s no longer necessary
1o il Sin.

12, When troops are on the ling of morch, the sanitary
officer, the principul medical officer of the Brilish froops, or
any medical officer appointad by him specially for such
r]ul:r, orthe Tl'{;iﬂll.{!llial RUFed, 15 the ¢ane EHiLy h!', alall
rl.wnh1]:nl|:.' the guartermaster-general or the officer acting
under his oeders, and collect as much information as possible
a5 0 the medicsl topography of the district, with special
referenee to plices which auglit to lie selested o svaided for
camping grounds.

During epidemic seasons he shall also indicate the best
means of mitigating or preventing atiscks of discase on the

march.

13, Troops, before proceeding on a march, should have
some refreshment, eapeenlly dunng epidemic seosons.

14, The principal medical officer of fie Brifish frospsand
sanitary afficer of overy army in the ficld, shall send to the
IMrector=Gieneral, ot such ntervals as the DircetaorGieneral

determine, full mformation on all suljects connested
with the hymiene of the army, togelher with such recom-
mendntions for improving this service as the principal
medical officer or sanitary offieer may consider vequisite. i

15. Al medical officers, in charngre of genenil iale.
divisions, snd brigades in the Geld, sha l.mnumitwm the :',Illm’_'“
principal medical officer of British troops for the. gui
af the sanitary offtcer, full information as to the sanitary
stato of ihe troops and hospitals, and en all matters affec-
ting the health and physicol efficiency of the men, ak sueh
intervals as the principal medical officer may appoint.

16, Sanitary afficers attached to sny army in the feld,
or to any general hospital at the bose of operations, shall
draw up a weekly samwtary report on the state of the army
or hospital, to be sent to the principal medical officer of
Brifish troops, for the information of the Commander of the
Forces, a copy of which will be transmitted by the prinei
medieal oflicer af British o tmmmediately to the prin i
medival officer of the Brilish troops of the Presidency.

Srerion XXIV,

RecuvLatioxns for STaTistican and SANITARY
Rerorts and Rervess,

11. When epidemic disease prevails among papula-
tion, in the neighbourhosd of which any :;':mm o

Sanilary me-
walatians for
Ercag aiy
manch.

RaTwiaki-
Tl Fae
Froogs -
foe & maruli
Principal
i'||irﬂ'liwpli
{Hlicer tn

oy L
m}'.:ﬂm

{ienrml.

Baiiar
D‘]Dt'l'!{l]
et

.

T

i



53
AmONE
Troaps.

.

Appendir,

detachment is stationed, or nmong the eivil population of

amy garrison, station, oF camp, sanitory reporis or memo-

ranida shall, in cvery such case, be sent liy the medical

officer in charge, week by week, to the priecipal medical

officer, Hritish froops, fogether with the weekly statistion!
i

12. If sny epidemic disense attacks the troops in any

iment or detachment, the occurrence must be Forthwit
mwertafied h_;- the medical officer in :hnrg-t-, o the geftior i
eal afcer of Briiish troops of the divigion or disfrict and 2
repaort on the progress of the dizease and the sanitary state
of the troops must be sent to the principal miedical officer,
day by day, as faras it may be practicable to do se, til the
tlisease hus disappeared.

18, All sanitary :eg:{uﬂs and memorands sent by medical
officers to the Army Medieal Department must be drawn up
in strict conformity with the instructions issued by the
priecipal medical oficer, Britich froops, and the Iirector-
(remeral,

=

INSTRUCTIONS OXN THE PRECEDING
REGULATIONS.

SBreviox VIIL

Appirioxan Saxitany [verrUvcTioN: ok (FFICES
oF THE QUARTERMARTER-DGESNERA LS DEPARTMENT,

When sn army is nhout to take the feld, the privcipel
ivedical oficer of fthe Brifizh troops of the Presidency wall
select n competent medical officer to be attached to the
quartermmsier-penernl’s department, 1o set as sanitary offieer
of the srmy, and as sanitary ndviser to the department,

" The samitary officer, ar, in his abaenee, the principal medi-
c.a.l u‘ﬂ{:m’.ﬂ'ﬂ‘ﬁsﬁ .rrmlr.lﬁ,_ urmlllrullu‘r mcdical oflicer Ef minl!t:li
hy him should on the line of march accompuny the uéﬁr_‘tr aof
quartermaster-geneeal’s department, who precedes the
troops, and should be directed to give his advice on the
selection of quariers or camping grounds, aad in the adop-
tion of precautions for protecting the health of the men.

Previons to the selection of a site for encampment, the
ST officer will pcoompany the quartermaster-general,
o his deputy, in his inspection of the groumd proposed to
lie mu]':ml. and will meport lis 1Ti.|‘.|iul'|. i owriling us to its

i point of sulubaity, amld will send a copy of such

to the principal mﬁFI:'I:IJ-] officer, British troops, who
will muke any comment he thinks nght upon it, for the
information of the General commanding.

He will indicate such precontions as may e requires] for
improving its sanitary condition,

H.lu- w‘i]f ﬂu;m'm |;|.|:|1| TEP".JFt- Ak thl: armount aedl |'||;|]'|L:|'
of the water supply. point out the best sources of supply.
nnd also indicate ﬁ'ﬂ.‘ !ll-“ilnlﬁ recuutions requived in ools
lecting, stomng, perifying, an 1E5l-ribuling waler for use,

He will point out i positton for latrines, stables,
slanghtering- places, ofal-pits, and bural-grounds, and give
his adviee as to the best mode of regulating them,

The quartermaster shoulil make arrangements for & camp
police to cleanse and keep elean the surface and the vieinity
of the comp, to prevent nuisnnees, snd o cnery into effect all
sanitary regulations ; and the sanitary officer should be
instructed o report to the quartermaster-general any
dcfgch or neglipence ineareying oot the duties af the camp
palice.

Proposed camping grounds, expecially in low flat districts,
should be expmined as fo their notural dratnage, by trial

Sunitary Duties of Medical Officers.
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holes duy ut diferent points to & depth of three or four
feet, to ascertain if there be water near the surface. Ground
in which this is the cose should be avoided it possible, but
if it must be oroupied the grownd should be deep deained o
remove the subaoil water.

In farming a camp, the tents should be pitched in single
lines, with & sufficient interval between the tents to sllow
the air to circulate l'hrel_'r g 1|'||:|11, and to admit of the
spaces between the tents being swept and kept elean,  The
opnion of the sanitary officer should be required as 1o the
muost suitalle distanee (or tents snd hots under dilferent
conditions of groami.

A trench should be dug round each tent sullicently ibisiegs
to remove surfove water and to keep the ground under the
tent dry.  This should e done in domp or wet ground cven
il the p;ml.lhﬂ b ur_'rullini |.||||._l,' for ding n:ighl.,

Before erecting huts the grovad should be cleared and
lewelled, and a tremch dug rounid the site of the hat
sulliciently deep to dmin the site,

Huts sf::m‘:d vt e I'J.IIH' aut of the gﬂm“ﬂ nar hove sarth
Teapeil agninst their sides ; they should stand detached and
ot o sulficient distance from each other, and from any neigh-
bouring higher ground, 4o allow s free circulation of air
around them, In warm climates the floor should Le suffi-
ciently raiscd above the ground ta allow of o free cireulation
of air beneath e, ‘The sanitary officer should be consalted
on these paints, nlsons regards the dmining of sites, and the
“TITIIIIHH' il I.'L'Ill;'ill].i.l‘lﬂ' urlmtu llul teanis,

When towna or villages are to e ocenpied, the quarter.
miaster or assistant quartcrmnster general should divect the
sanitary officer to indpect the places as o their genera!
sal'l.ilarrl.' enauilition, rs]ml!in.“:p s n-gnrl]a the sanifary state of
houses and  buildings intemled fo be used a8 quarters or
hospitals, and to see thot no more than the proper number
of inmates be ploced in cach, Also to 'i.u!uir.; prvberthie wosoune
il quality of the water supply, amil to report on these, and
on all other local matters likely to affect the health of the
troops in ovcupntion, and on the matore and extent of sueh
sanitary impoovenents ns may be required.

In aoll cceupied towns or villoges & sanilary police,
previn'rl._l.' erganized, should be provided to carey out, from doy
to day, such precnntionary messures as may be pointed out
by the sanitary officer, who should be instructed to make
perimbical sanitory inspectons sid pepors,

The gquuartenmusier or assistant quartormaster-genem]
should reccive, und take into immediste consideration, all
pprors e peeomamendations made tn him, in w;i[,m.“ hln,-
the sanitary officer, respecting the henlth and sanitary con-
dition of camps anid occupied places, and should give effect
to the sawme, unless mi;'tfn EXEEEnCics shimlrf make it
undesimble, in which case the quartermaster or assistant
guartermaster-general, as the cose may lee, shonld state his
rensons for non-complisnce with the recommendations of
the sanitury officer, in writing, snd transmit the same to the
Commander of the Foroes,

Wisen it has not been considered necessary to appoint
sanitary officer, the principal melical officer, or in e of
single regiments, the regimental medical officer will dis-
charge the duties of senitery officer ; and sssistunt sed
deputy nssistont  quartermnsters-general of divisions and
brigades, and quartermasters of regiments being responsible
for the samitary condition of ther cumnps, should comply
with the recommendations made to commanding officers
by the principal medical officer or regimental medical officer,
a# the cuse may be, on all matters contained in the preceding
instructions.
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