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tributed as follows —

Superintending Engincers ... ... ... 8 copies.
In Store w2
(True Extract.)

(Sloned) CHARLES A. ORR, Colonel, R. E.,
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SUGGESTIONS IN REGARD TO SANITARY WORKS REQUIRED FOR
IMPROVING INDIAN STATIONS. )

INTRODUCTION

Page
Ablution Apparatus, &c¢ mght be made either n *

England or India - - - - -
Authonties, Local, Judgment of not to be fettered by
these “ Suggestions * . - - -
Barracks, Construction of should be well considered
when about to be erected - - - -
Drainage, Subsoil, necessary - - - -
Dram Pipes or built Draing necessary for Removal of

Subsoil Dramage - - - - -
Dramns might be flushed with Water from Baths, &c -
Elements of Improvement 1n Indian Stations - -
Engineers of Indian experience best able to design

guﬂdmgs for India - - - -
India, Engineers of Indian expenence best able to

design Buildings for - - - -
Indian Stations, Elements of Improvement n - -
Introduction - -

Labour, skilled, might be obtamned amongst the
Soldiers - -

Lagmes, &c, Apparatus, skilled Labour required for

ttin - - - - - -

Latrmesg might be made either n England or India -

Malaria-generating Condition of the Earth, removal
of, should be one of the first Improvements attempted

Outlet for Subsoil Water necessary - - -

Sanitary Works, “ Suggestions * embody 1n a practical
form Points of Home Expernence in

Site, Selection of, for a Station should be well con-
sidered - - - - . -

Subsoil Dramage necessary - - - -
“ Suggestions > embody 1n & practical form Points of
Home Expenence 1n Sanitary Works - -
* Suggestions * not ntended to fetter Judgment o
Local Authorties - - - - -
Use of Dram Pipes or, built Dramns for Removal of
Subsoil Water necessa - - - -
Workmen, skilled, shoulxri}'be attached to each Station
for fitting Latrines, &c - - -

SECTION I —DRAINAGE OF STATIONS
Air over paved Streets less impure than over those
Macadamized - -
Boulder Paving should be avoided ~ - -
Bridges must be sufficient for the largest possible
Flood that can take place - -

Contours, Surface, may be wnproved by Surface
Trenchmg - - - - - -
Courts, small close, should be paived or flagged -
Culverts must be sufficient for the Iargest possible
Flood that can take place -
' Deep Trenches for Dramage not adapted for Surface
Dramage of permanent Stations - -

alled Survey of Distriet, Station, or Town should
/ge made before commencing Dramage Works
sposal of Sewage - - -

Urainage and Sewerage -

»  8nd Sewerage, general Suggestions respect-

- -

mg Works of - - - -
»  importanoe of Meteorology to - -
» n - - = - -
»  leading Principles of - - -
”» of Stations - - - - -
» of Subsoil, Effects on the Health of the Men
. should be carefully noted - - -
» of Subsail, Method of carrying out - -
» Subsanl, required to be carred out at Indian
- Stationg .
” Subsoil, neces

sary to prevent Miasmatic

- -
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Dramnsge, Surface - - - - -
Drains and Sewers, Mouths of, should be trapped -
Drams, &c should be flushed once a day at least -
Drams, Branch and Junctions should be provided n
Maim Sewers - - - - -
Drains, earthenware Pipes make the best, up to therr
sectional Capaaity - - - - -
Drains, Land, apphicable to Subsoils of Towns, Stations,
Barrack Yards, &e¢ - - -

» Depth of, will depend on local Pecu-
hiarties - - - -

» filling 1n over Tiles should he most care-
fully performed - - -

» Man-holes should be brought up to the
surface - - - -

” Mouth of Outlet Dran should be pro-
tected - - - - -

» must be set out true in Line and Junc-
tions carefully made - - -

» should be repaired and made good before
Rains commence - - -

» should have no direct Communication

from the Surface - - -

» should not be laxd near Tree Roots or
amongst rank Vegetation - -

» should not be used to convey away Surface
Water - - - -

» Tiles should be truly lad 1n Trenches and
evenly, with Jomnts sound, true, and

close - - - - -

» Tubular earthenware Tiles make the
cheapest and best - - -

» wet water-logged Subsols may be most
cheaply 1mproved by - - -

Drains, leadin Prineiples 1n the Construction of -

»  Pipe, Construction of - - - -

»  Side, should be carefully formed . -

»  Surface, should be formed of impervious

Maternal  « - - - -
»»  Surface, should be smooth and carefully laid -
»  Water from Latrines, Lavatories, &c may be
used for lushmg - - - -
Dry weather River Outlet at Windsor Castle -
Earthenware Pipes make the best Drains up to thewr
sectional Capacity ~ - - - -
Embankments must be sufficient for the largest possible
Flood that can take place - - - -
Flushing Arrangements, a large Volume of Water not
required for - - - - - -
Flushing Drans, Water from Latrmes, Lavatones, &c
may be used for - - - - -
Flushing of Dram, &c required, once a day at Jeast -
Footpaths, Paved, should be provided between Buld-
ngs - - - -
Footways should be flagged - - -
General Suggestions respecting Works of Sewerage
and Dramage - - - - -
Grates, Gully, should be carefully trapped -
Ground, Preparation of, to receive Paving Stones
Gullies should be small and numerous -

» should each have a Sediment Box -
Gully Grates ghould be carefully trapped -
Inverts of Sewers over Gravel, Sam;), or Rock, should

be perfectly Water-tight - - -
Inverts of Sewers over Gravel, Sand, or Rock should
have a Liming of Puddle - - - - -
Junctions for Branch Drans m Mam Sewer should be
provided - - - - - -
Junctions with Main Sewers, accurate Record of,
should be kept - - - - -
Labour, skilled, required for Sewer and Drain trenching
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vi INDEX.
Fags M d Soldiers’ Quarters, one Cook-house for each Page
Barrack Blocks should be arranged to receive all healthy 01 h grrl:u o TLeTS, O - . . 2
B wm({(s ?}:nttl:;: :lhd:\:ld be a separate Building - 20 Marr;cle %oldsl:ﬁct?(;ln&r:?s: Prnciples to be observed 26
arrac - in the LCon N . - - -
»  Rooms, P“:'Pl:tc:;“n “éggfmge found- advan- 29 | Married Soldiers should have at least Two Roomseach 27
Room: (:}lli):ldc%e celled - - - 23 | Night Urmnals, J e(rlnar&gs’ rec&man;;ndetli) i b- 24
’ - ¢ \ ON-COMMISSIONE icers’ Quarters, Principles to be
»  Rooms s*ﬁg‘?},ﬁg ol}ave sepa-rate v e?tlla.txox: Z;é N observed 1n the Construction of - - - 26
” gﬁgﬂz’ sh?)uld have & Water-tap over them - 25 | Officers’ Quarters, Principles to be observed in the o
” Wmdov;?S, mode of Construction and Hize of 21 Construction of = dod £ - Cook }-1 - - :-(é
» dows should be glazed -« - - 921 | Ovens, Steel, recommended for Cook-houses - - 2
4 “;.ul])lutlon Accommodation - - - 23 | Prnciples of Barrack Construction - - - 18
Barracks, Beds should be shielded from Draughts from Remﬂ ﬂnddl‘c‘zc;efa:;;’a‘;ﬂgooms should be made at- 2
» . . - 9] 1ve an - - - -
C Doozfslﬁgf«‘inblgﬁfﬁ; sbolished - 25 | Recreation and Employment in Barracks, Means of - 26
» €8Spl - - « 925 | Roofs of Barracks, Construction of - - - 23
" Cook-housI:}S tam; - - . 94 | Rooms, Barrack, should be ceiled - - - 23
,»  Dnnking g"l’} ol R . - 25 ,»  Barrack,should each haveseparate Ventilation 21
. Latrmfif ;ﬂ 4 :‘S‘,‘ qu arters, Prmcrples to be ,»  DBarrack, to be raised on Basements - - B
»  Mame 3 1ethe Construction of - - 26 »  between Sleeping Rooms and Basements i
Meg::e;;eEnllll’)loment and Recreation - 26 low Situations, Uses to which they might be
»  Non-commissioned Officers’ Quarters, Prin- \rdev}oted £ M - - - - -
» aiples to be obsery ed 1n the Construction of 26 »  Number of Men 1(111A - 1 5- - N - 20
Number of Men per Room and Block - 20 »  Proportion of, and Area and Space per Manm 20
» > Quarters, Principles to be observed »s  Sleeping, should have a Floor of Rooms in.
» ()fhce;;s C straction of - = - - 26 terpose between them and the Basements
P u:,:l Tes (())rfl Construction - - - 18 n low Situations - - - - 19
» P:nclgles to be observed in the Dramage of 24 »  Ventilation and Ceoling of - - - 21
> Roofs of, Construction of - - - 23 | Sewage and W aste Water might be used for Soldiers’ *
» Rooms t:) be raised on Basements - - 19 (Gardens - - - - - - 26
» d salways be supphed with Eaves- Shafts and Inlets, ventilating, Mode of Construction - 92
» should a 5 Ram-water Pipes - . 924 | Skittle Alleys and Ball Courts should be covered - 20
gultéersi &l!: ve one Floor of Sleeping Rooms 20 | Sleeping Rooms should have a Floor of Rooms mter-
» th(:auof only ha s - hi - 92 pose between them and the Basements in low
”» by Y dituations - - - - - - 19
.,  Space and A.rea PCT_M““’ “_’d Prop?rtlon Of 20 | Soldiers’ Institute, or Reading Rooms, &c should be
Rooms £ Walls - - - - 24 at a Distance from Canteen - - - - 26
» Stm:i{utre 0 and Cooling of Rooms - - 91 | Space and Area per Man, and Proportion of Rooms - 20
»  Vent 3 lgn Mode of Construction - - 21 | Steel Bouers and Ovens recommended 1n Cook-houses 26
” z\e;:{; ham: el and Laundry Accommodation- 27 | Urinals and Latrines for Barracks - - - 25
”  Water Supply of - - - - 2 » lz:esthlzo:']m of - . dec - - B
*  \\ mdows eand Doors . - - 20 »  Night, Jennings’ recommended - - 24
Thents, Barrack Rooms to be raised on 4 - 19 »  should not be under same Roof as Latrines, or
Basements, Prnciples to be observed in the Construc- drame;d mto them - - - - 925
» ton of - . . . - 19 U}es to which Basement might be devoted - - 19
Uses to which they might be desoted - 19 | Uses to which Floor between Basement and Sleeping
¥ of Buildings, Number of Men 1 each - - 20 _ Rooms 1n low hituations might be devoted - - 19
Block o o “fo mended for Cook-houses - - 20 | Ventilating Awr Pump, Dr Arnott’s, the cheapest
B‘mlerS, ;o;ﬂ d be separate Buildings - - 20 mechameal Method of cooling Air - - - 2
(éariteezso? Barrack Rooms, Construction of - - 23 | Ventilating bhafts, Louvres, and Inlets, Mode of Cone
Czls::;gts should be entirely abolished in Barracks - 925 , struction - . - - - - - N
’ }E-honses Dramage of - - . - 96 | Ventilation and‘(,oolmg of Barrack Rooms - - 21
Coo * hould be provided with suitable Tables » of Cook-houses - - - - 25
» and Racks - - . -2 | » of Latrines - - - -« 95
Steel Boilers and Ovens recommended - 26 | Verandahs to Barracks, Mode of Construction - 21
9 Ventilation of - _ - - 95 \\valls of Barracks should be hollow - - - 24
» Water Supply to . . - 26 | Walls of Barracks, Structure of - - - 24
Coohr,l’g Barrack Rooms - - - - 2 Washkgouse and Laundry Accommodation for Bar.
of Barracks - - - 20 rac y N - N - - 27
Doors aﬁguglgngi\r'm dows on Hinges over them - 20 | Water for dnnking should be laid on to Reading and
Doors 8 ¢ & Barrack Block, Principles to be observed Recreation Rooms - - - - - 2
Dmlrglie o N - . - - 24 | Water sbhoulld bef llmd on to Ablution Rooms - - 23
mn N - - - - 2 »  Supply of Barracks ~ « - - .
Dramnage %f;grﬁ;}:’“s_es - - - - 24 »  Supply to Cook-houses - . - gg
Drmllung ntand Recreation mn Barracks, Means of - 26 | Water-tap should be placed over every Uninal - 25
Employme . Barrack Rooms might be found advan- YV indows and Doors of Barracks - - - 20
Fu‘e-plwesat cortarn Stations - _ N . » Mode of Construction and Size of - - 21
tageouts en Sleeping Rooms and Basements 1n low »  should be glazed . - - - 21
Floor betwe Cues to which they might be devoted - 19 » _ should be provided with shding Jhilmils - 21
bmmtloni,) e e ! ' - 24 | Workshops for heavy ‘Irades mught be provided n
Fountamﬂs 1diers’, Sewage and Waste Water might be Sheds - - - - - - 26
Gardensf, 0 crs’, Sem - A - 926 | Workshops for ight kinds of Labour might be placed
Gu‘:lelg1 s:)l:'m lare covered Shed, open on all Sides, on Ground Floor of Barracks - . - 9
! of Building for - - - - 26 . s
In{)eiztfggrf?;s}f Air, Mode of Construction - - 22 SECTION 1V C—}’{u;\‘ CIPLES OF HOSPITAL
tute, Soldiers’, should be at a Distance from Can- ONSTRUCTION
lnstln > . - - - - - 26 | Ablution and Bath Accommodation 1n Hospitals 28, 29
3 t*;fm 7’ Latrmes recommended - - = 25 1 Accommodation to be provided n Hospitals - .97
enmng Night Urinals rerommgnded - - 24 | Attendants, Hospital, should be lodged on Upper
Wl ”ds should be provided to Windows - - 21 Floors m unheulthy Localities - - - N
Jinlm and Urinals for Barracks - - - 25 | Bath and Ablution Accommodation m Hospitals 28 99
Latrines and Unnals should be connected with Bar- Beds, Number of, 1n Wards - - - P
» racks by covered Passages - - = 25 | Beds should be shielded from Draughts from Doorg =
Jennings’ recommended - - - 25 by thin Partitions - - - - 0}1.2%
”  hould be placed to leeward of Barracks - 25 | Cesspits shonld be abohished at Hospitals . e
> Ventilation of - - - - 25 | Convalescent Blocks should have Sleeping Rpoms B
dry Accommodation for Barracks - - 927 above, and Dining, Day, and Game Rooms helow - 29
Laun ryR ding Room, Day Rooms, &c may be on Convalescents nught be beneficially separated from the -
L“’F“”’ e[?lonr"s of new Barrack Blocks - - 26 Sick 1in Hospatals - - o
Ground Mode of Construction - ™

Louvres for Ventilation,

Crowding of Hosptal Buildings shoul.d be av :m]ed

- -~
- J9

- ..,

s

o

e

4

Doors and Windows of Hospitals, Number and Ar-
rangement of - - - - -

Dramage and Water Supply of Hospitals -

Drainage, Subsoil, of Bospital Enclosure, Care should

be bestowed 1n the Formation of - - -
Drains, Surface, should be smoothly laid -
Enclosures of Hospitals should be formed of Railings,

and never of high Walls - - - -
Floors of Hosputals, Upper only, should be used for

sleeping In - -

Hospital Accommodation, Amount to be provided -
s  Attendants should be lodged on Upper Floo!

mn unhealthy Localities - - -

»  Buldings should be connected by Vgrandahs

»»  Construction, Prinesples of - -

» Drainage should be part of $he General

System - - - - -

»  Enclosures should be formed of Railings and

never of high Walls - - -

Hospitals, Ablution and Bath Accommodation
” Beds should be shielded from Draughts

from Doors by thin Partitions - -
» Cesspits should be abolished at - -
»  Convalescents muuht be beneficually sepa-
rated from the Stk - v - -
”» Cooking Arrangements - - -

" Dramage and Water Supply of - -
” General Operating ‘Theatre or Surgical Ward

should be attached to - - -
” Hospital Sergeant to be 1n charge of Wards

Night and Day - - -
. Mode of constructing Roofs for
» Number and Arrangement of Doors and

Windows - - - - -
. Plans for, Description of - - -
' Rufford - .a Finch’s Bath recommended for
” Scullery for - - - -
v should be arranged to recerve all healthy
Winds on therr Sides - - -

s should be surrounded by Verandahs -
» should consst of detached \Wards 1 sepa-

rate Blocks - - - -
. should consist of two Divisions, one for
Sick and one for Convalescents - -

v should consist of Two Floors over Basement
. should have detached Ablution Rooms,

Baths, Latrines, and Urinals - -
should have Diming and Day Room Accom-
modation for Convalescents -

»  Space per Bedin - - - 27,28,
»  Space round, should he paved or cemented -
s Upper Floors only to be used for sleeping 1n
» Uses to which Lower Floors might be de-
voted - - - - -
” Ventilation of - - -
» Wards should each have a Water-tap -
» Waterclosets and Sinks for - - -
Jhilmils should be provided to Windows of Hospitals
Principles of Hospital Construction - - -
Roofs for Hospitals, Construction of - -
Roof-water from Hospitals, should be carefully col-
lected or comi eyed away from the Ground - -

28, 29

INDEX,

Windows of Hosputals, Mode of Construction
59 » ” should all be glazed -

<

HOSPITALS, AND STATIONS

vii

Paze
- 29

- 29

should have shiding Jhulmls - %

99 | SECTION V—~SANITARY POLICE OF BARRACKS,

Barracks, Sanitary Police of - - - - 30

Bazaar fed Pork unfit for Human Food - - 32

28 | Bazaarsand Native Dwellings, Regulations for - 32

27 | Bazaars, Duties of Sanitary Inspectors - - 31
Czu}ses likely to give mse to Complaints to Officers
Commanding by Regimental Surgeons or Medical

29 Sanitary Officers - - - - - 30

27 | D -ties of Inspectors of Nuisances - - - J1
<-4 ,  Officers of Health appomted for Civil Duties

294 1 Towns - - - - - 83
»  Samtary Inspectors at Stations, Bazaars, and

Native Towns - - - - 31
Duties, Sanitary, of Regimental Medical Officers and

Military Sanitary Ofticers of Stations - - 30

2 Epidemic Diseases, Precautions against - |

29 | Hospitals, Sanitary Police of - - - - &0

Inspectors of Nuisances, Duties of - - - 41

@ Inspectors of Nuisances should be appomted - -3

29 | Markets, Construction of, by Government might possibly

2 be desirable - - - - - - 32
o Measures, Sanitary, to be adopted when Epiderme
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SUGGESTIONS

IN REGARD TO

SANITARY WORKS REQUIRED FOR IMPROVING INDIAN
. STATIONS.

INTRODUCTION, ¢

Tue following suggestions are intended to embody n a practical form those points of
home experience in sanitary works and measures which appear to be more or less appii-
cable to conditions brought out in evidence and described in the Repoit of the Royal
Commission on the Sanitary State of the Indian Army. They are m no sense intended
to fetter the judgment of local authorities, either military or civil, in India. It would
indeed be impossible, without careful local examination, to lay down precise measures
and works 18quired for abatement of causes of disease at any given station. Such an
cxamination 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
paper sceks to attain is to biing under the notice of local authotities in India and else-
where those general principles and forms of procedure which have been found useful at
home, and which, it 1s hoped, with the required modifications, niay be useful m India
and in tropical stations generally. .

The Reports transmitted to the Royal Commission from Indian stations show that
improvement of those stations mcludes the following elements:—

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

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

(3.) The adoption of healthy principles of constiuction in barracks, includmg 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 hospital construction.

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

All these improvements require to be carried out more or less before it can be sad 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. Noimprovement 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 1ll-ventilated, badly constructed, overciowded 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
sttended to.

When it is contemplated to erect barracks at any station, the question of improved
construction should be considered as one only of the elements affecting the health of a
station. All the points enumerated 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 fow 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. Thig 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 Ewope would answer for
barracks mn India and in tropical stations generally.

Jt 13 possible, ¢«. to subsoil drain any extent of ground in England. And this

rocess 1s attended not only with increased productiveness but with improved health.
Vherever subsoll water comes withm a certam distance of the surface of the ground,
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Roof gutters.

“Trenching.

2 Diainage of Stations. Surface Dsaining and Paving.

it interferes with healthy vegetation, and generates damp, fogs, and malaria, which have
been found to dimunish 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 theie must be the necessary
materials and skill for subsoil draming and an outlet for subsoil water.*

The question, therefore, occurs whether proper diain tiles can be obtained or manufac-
tured in India ; or whether the same result could not be obtamed by some equally efficient
local expedient. The mere fact of difficulty should not be allowed to oyeibalance other
considerations. Great difficulties were at first experienced in introduci;}
in England, but they giadually disappeared as improvement advanced.

A similar remark applies to the question of town and bairack dramage Not many
years ago these improvements were as hitle known in many parts of Lngﬁ ad as they ar)e
at present in India, and much controversy and opposition preceded their introduction
Yet populous districts have been dramncd in the face of great dfficultics, even whete they
not only had no fall, but were considerably below the level of the drainage outlet Y

The mtroduction of this class of diamage woiks would of course nCCcssit.tatc th
use of closed drain pipes or built diains, with a sufficient fall obtamed either naturall e
by mechanical met?ods, such a?dp%mpmg.. 1 for fudh yor

A sufficiency of water would be required for flushing these diai ;
be readily aﬂ'oz'rded by waste water fiom baths and ablution rooms, (l)]rs’\ vgtlctr tIllus:Y }(lzoull)d
carried by hand to a small ﬂ;lsh}ng ta;gr:k, if there be no 1l)1pe se1vice. ught be

The ablution apparatus, latrines, &c., now extensively used in Fne
India and other tr(?plcal countiies, but they could be obtained either Dflrtz::ll, %rsw lnmcvi to
manufactured in India. ungland or

It 15 understood that excellent eartgenwage is made in India.

There would be some difficulty at first about fittings on account of .
labour, but this might be in time overcome by attaching tralluctlt?ve()rtﬁnt ©f shilled
station. Or, what would be much better, by selecting fiom among th len to cach
had formerly worked at the required trades, or who mght be train
the regimental workshops. There is reason to believe that alm

g land dramage

¢ soldiers men who
ed to such work 1n
ost every regiment

would afford the requisite amount and kinds of skilled labour,
The accompanying barrack and hospital plans have been p
that woiks of drainage and water supply are to be cairie
improved sanitary appliances are to be mtroduced m both cla
We next proceed to give a few general punciples, b
climates and in England, on each of the heads of impro

repared on the suppositior

: )
d out at Stations, and that
sses of buildings.

vement laid down above,
SEcTION 1.—DRAINAGE OF STaTIONS,}

1. Suifuce Dianage and I’amng.

All ram water from roofs withm the limits of stations sho
gutters, and either conducted to tanks for use after being ﬁﬁlggée %C;“ectcd (}’y eaves-
into the drains of the station. ] » OF passed dircetly

The immediate surface surrounding buildings should be flage -

-omted non-absorbent paving-stones, with a sufficient slope Dt%m%}?g Ei‘gd with closely
conduct water away from the building by carefully laid surface drajns rface channel to

In large stations, m cases where the surface becomes soft and clop .y feeed
foot-paths between the different buildings, propeily raised and drained, s’llouT(T b or paved
for use in wet wez;i{:‘her. ¢ the stat 1 ako th . ) e provided

The whole surface o e station, and also that of 1its viciity, st
levelled ; all inequalities, pits and holes, should be filled up, andy 'collloelélt(ilox};e Ofarcfuny
water carefully dramed away. ) surface

Deep open trenches dug in the ground, although. an excellent means of dramgo f
temporary camps, arc not adapted for surface drainage of permanent stations OSH or
are apt to become.n'regular, anc_l to retain water. 'They act partly as filters 'th 1e
which water passes into the subsoil, leaving its impurities to ferment m the dram drough
are hable to be moie or less filled up. Wherever open suiface drains are rcql;uz'lcril :}}:9)

ey

# At stations over w hich malaria 18 earried by.wmds from a distance, & screen of trees
other quickly growing vegetation will be useful in shiclding the station from maly a I;nr of bamboos ur
should be considered as temporary only until the malai1a 13 removed by i ainage ut this cxpedient
1 Recommendation of the Royal Commussion respecting Dranage and

g <« That worhs of drainage and water-supply be carried out at all stations,” Hater Supply

-
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Sewerage and Drainage. 3

chould be formed of impervious material; they should be smooth and carefully Jaid so
as to convey away water as speedily as possible.

Paving of towns 1s one of the first samtary improvements that will tell on health.
The material available for this purpose in India will vary in every distriict. In Europe
almost every geological rock s used for paving. As much of the excellence of the smface
depends on the manner of laymg the material as on the material 1itself ; 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 paving of every kind should be
avorded ; these make a bad surface, difficult to cleanse. Small close courts and passages
should all be flagged or paved.

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

Paved streets and roads arg costly in their first formation, and require skilled labour
to prepare the stone and to lay 1t ; but they are cheaper m mamtenance than other roads
when properly made. Paved streets are more easily cleansed than any other; they do
not abso1b organic matter, and the air over them is less impure than over macadamized
roads.

The most recent and best paving in England 1s formed with the hardest gramte or
whinstone, not exceeding nine inches by three inches, and nine or 12 inches 1n length, set
on edge ; that is, in courses three inches wide and nine mches deep. 'The preparation for
pavement will be in cvery 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 Jess 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 dramage is ntimately connceted with the question of levels and
of outlets. the first step to be taken before begmming the diainage of any station, town,
or district is to make a detailed survey, on a suitable woiking scale, of the whole aiea to
be diamed, in order to scttle the levels, with a view of ascertaining the fall and where
the outlet should be placed

The great amount of nuasmatic diseasc already mentioned shows that subsoil diainage
1S necessary as a means of prevention. Miasmatic diseascs appear to be most scvere at
times when surface water, proceeding fiom heavy ram-fall, water-logs the subsoil. It is
not at all improbable that the gencration of malaiia, under such circumstances, is in its
effects local rather than general, and that, by removing subsoil 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 vamn to attempt to remove the whole of the
ramn-fall m this way. Well-formed impervious bottomed surface drains would afford the
only possible outlet for heavy rains. .

But heavy rans arc less mjurious to health than 4 wet or damp soil surcharged with
organic matter undel high temperatwe. Even m the tooler chmate of England it
has been found neccessary for health to afford a ready means of exit for subsoil water
from barrack and hospital grounds. This kil}d of work is usually carried out, hke
ordinary agricultural drainage, by means of diain-tiles laid 1n lines four or five feet below
the surface and 15 or 16 fect apart. We would strongly 1ccommend that this 1m-
provement be tried at a fow of the larger Indian stations ; and the effects of it upon the
soil and upon the health of the men carefully noted.

The chief difficulty in_low flat stations, }\'hex'e subsoil drainage is most required, 18 to
find an outlet 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 ate found to be defective m this 1espect
should be rc‘]ected,just as they would be 1_f there were no water. As regards existing
stations, absence of outfall should be taken into account in determining hether 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
ctations, towns, and districts are intended to embody the chief pomts of experience
obtamed m England, and may be adopted Am2 India so far as they may be found appli-
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Pipe drains.

Sewerage and Drainage.  Pipe Drans.
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Manhole, Tumbling Bay, and Double Ventilating Arrangement
The details of other ventilating arrangements at present m use for brick sewers at
their juncticns and along their course are shown on Plans II. and I11. '
Earthenware pipes make the best drains up to their sectional capacity, say 15 inches.
Half-socket pipes,laid with the half-socket down,

. Fig 2
make the best drain, as any pipe can be removed -

COVFR

. K i ;&: °"h§;£ Frese
without breaking a pipe. s ._-..‘Y:H:{-_..:.t R
Common circular vitreous earthenware pipes, s 1 oy
with ordinary junctions, are the best. s L= -3
Drain pipe jomnts may be made with well-tem- - - J: ve
pered clay in sound ground, but should be made I o T ¢ C s o
with cement or with hydraulic moitar 1n open or & |l = all R
m sandy ground. , LTI ' E i
Plan IV. gives the usual construction, junctious, SR I L e F
and water-traps adopted m laymg down earthen- E‘: = T’Ib‘:ﬁ:::v&;
ware pipe sewers. G- AT
Manholes, as for sewets, should be provided on g o= e
all drains, with means of flushing and ventilation. s, - It .
On Plan V. are shown sections and plans of € nall i = \; A
different forms of manhole and lamphole for ex- Y.ww® T3 %‘3’ ‘4;

amining pipe diains. ]

The  usual method of ventilating pipe diams Manhole and Ventilating Shaft
is shown in fig. 2, where the charcoal screen 1s placed vertically between the manhol
and the ventilating shaft. nanhole

Earthenware pipes of four mches in diameter are sufficient for w

these may join drains of six inches, the six mnches Jomng nine
15 inches, and these foiming a tributary main,

LV 2 e et

aterclosets and sinks ;

inches, 12 inches

) , and

Or passing to a main sewer.*

e -

* The town of Alnwick, im Northumberland, stands on pait of & natwral dran

acres, With steep gradients  The population 1s about 7,000 There s a water supply of 130,00

dav, and eome 1,400 waterclosets regularly in use  Common puivies have been abolisheq ‘ T . g“llln"s mer

\s 18 nches 1n diameter, upwards of 2,000 yards in length, having a fall of one (1) 1n 4(x) ‘h? o ara soners

of 15 inches, 12 1nches, nine inches, and six inches j all honse drains aie four inches, These 'lh:‘ rel\ﬂm ntircly

OF em thenware PIpes, and have acted petfectly during 10 years  There havo been fall uoste:a:: t‘e el

(paracter, causing great destruction at the surface, but the sewers were not Injuted norbdnl any o’ncr?::al] "
) 1plain

age area of 2,000 statute

JW‘.J

I
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Leading Prunciples of Constiuction of Sewers and Drains.

Large cities and towns are exceptional, and will require large constiuctions where
natural streams, such as the Fleet ditch in London, " are arched over. But in this .
instance the Fleet ought not to have been used as a sewer ; ntercepting sewers should
have been formed on both sides, with fiood or storm water overflows from the intercepting

seweis to the Flect river.

In India, and at all tropical stations where there aie heavy rains, any attempt .
at proportioning main sewers to area and ramn-fall must break down. Sewers cannot
be formed, at any reasonable cost, to 1emove all the surface water during heavy
rams ; and if they could be so formed, such sewers would be cnormously too large
for the ordinary dry weather flow of sewage, and so far as a sewer is larger in sectional
diameter than is requisite to remove the ordinary refuse, soil, roof, yard, and waste water,

Seweis of small sectional

such sewer becomes a cause of nuisance in dry and hot weather.
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 1emoval of all the ramn-fall

except what sinks mto the ground.

2. To provide for the rapid removal of this subsoil water by land or subsoil drafnage. of sewers
3. To dram away the refuse fluids of all houses, bariacks, hospitals, stations, and towns

by close sewers and drains.
¢ Sight-rails” should be put up

at all convenient points to maik the proposed line
and level of the sewer or drain before the ground is opened. The longest lengths of

trenching that the ground will allow should be opened, trimmed, and bottomed truly
before commencing to lay in dram pipes or to construct sewers. To construct drains or

sewers in short lengths is to increase the risks of defective workmanship.

Sewer and drain tienching requires skilled labour.

and working 1 short lengths.

: r. Deep trenching may require
staying, propping, and ¢ polling.” Quicksand ml} require special means, * close timbering” :
Stable htter mixed with ashes placed in the jomts of
close timbers ariests quicksand better than any other means of filing 1. But no general
instructions can be given for dealmg with quicksand; the enginecr must use lis practical
knowledge. Where quicksand occurs 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 clav ground should not be allowed to fall 1n laige masses on the finished sewer
or dram. Biicks may be displaced and eaithenware pipes may be crushed by allowing
large masses of the sides of trenches to fal.l. If theie1s danger in removal of timber
stays and props from trenches, when filing in over a fimshed sewer or drain, it will be
better and cheaper to leave such timber undisturbed and fill in the trench, burying the

timbei. .

Sewers formed of a single brick 1n thickness require moie care in filling in than where
two bricks in thickness are used. The sides and “spandrils” may, in some cases, be
filled 1n with concrete 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.

« Tall " or *grade” m any sewer or drain 1s not absolutely necessary. A propel
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 that the main sewer at West Ham, a section of which is shown at fig. 3

is Jaid level for half a mile at low water of spring tides, and
then for 2} miles with a fall of three feet m a mile. This
sewer is four feet six inches igh and three fcet wide. The
surface of the ground under which 1t 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 mvert had tobe so planned that
it could be laid under water by feeling only. Upon this cast-iron
invert cement blocks were laid, and the sewer bwilt 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
gradient or water head in the sewer. .

%‘g{;:% Moy,

CONCRETE

|Ml'r’ JOINT.

Main Outlet Sewer, West

Ham
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Leading
principles of
diainage and
construction

and drains

*

that they wete not larger

diameter, They answer perfectly

A4

It would have 1equired a sewer 10 feet 1 diameter to have removed the flood
water ; this passed over the surface as such floods had done 1n all former pernods,

Alnwick Castle, standing on several acres of ground, 18 sewered with earthenware pipes of 12 1n, to 41n.
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Disposal of
sewage,

Disposal of Sewage,

truct sewers and drains wit}, il i S
todo so excepting on rare and i i oo fall, nor will it be nccessa!})l'

rain o] . A sompara_tivcly steep fall willnot in a
mi . cle . il
a limited supply of water passed do an and sweet i very d

i ry w with
. Wn 1n driblets, Y weather and
and short intervalg : i

here myst pe flushing at regular

] out constant care, T
ments must be intelligent o he “ipennt

nd unceasingly regylyp
In a system of sewers and draing, abfull D
escribed above, and fushi

0g arrangement 11

. 00 ng swill e

of the situation. Inspectlon can be nabl
manhole ; flushing cap
as also at al] intermed;

distribution and dilut;

ilating chambers,

e the engineer ¢ be ab
be made of , a0 be absolute master
be brought ; ¢ sewer rain gt

means, such as g p,

velocity of one foot per secon
gradient by ﬂushmg, and such ve]

. All sewers and draipg should |
and subsoil or other

sand being admitted, see P

may be €asily removed an( emptied

For all purposes of drain spitallr O
urinals, Iavgtoges, sinks, andal§e of barrack and hospital buildings,
diameter, wil] be found suffie;
a well-formed apg h
escape from the drain into the
drainage, that, afier sewa
at the outlet,

The water from latrines, yrip

als, lavator , .
down the drams ang SEWETS a3 to have g %Susi?gob:%gsctll]a‘}:l‘z‘? bol us]ed end dischargeq
and should also be regularly attendeq to. ° % $hould be proyideq for
€ purpose of draimnage sapjt,

. I Ty works and regulations

mixed in water, all surplys, dirty, and waste wa?er, immefi}:stu I]d be fo remore all refuse
and_decomposition commences, €Y or before fermentation

Tanks should never be used in Ingj, t
0 store sewg

of each day should be expended, so a3 to prevent thg:c?d ol water
either by dlschargmg 1t from the outlet, or p Smenceme
for manurmg soldjers’ gardens, or

2 Y O applying ¢
idiers’ for similar purpoges.b fo t the ground
but sewage retained In cesspools, i

In imperfect draing g S not injurioyg
. C n . ,
contaminates the wells, and jtg decomposxtlon produceg d sewers, foulg the subsoil and
mmjurious character, .

u ; of a Most noxiong and
€wage and waste watep ought, if ossible, to

dry portions of the year. Fregh seI:va ropen,ocd for P

suitable vegetation wi]] be

found 5 Profitable undertg}.
The solids ang flocculent Matter may he straincda ]ﬁﬁt' f
cheap manner, (S, Appendix No. I, o sew
No form of filtering, pxecipitating, Or treating sewyqq

an separate the grosser solids, "[pn either Mechanjcally o ch

Eliluent wate
essentially Sewage water, an should only l:::atli:é c{ifﬁgr any form
$ i

» but the produce
of utrefaction,

. rigation during
for Promoting the growth of

ge mn any simple ang
cally, can do moye th
of treatment, remains
purposes.

I'resh sewagqla passed at once overlight soils need not hay
but for many plants yt may be adyisqple to remove the goq
as to use the effluent wotep alone, e solids remoyeq
ordinary manure.

¢ the coarser pa

rticleg remove(

/ment and oo, )
ulent matter

from sewa %0

SC may be ugeq as

e ]

ace outlet work
%iivcv:kotanks are not needed.t S:f;
11 be an unceasing flow no g e
Sgauld be two or more such tanks s
0
flsed, and one may be ¢ cansed
It is frequently neces(,;1 zel
level and a high or flood level.

tha he bottom of the
vater, a plan such as An iron pipe was fixed at the
the surface at low v nd to answer. An
figs. 4 and 5, has been fou

/
*/;
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Sewage Qutlets.

1 Sewage out
1 i ive in_construction. Pev
i in design and inexpensiv traction.
2 should ever t:i illix:aplfanks, with earth sxde(sl, thrOl;‘:ﬂi) :guch ’IEhere
ter i answ .
ches per second, A
for tha tlzirc:hl;, eithgr one or both combined may be

. is In use. . . er
the other i1s 1v iver havine a low summ
leansed whilst £ wer to a river having
utlet of a se
carry the o

: P

. Fig 5.
Fig. 4.
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# . ement ensured
"the junction. This simple arran : 1o the

sewer with a slight dam 1nd]§:$ s‘e)fvat;e {)elow the summfr IIf:)Iv]V gihel; %:; ;tr:“}:mr b

the discharge of all thef gg assage to the storm water. r;of gstorm water; while an

brick sewer abovf(; gta:v?d; mlgrht be required for ﬂ];e regif::: sewage.

high a.nd t11121 6i’:]echf:(; in dia’metgr, would remove all the or J

iron pipe,

uc

mbay. Sewers may
England, and otheilglsggz- and as is intendedi) on ,Eh;l(l)(éc‘;: 3:3(1‘;:1: g{f-acgng tidal valves;
the Thames, near  water, the outlet being ; d as occasion may require.
aid at the depth of low ’ ided to use at will, and a must be
}i)(;t}d permanent valves bcm% als'(;lf?i)w"f]:?: liable to rise in flood, the area used
ate Wi

; i lso duplicate valves to
Vhere sewers communic clf-closing valves, as s Ives to
em‘bankcd, and sucdh seThwers n}\u es: fl]]:(:;s inust be banked out. At the aity of Carhsle,
hand. e 1nv
be closed by
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Importance
of meteoro-
logy to
drainage,

Examina- .
tion and e - ’ JIng a station or town should be e
selection of 2Vailable quantity, and glg, analysed by . ) b3

water
sources

10 Water Supply. Eramination of Wy
15 feet vertical above the ]
are carried above the highes

Where lands desirable to
coustiuctions, it will pe g question of remoyg
ficially draining the site To

Pumping is resorted tg fo

fer Sources,

and throye, which the outlet g is L
e > R Y
t level of ﬂ%ods. wer s laid, Al manholes

be used for building purposcs are w

ater-logeed by artficial
1g the cause of ot )

obstruction or of arti-
urposes in many 1.

agmiuliiilralTlllses. Sewage 15 Umpcedrz)xt {)Vest Ham, niag Ilf(f::i

Enrg and.  "Lhe low levels of ondon wil] pe bumped, as also the Joy levels at Bombay.

I'he sewage pumps at West Hyp, 4
) Ie so atranged as op] al he:
level of the tide as each tide rises ang falls, and not to a fxi]x{dt(:‘ renmerye aetual ead or

Steam is the cheapest PUMpING power for 1 streme high-water head.

) . t sewae For
small volumes of sewage, Proceeding from barracks or milita ge of towns,
may be made available; windnyg ca

weather and ram-fall are variable,

’
In dealmg*with questions of (r i
make himself acquamt

and w)]] pay for Pur(]y
on, and at Worthing, n

ere are man i :

logical charactes g'f‘n?ﬁ:rz i Sstlﬁgs tollf)‘e obiscncd N & new country, indicating the meteoro-
. Vvio

furrowed, rocky cnt ran floods tale place, steep ground wyll be

oTo i
ground will pe b and watercourses gpd valley lines will show the

violent effects of flood waters I
0 Great Diitain TIVETS Tise in y
somme 20 foot; o nver Edun o o , ﬂoo. trom low.y ater le LL
ork, and other rivers of

1 tlisle, the river Ous Y

a similar char i ’ ; T

many parts of‘ailtﬁl;(; InSSo:.xth Aftica, nivers rise 60 and 70 feet vertical m floods, In
PC Spain, Ttaly, gy S 1o water visible jp dry

seasons where roaring ow Other pglli]l o there ;
- affected, as is known to In D occasionally., Many parts of India are stmlarly

“Mediums ”

. stered and is compr chended.
Jears vary 1p Gres P .-
potnt or place wherg A y cat Biitain as much as one to two

3 that 15, at any
years shows a mean ram-fa]] of 30 inches, then,

st ycar has becn as low ag 20 inches
Inches ; intermediate years oscillating between these
cient for the laroest posseliﬁs’ é’“dge‘?, culverts, viaducts, or other water-ways must be suffi-
volume in a riyer S incre:s 301()1 that can tale (})lace. In Great Bntau} the dry weathel
times the dry weather vol.. mce Y ordinary floods 300 times, and occasionally up to 500
excess will be much greater. . N tropical countries with heavy continued ramns the
land down streamg and

SecTi0N IL.—Warer
» suppl

. StppLy,*
Every existing water-

[y

) amined as to its

. ,I\ES har duess, by Clarpe o 0 iy a competent chemist, to ascertain, —

: b. Zlatuiet()f 1ts Constituents, Suspended and dissolyed,

It C-ﬁ ltmn 1 ICSIOf each constityent per gallon.

b 2 TSt prineiple that y, ater, containng sus ended matter
uted in that state for the use of t °® P ’

The most important soluble i'oops.

i Ngredient jn wat
of this should be Very carefully o
animal or of vegetable origin. ¥ estimated and ,

should never be distij.

er is its organic matter, The amount
ts nature ascertained whether it be of

X subject to utrescence is ohjectionable in
§uch Cllmates as those of India P

‘those Water containing it should
1ts Presence, or, if this cannot be done, it should be rejected
A grain or two of vegetable maty,

€r per gallon is not so objectionable,
* Recom
% «8 Thatall exxstm:w;;te'::;iahﬁn of the Royal Commassion respecting Iater supply,
o Loap Ll existing rees be sulyjocqeq to analysix, and thoso rejeeteq which ¢ j
o hea present method of AWing and distributinge water b 1w e matters mjurious
(21

That all water used for drinking Purposes hg Siltored, of othorwos punﬁeg.’c’hscontmued wherever practicable.

=
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’{

11
Qualities of Halers.

i r
nt of dissolved saline matter, especially of chlorides o

ontalning a ge amou : ucous membrane of
) large am tion on the muc
Waters containin on accoqnt of their ac

sulphates, are not suitable for use,
the bowels. )
If at any statxfgp there
ituents not of injurio '
f)?)llj;t; gram or two of dissolved ve

o s isti source can be
If any existing water s

g i line
ining e grains of sa

a . taining two or thre

h b rater source con of sal
urion eh ra:tif'e no appreciable quantity of amxzu;hz(;d mca ret;inned
1 g : uch water may b d
oy fret’able matter per gallon, such w

g

made to afford water, after filtration tf'hrzl;lgtl;
y ; aree 0
ith or without artificial magnetic oxllde ?irl;gg,s of a deg P
wi . v 0 )
sand and charcoalz d above, it may be used for the SUtPP(; s or for extending the existing
similar to that state v waier source for supplying r(‘l’ P d only those sources selected
Every pmpolfed m]z\ zed in the manner recommended, an y
aly oo _ i
upply ehoulc be A7 te purity. ; i /ill vary accor
;Iﬁghyaﬁb,d . Offtb(:)rrlgg‘tllllsélnts? org:Znic and inorganic, fp exl; %ilig:)r sv:)in’ce sjilould be
As the amount % t%er 1t be rainy or dry, the purnty Oa: vgrell as dwing the season
ing to the fs‘casor\, “]yZlS conducted during the dry scason, )
- 9 f from analysis, be cxamme
udged o : i 11 water sources should be ¢
of the rams. iinary Inquiries, 2 Such mnquuies are just
In addition to_these g:lelnto axzel tain their state of punty. . tboughe " r%ount of water
chemically from tumne tt(:.Y like India as are periodical inquiries I
i coun R . s,
83 MeCesshry I om pirmitive roc
supplied from the sou,rceéhat obtained from the ram-fal.ly_ﬂgwgllg glrfacg drainage of &
The purest water is 1l probability tank water, receiving
] in a
The most impure 18

in a foul subsoil.
hallow wells, dug in other analogous
lous district ; and water fromlS clay slate, millstone grit, and someth oolites cﬁalk,
por();lranite gneiss, mica slate, af\)[( untzm limestone, new red sandstone, the )
) 0

: lly from
ft water. Water fiom the chalk 1s genera :
ations produce soft hard water. a el with
fl?,r(;n some of the ter;c_lz;]rle?l g‘:sducz aeologist who has studied the subject 'w

ar .
14 to 16 degrees o

eological formations
he sort and quality of water any 10 ! t}fl‘ewzglzgitﬁg)m tl%e several great
tolerable accuracy t e.st who has analysed many samples ;)1 sis of a sample of the water
will give;1 ?nd at%ls:]\flll indicate the formation by an analy
1 ormati
geologica

it
roceeding from 1
P Asa r\fle, buigh
segetable tinge.
an)A‘ %;own or browms'
water, as the vegetable ting
Water may be hardened

he. ool i a ell sinking in
besides e, o e comglrllg(tilcig v;}lle oolites and lias shales, so that deep w g
Iron and sulphur are

i ter fit for use 1s, however,
t 1s attended with considerable risks., Hard wate
mations . o -
thegg g(‘;:'tqmed in abundance hom t(il es:r?(]ilst:()sne formation. ‘There as rlsltllzl g:ep sinking
} ‘ . one.
i 1 the new re T 1 sands
Salt rock is foulndtn ood water is frequently found m theOn s ave generally
from this cause ; bu %arely roduce gaod water Lime, wron,
The coal-measures

1 i m this formation, k formation 1s
combrmed W(lith the wateeernoslzxtrign;gog:ce hard water. Water from the chal
Chalk and upper gr

in the chalk. . e reverse, according
mainly derived frorél ﬁss‘:rre?r;ﬁ] sand or débiis will be hpulebgr b:)}]]uble e mat ter, o
Wate? SPr mlgrs otv"tll?gnts in the sand, whether, e g, there
i
to the chemical cons

i r mixed with it. s bo rjected.
SO o maglccs or marshy ground s}lould always Eunt'; coted: iets i superabun-
i s conn source of orgu e e and jus Iil Waters of this class are unfit
oy m(i) y c'onflr":'(:;e;;able matter from trees and jungle.
ccayin | . ‘ | |
e ! S);hgy oe e sl 1w tter in Indian tanks is surface filth.
e mos B O e to nd the soluble matters con-
L Con}?l(?nr' in purity according to the natu]re a
t .ngl. Wflf(e)rg‘;(:lm‘g f)rom which the well derives its supply.
ained 1n

even from
1 lways Liable to pollution from vegetable matter o1
Shallow wells are a

. flicient depth to
. ly, i.e., wells of a sufl 1
" 1. Decep wells on Y -soil water shou
animgl matter {}nﬂtheres(;lurif;(t:z Is)cl)xlrity, bonld be 1S1un11:, ;rcand the surface
fford water of the . ing the well above. important
z‘tlne cut off from;he deepf“atsab({tﬁgimi%npervious surfaces would afford an imp
Rain water from roofs a

i tions. . . : ter from roofs
soee of]supply lﬂt gzi[rl; sItna%li:cl:x ?xtlalndm might obtain sufficient rain wa
Probably ncarly

B 2 . '

S T l oW . i WS dOWn
1\ ater is hard W ater The hme m the \Vater thro W
t Lpa ll'lz1

I ft
inged by vegetable matter will most protlilabl‘zageer $0
e we tllcll] Tot remain if ime weze also presex(lit mthe : vater.
eb;v()cl:)ntainixlﬂ 1 solution iron, sulphur, and o
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Means of
distribution.

12 Water Supply. Means of Distribution

for all drinking and culinary purposes, reserving all the oth .
- er wat
and for cleanliness. Poses, © ater merely for drainage

In some instances, flagged or cemented surfaces of giound micht 3 i
a0 some sg g ght be used for collecting
In hilly districts it may be practicable in some cases to
) construct storage reservoirs
for collecting and keeping water for use dwing the dry scason. Such reservoirs, if abov;
theI level of stations, would tt:nab]e water to be laid on by gravitation. T
n every case, except there be positive chemical proot’ that filtration is n i
] ot requ
water for supplying the troops should all be passed thiough filters of gravel san%l ‘f:d
?harcoa], w1t(}11 gr Wlit:?oulf; arft‘lﬁcml magnetic oxide of iron, to free the water not only
rom suspended matter but from dissolved organic matter, when i
Solyis obiamable, g ) water of this character
The means employed for distributing water should b
et g should be such as to fulfil the two-
fold condition of having the water always laid on by pipes for use, and deliering the \::t?:r
il‘or ui‘e as pure as it is at its source. This punciple necessitates the abandonment, at
ea;t or stations and towns, of the present system of water drawing and water carrving
n every instance, except where the water souice is at a sufficient elevation iboa:
theAsltatlon, water would have to be pumped up for distribution. v
B EnostIevery form of water glistri‘butiou is in use for towns and barracks in Great
hif:ht;].e 1evnt.song:) casis, water 1s laid on at head-piessure from a public reservoir, at a
g ation than the barrack. In other mstances, the pressur btai ’
power employed to throw the wat > » the pressure 15 obtained by steam-
P o et s water to a sufficient elevation in a stand p'pe, from which
raised by steam power fC_)Wn zllse and supplied to the barracks. In some towns, water is
sufficient elevati}))n to dll.:)trx]'llblf:epwvvv:tns %)0 an iron tank, supported on a w ater tower of
. er ravitation. i i
having a water tower and tank suppliedybgy h(:xsél(igb ThcrIe is one fort in Eng].and
tanks are filled from deep wells by fored our. In other instances, raised
have also been recently introduced £ hpumps, worked by hand.  Improved windmills
So far as can be judged of from ti)xlt;tl elsame P ional 1
ndran Stational Reports, theie is hardly a station

that could not be supplied with
water al . R
quantity, by one or other of these methodls.over it, and at all times, and in any requisite

The chief difficulty in India wi
a will be the i
1 1 : ) question of fuel £
iﬁinii? ‘E:tglsg(:ﬁ:;ig :ﬁleti :hereyer animal power can be obtai(:xrestem'}'hle)owsxcrbz}
=) ’ T are rivers, might also be emploved : N
but this, as already stated, is very inconstant, and the pf yed; or windmill power,
capacity. ) Icio1c requires gieat storage

At mOSt Stations pl Obabl the rran
S A best rangement 1
; ] i i{ i a g W Ollld bc to raise a water tower

R high as the .
:Z:}; f&%‘;}f&e Sp“lg}c)?icf tetitllfef‘og‘r()f the tower, and PrOtcczggfffgn: liﬁeb:;rna’gk:t;_y sAn'i‘rl?il;
4 om - .
be large enough to hold a day or two’fsl sieeli;:’ ell, river, or surface tank ; and it should

The general principles of water suppl
r m b >
1. To select the purest aVailablePSO{uceaift:r Sct:::f?ﬂbzrxfzg;s: follons :—

2. To filter the water, in order t i
r o fre
organic matter. ’ eit from suspended matter and from dissolved

3. To store it 1 covered tanks ise i
1 an . .
gravitation, » and to raise it a sufficient height for distribution by

Applying these principles water may be obtained—
rom rivers and streams.
» natural springs,
»  Wells artificially formed,
» Impounding reservoirs, ‘
»» tanks and cisteins.
»» 4 combination of tw
And may be Bconveyed for distribution:)—or more of the sources named.
By means of open conduits (before filtration).
By »  » covered conduits, always after filtration
Aquedcts Of_yma;,0 o pll;))e.s llmdcr pressute. .
! - I brick-woik aie not na i
cvinv ;?egr;g;a, lt):ll))mball))tx cheaper than such constrzlcct(il(’):ss et and wiought fion il
 Vater m ilevaég:gab égeb);hgmynty, that is, water obtamned at a distance may be found
as to allow of its flowing throurr}(: cbgs(tilop’ barrack, or hospital requinng to b{ eupphed
is to be distributed. > wits or pipes to the tanks or cisterns from which it

-

IV ater Supply. Storage.

13 f/}l\

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 hfted, and the most
efficient form of power at command. . .

A gallon of water weighs ten ( 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 (%u]locks) may be used for supplies for barracks or stations where steam )

cngine power cannot easily be obtained. '
A pump for water supply. if the Lt is more than 80 feet vertical, must of course be
double action—ift and force. Such pumps do not necd to be desciibed, as they can be

obtained ready made of the best character fiom many makeis. . .
A spring is the lowest point or hp of an underground 1eservorr of water in the stiati- Stoiage of
fication. A well sunk in such strata will most probably fuinish an additional supply of water.

water. ) )
In Appendix No. 1. are given improved principles of constiuction of large storage

P

reservoirs in England, together with an improved_method of diawing off the water.
India contains so many excellent examples of im ounding reservolrs that it is hardly
necessary to state that amateur engineering should never be admitted m devising and
constructing such works. No geneial rules indeed can be laid down on the subject.
Nothing short of competent practical knowledge and expericnce can obviate the numerous .

chances of failure.
Natural springs may
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 Water pipes.

distance.
The fall for a condwit may vary according to circumstances. The fall should not be

less than one in 1,000 nor greater than one m 300, unless cast-iron pipe conduits a1e used.

In forming an earthenware pipe conduit gieat care must be taken to make the tiench
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 entening the pipe.

In formmng a conduit the pipes should be laid in straight lines fiom point to point.
There should be means of mspection and of ventilation at all curves, The radius of all
curves should be ten times the diameter of the condwit. There should be means of
ventilation and of inspection in each quaiter 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 pressuie. \

All valley or syphon lnes should have double the fall in their length of the ordmary
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.

Turned and bored joints are cheapest. )

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

Lead for pipes and cisterns should not be used under any circumstances. Wrought-
iron pipes from 4 up to 1} inch may be used for_ services 1n hquse§ 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. Rain water

Tanks to store rain water may be of masonry. They should either be arched over or tanks
be roofed so as to protect the water from the direct action of the sun and fiom 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, gravg:l, or open jointed rock, great care must be |,
taken to gve the puddle a full and even bearing over the whole surface area ; open joints
in rock must be cleaned out and then be filled up with concrete. In gravel large stones
must be removed and the entire surface brought to a_leve], smqoth, and even plain.
Clay puddle will only resist the pressure (I)3f gvater when it rests solidly on an even bed,

be utilized by storing the water in a reservoir which will contain
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14 Water Supply.  Filtratwn,

80 as to prevent the water forcing holeg through it, which wil] be the case if there js 4
rough uneven surface and open spaces beneath. .

Tanks require to have an nlet PIpe, an outlet or supply PIPC, & wash out or cleansine
and an oveiflow pipe. These latter, the cleansing an >

d overflow, ma be joined.
The mam tank or tanks should have valve wells so arranged, %o o

of supply to be carried on independently of the main tank,
On Plan V1. is shown a plan and i

wells, as at present used in England.

By this arrangement the supply of water is passed duect to th
be passed on through this well djrect to the main tank .
the outlet-well by opening the valve in the main tan
By closing the valves communicating with the main
valve on the end of the connecting
pipe in the outlet-well, the supply of water may

The overflow must be formed at the inlet-well to b
ing arches, and end windows in each bay, as shown

in Plan VI. This 1s, of course, mere] ¥ a sketch to show the gencral arrangements,
Elevated tanks for immediate op dally supply of water should be of cast 1ron or ot

wrought iron. Cast iron requires more care and practical skil] i construction, but w,]]
last longer than wrought iron.

There

O

Cast-iron or wrought-iron tanks should be arranged so that the supply of water ma
be carried on in a small co ner ¢ompartment, (as shown 1n the sketch of g cast-iron tank
with a separate supply ecistern, Plan VL) to allow of the mam tank beine repaired’
cleaned, and occasionally panted or varnished, ° ’
At the junctions of cast and wrought 1ron

) will waste more rq idly than
cast iron; and Junctions of bolts and tie-rods may give way if not rep:ures xriY time,

-plates or tie-rods ;
node of arranging a small mper tank, within

pendently of the larger tank,
] small tank will be
Pipe having a valve op 4,

ctional capacity suff-
PIpe not exceeding two feet per sccond, as

1 proportion to the velocity, as 13 showp by the law governing the
dehvery of water from 1pes under pressure °

Water presses equally 1 all directions, and the pressure 13 due to the vertical head
and not to the volume of water 1n a long horizontal main,

Where water is to be collected fiom rain-fal gr
surfaces on which it falls perfectly clean, as also the

When rain water is collected from roofs,
enllected.

Where wells are sunk or used, the lining of the wel]
as to exclude surface water. The possibility of contay
prevented.

Watering troughs for cavalry horses should be SO arran
an independent supply of water. Oue trough should ne
trough, as the water 1s rendered unpalateable
It does not require more water

cient to allow of the velocity in such main

should be made water-tight, so
Mination by Sewage <hould be

VEry rain-water storaoe tank shoy] h .
The cheapest and best form of filter may be rea dllybma b gm!::? lt:mf]izlter ]
charcoal, to which may be advantarreously added artificial mq, LN an

The followings figs. 6 and 7 show plans and
stations or barracks ; either of which wij} be fou
degree of impurity of the water to be filtered.

sections of filters, single o double, for
nd useful, according to 4}, quantity or

B =t {

Y

vy

s

Water Supply. Idtratwon. 15
: ' ement of filtering
i ter have to be filtered, th_e alrang . i
o conmdemb}(i’lggd\lflsl?fi;vatlxe one usually adopted in Efpglljmd. 1B1t1:t \:'lfl:elgsil}]l%
materiy sho.wnlogo it woul(i be necessary to place a !ayer of ¢ alllcolz: veen
such ﬁli'els mel r;ou:l’estroy as much as possible any organic matters whic may ]
layers of gravel,

tilize pure
yAll possible and practicable means should be taken to collect, store, and utiliz P

. 1d be covered
t Springs, wells, conduits, service reservoirs, and tanks shou
soft water. Springs, ’

ontamination . . o u
or ptherwise p;'ofcrtiedufﬁ(c):lsnéere known in the Last ages before civilization sprang P
The laws of hydra

. ought non for conduts, pipes, reservoirs,
in the West ; but the Hu's essm? fh?i?:it S?ed a‘:rrzmgbcmcnts for waterworks. ] Masfgnryta(};loel;
and tanks have maf:erlf? o st egtent are not now 1equued A syphon pipe o ff:as ron
ducts to span valleys o ‘a‘:alle cheaper and better  Elevated tanks of c?‘st or of wroug
will convey water acrotss Zted m{l ch more cheaply than of brickwork or (')t, m'zlllsﬁ{:.h caner
ron may ailsoifl'x:v ;fe:r;sc::l be obtained near a statlotn aft an}%vgneie(;rla;:;%%e; wi p

artu e i . oravity fro ¢ .
to ISZmp thz;n 1t will b(i w0 l;;u\liégr“;?; Egrsta lconszfdel ably m%re to obtain thzin a sglpf&z
A supply of soft and pu water. The soft and pure water may never_thed etss . enisl}
of hardcrtand ni(l)zr:ug?lp;f)iks to bring it in may cost double the sum required to fur
cheapest to use, g o )
arder and worse warer. : 'er porous* substrata, sinking a well or wells
the“?here a river ﬂ.owsh thr(f)i‘:l(aer}:c: ‘(?fl‘ h:;'l);emrfvelP filtiation 1s a cheap an:i éeady Cmettlléoi
- tli)e ine ‘ivvlz?":v;t:rlinturallv filtered. The water supplied to Windsor Cas
of obtaining r 8 )

Y
Fi¢ 6 —DrTAIL OF SINGLE FILTFR FOR RArv-wATER Tank
IG —
Section on Line A B,
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Where waterwo;
order.

Storage reservors must

looked to, so as to prevent foy

repoit as to the state

monthly from each principal
The engincer officer shoul

waste, if any,
The medical officer

Principles of Bariack Construction,

soften and otherwise purify water,
time be made available for India.

ks are n use, care will be necess

Such filters or filtermg me lia may piob

pen or covered, must be

Pply may with advantage
engincer officer.

ably in due

ALy to preseive the warks in effective

be fenced ip. Conduits, o
ling of any kind.
of any local water su
medical officer and
d give the volume used, the
L)

cgulaily

be required

volume ip store, and the loss or

ity and an analysis each month,
are peculiarly affected by &i Inhing v

greatest possible purity.

ver day per head for the
including baths but nof was
of adults, and where the ci

attention to cleanliness, it ;5 probab]

people, and. 30 to 35 gall

nderground tanks for g,

carefully constructed ang i1
subsoll, or from the subsoil ;

They should be constructed at g
should be carefully arched ang cov

As regards barack w
buildings for every required

from a tap.

Every day room and readin

similar manner, And there s

the cantonments, especially in

Although 1t is desirable

care should be taken not to

In laymg on water for b

have its own water supply,
fountains or hydrants.

Section 111

accommodating British troops

whol

hin g.

llons per head for sick in ho
purpose, mcludmg baths, but not in

for waste. 1In England waste

ned

t]

nto t

that

~—PrincrpLEg ofF Bar
The accompanying plans are int

in India ang in tropi
* Recommendations of the R

“5 That the means of nstruction gy

That covered sheds for exercise and
soldiers’ gardens 1n connexion with t

ered, tanked, and distrib

inl\mg and cookmg water,
and freedom from vegetation.

e, should be conveyed

ater, the facts shou]d.b
a switable remedy may be piovid

Every possible means should b

tanks, cisteins, pipes,. o
e used to preseive the

e h

e that about 12 gallo

pure water for coolip

S0 as to prevent leaka
he tank,

§ room should haye drinkine te
hould be drinking : & Wwater at hap

connexion with guard roomg,

5 ; the whole sufpply should Be 14
it is expedient, with a view of watc 1
cases to provide each separate bloc

hmg, and, necessary

the water supp] y
awa

ubsol and become an ad(

Azaars and toyng
kept in view. All water brought in ¢k

wherever Practicable .

, the same

ended to illustrate t

oyal Commission respecting
4 1ecreation be extended tg 4,

8YMnasticy b provided, * » »

he sty

tion wherever practicable,”

ome distance from the b
ered to prevent the entrar

ater supply, water should be I,

e burpose. It should alwa
rinking purposes, ablution rooms, bat

Every barrack room should hay.

RACk o

ed.
taps sho

water for use

y Incl

¢ recorded, an

If any men

d the causes

uld be repaired at once,

uding wash

in bulk and in the

ing, is about

In hospitals it is 95 gallons

ospital population (sick, attend

reisal
sof the clunate and country requj

ited, as, e.q.
g and drinking, this
uted by atself,

» Possess the

e, the
ge, either f

arrack

¥s be ayalal,

¢ laid op from

L of checkin
k or bullding with 1ty o’\\x

lace any water tank under t},

room  The water tank shoylq be kept separate, closeq
It is a fundamenta] principle in

water brought into them for ys

will remain, more or less, in the s

By

gymnasia, w oy} g}y,

rrack (’onslrm'(m
1eet the rey
at “orl\uhol

advantage

bulldings.

Ice of sufyce mp

4 ]SO

Plincip] s

required for every

uce must be made

-thirds of the supply
an be to g great extent avoided,

upply of pure water is lim
supply would require to be filt

S Waste,
1 tanl, When
¢ same
s and Ventilated,

ol stationg that
Y 8gam by dpg;,

ed source of un

ants, and ofhcers),
arge prepondcerance

IC S0 much greatcr
ns per head per day for health
spitals, would be

cluding laundry worl, 3 and allowg
amounts to about” tyo-t}

v

to the civjl

» Where the rain-falj

part of the

8 of coolness
Y should be very
rom the tank Into the

And they
uritics,

racks and oyt-
4y and mght, for

for stables.

8 to be drawn
d, laid on iy a

psy K.

every drop of
$; otherwise jt
healthiness,

should be

- Fach house should

€ supply shoul

Nsmucrm\.'
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1 ments.
Construction. Itooms to be raised on Base .
3" . Royal Com-
Barack Con ' before the Royal Ce
i vidence of witnesses ek?imllgeiports sent fiom stations
he principles contamned lSntt:]ee (ff the Aimy in India, an
the he Samtary Sta
isston on the
:1; India and Ceylon.

i . nents.
1 Rowms to be 1aised on Baser
Ch i1 !
1. Bana

barracks and
is that all futuie
t sueoested by thetewdence n ht they should Height of
vement SugSey ments. heig X
Thclﬁlslt :llzipi)(()a ciected on lt?lSLd Z):tsse may be thice or {’oulr fegtt]llxle tof;J of the arches 3 basements
hospitals sha 1tions, these basem oom should be laid o ter openings
. g c t ; the outer opening

In high any pos " of the barrack 1 nder the bascment ; Gited ander

be mchgd, and thcl{ior;) rtc:) f1.)1'(‘:\'€3nt water run?;nz%cgess, or nuisance being depo-ited
1d be take ng

means shou

ou e rrrated to event animé i d ance of work-
. 1s obtaini mit of the entr
sh ld b o piev " d be suﬁicxcntly lofty to a

’ te.
nt shoul {ormed of concre £ exelcise
the arches; the baseme d 1ts floor should be devoted would be as a place o
cople to keep 1t clean,h anbasemellt might be
p to which the
One use to

basement
ses the floor of the
&c. .To answer such p(;l -rp;?;celsthe height of the basement
for playing bowls, “a}iklsé,’(;‘c d-]c'g,ound antli Pﬂr‘;cpogcd mannet. Little above
1d have to be 1aise ble it to be used m tle]()i the cutne bascment a hittle
“1710‘1111d be sufficient to Cnal guld be carned roun to prevent damp rising. ten or
‘ r
° 3\ damp-proof course il the prers of the mchesr epof‘ a sufficient height, say te :od
und ; and alson a d for exercise and wel ts of this hcight, wou.ld be ra o
the gro bzxsemcnt were use cted over bascments o ts, with comparative safety
I{ thf(‘;ct barrack rooms (f(:nsgcuoccupled m most districts,
twelve » he oround to
: bove the g
sufficiently a

better. And
the giound, the the
. n sleep above rpose between
health. low situations, the h‘%:ﬁge:nelt would be atc)lVIbalggt tgultnt;np additional floor
ut In recums ¥ d basem ree or
unger unfhvourab‘;e tl}(,):a}rrcgmd’ not onlir gnwgaclgeconsist of a basement of, say, th
N an . tructe
barrack room

k block 3 1 devoted to
A S vhich might be

f rooms. A barrack lfoc; Ofl?sC(f)i?‘:ecn fect or more high, wh g

0 “he of ro ’

h, a floor

four feet high,

: f
8 over. . in cach Useso
d the sleepmg room f construction ; because,
es of 1ecreation, &c., ant of space m this foom o
05 aste 5
purp . apparent wa

There 13 an ap

N lower floors
i f.on
’ ino accommoda
s e, e tl'1ed 1%e11§t§3:: pacgommodatlon. In
block, the same amount Oft}f}eo (;f)wcr floor to bp ocgu})}&:} ! fo{lowmg secommodat
ot thé D s (f){xlcient area might be glvegmgs
oceupying this spacel)sllrlunrv day, and recreation r
a. o,
b. Orderly rooms.
Serjeants’ mess. res,
fl. gzii](fgls and lectuie rooms. The '
. ard rooms.
. ggrtain hinds of Workshlczlfl)zr oome.
. In cavalry barracks, saddiery
id

L. Stores.

—

C
‘) (,‘l‘ﬂ("( (l on r albc(l baSGmLIltS, S lﬂl the air CIr Cul&i mg ll“(le]' t h 3
e o

1
o floors, the uppe :
©9 That all fatme bamacks districts each barrack shmild c?‘:?i:zgf c:::a and amusement.”
¢ mp 41 , ace o or
floors” @ * 1 I fol h]“Inlow,flat,and ?};le ][()mer floor to be a cover f(tle}‘) of & company 1 each bml(:;:]z:’xch
[Report, Vo d as a sleeping room, and d to hold no more than a QU: no direct communication Wi
one only%? bfnllllsinew bartacks be coll(llm ucte two separate rooms hasing

«10 18 one building, 1n

If a company n

at most ha

cte
other * :I‘l.at barrachs * # bLe m future constry
«11 Th

erficial area
500 feet, und the sup

pposite windows ” racks be fiom 1,000 to 1,50 !

18 of heds between the opp per man 1 tuture bar

rov v he cubic space

“« 12 lhﬂt the

LR R ‘ﬁt
f the position. to ensme the bene
i the arness o all spaces, as be
100 squate feet, varying accm‘u m(ig(?ct to windows, ;10:“’;; a;ﬁl f"‘{,lturel barracks, the “’“g :{].:a,ce
P th res . - 1t ) r di

fm‘r(n]go 'tI?lmt the bedsbe <o ancf;dﬂ:?mcn to drafts. * o a'fl‘dxiat the same time out of the doo
t expo-ing hree feet apx
tilation withou least thre
of free ven

nlﬂdc 8 "ic C I - v d ‘1)“ I) y 1001‘@ a“(l
» y 4 lnd(‘ C“dentl Ot (
! ! f ¢ ls - bG Sl\mclcnt} prO ld(.
I v 0 bﬂ.]‘] ac
I " ‘l 1 enhlil(l()n
(1] -* hﬂt the

W ‘h blll"lc \ an llS on y H 1 n more t.hﬂ.n two
d 1 (28 (Ll 1 , a ld o ]
-]

i Sy y l ut ()f 1ra
1 T oms be I)I()Vlll('d ﬂnd Sadd]e% cmoved o 1l b l,'
Q 10 1e Da [
& l.; lhat m ﬂll CﬂSalI la‘la(l\c Sadd
| 1¢ (,‘(l “]tll Sl)mc".’“t glﬁzed W llldOW Spﬂce to llbl'ht thlflll * %
ToV ]

* bep
. barracks * r1th su
“16 'I:hat 3}{ barrachs be provided ‘i”t(llwlt
“17. That nd nking fountains supphe
supply  That dn o

to
ter and drained
hied with wa
That barrack cook-houses be 1mp mveg;‘thenware water latiines supp
“ 18, hat barrac ble, iron or

’ r1acticable,
« 19 That whereser p

its be
ticable, all cesspi
tlng 18 1mprac ed unnals
~ent system ; that WhEI“{i substituted  That nn}:l‘::d dramage
troduced nstead of the pre to be removed twice a da yf water for the clearsing
an ""ﬂcfl bed";n'(‘ft’:xl or earthenware “CSSLI:“(II as with a free supply o
abolished an for lavatory purposes, as

th 3_]ct, or la
supplied w1

of the urinals, be provided. C 2

v 1stant water
blution and bath accommodation with a cor

ent ablutio , 0

mtf;‘itrl‘red water be pro; 1ded.

¥ 1d better ventilated
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Size of
barracks

Space per
manp

Barrack
plans

Wall and
window
space

Doors

20 Men per Room.  Space per Man. F¥indows and Doors.

The canteen must be quite separate,
on the ground-floors without interfern
above.

It is necessary to state distinctly that it is unadvisable

y : .
men’s sleeping rooms in any tropical barrack, on account
lower floor sleeping-rooms sufficient] y for the climate.

but all other accon.nmodation could be placed
g with the healthiness of the sleeping rooms

to have more than one floor of
of the difficulty of ventilating

2. Number of Men per Room and Block.
The Royal Commission recomme

nd that future b
a0t more than a quarter of a compan ure barachs be built to accommodate

. Y perroom, and that each block shall consist of one
single quarter company room, or at” the most of two such rooms in line, completely cut
off ’lf‘.l l?'m eal,ch cthleré Wltltll separate doors to the open air ’
1s rule preclu 1 N
P es the construction of barrack rooms for a greater number than the

quarter of a company, and also the const; uction i .
sections by arches. ton of rooms divided into quarter company

The sanitary principle on whic i i
rooms 1S basedy lspthat Eonmderableh this sonstruction of bur
health 1n tropical climates,
that the air be allowed to

To each quarter com
attached.

A separate barrack block would thus contain s
or 48 men In two rooms and two serjeants.

constrt . acks in quarter company
o s.ubdlvm_on in buildings is absolutely necessary for
p?:y ;r]e?i ;r:) ‘fgrgsnigr(t}:i IS’”HCIPIe into eﬂ_‘cc!:, it is necessary

ge a surface of the buildings as possible.
pany room there should be a non-commissioned officer’s room

ay 24 wen in one room and one serjeant,

3. Space and Area per Man and I oportions of Rooms.

The Royal Commission recomme Tin f i

2 nd that’ in future the cubic space pe i
' ‘ r man in
pairack sgz)epm(flg 1roomss should be between 1,000 and 1,500 feet, and tl?e sup};rﬁcia] area
be ’Fgen an t(})10 square feet, according to the nature of the position.

. ey propose the smaller space to be given n elevated health stations, the 1

in low and less healthy districts. Y > The farger

In disposing of this area th s e : .
length, o th S helght.a e barrack sleeping room should be suitably proportioned in

Assuming 22 feet as the minimun wi y
. : width of the roon
6 inches, and the height 12 feet to the top of the \\alll’

in cases where 1,000 cubic feet are given.

o the. exclusive of the roof space,
wall would make a much beteer e, ut a doot or two of additional height of
Where 1,500 cubic feet aie o

. iven th r .
and the height 15 feet to the top of th ¢ length v

ould be 100 feet, the width 21 feet
) P of the wall, exclusive of the roof soa ’

n 1{}{:2: ‘%‘I"Itlhe IP;{OP?l;t(llogz which have'becn used in designi;gothjcpt)ii; ach block shown
roained tham coaig prnd X. At certain very hot stations g reater height of wall is
quired than could be given with these allotments of space g 1ght of wall 1s

the length would be 87 feet

4. Windows and Doois. *

n({l‘?)l;\ :‘ i‘rlt}f‘\tfﬁc?(}l}z d.\ntd th}f beds should be arranged,
> o Jcads to the wall, The wall space
least between the two adjoinigi i};fg:m:ig’ t“ 1ﬁe to . allow a space of 3 :ﬁtlt) at
the doors. ] ° T © Keep the beds free of draught from
Wall spaces of from 9 to 10! £ .
be sufficient for these purposes. 2 feet, according to the cubic contents allowed, would
In the majonit i .
a5 shown in JP]; g ‘?fI'IIFSti].]ﬁesh.ﬁ‘e doors per room, two in ecach side and onc at the end
a But, in ushealthy .’osilt ioi or_d sufficient door space in a 100m fo’r 21 men ’
windo:\ s, to barrack rol<))ms ’;"h"t has been customary to have doors 0“1)'. instead of
the circulation of air and so to > tirangement has been considercd neccssary, to increase
Posll):;vcﬁt the deposition of moisture within the room. It
y introd the men to diaughts, and causing sichness—an ¢vil
Plan VIIL., to shield the men fromu(frlzlgiy}sircexis.loq each side of the door, as shown on
advantages of having numerous doors cag bf: ‘(;btla(;[:ndbf,d. At most of the stations, the
ventilation. €d by su
Each door should have a w
18 inches of the ceiling.

There should be a window
two and two, between the wi
between the windows should

”CS M t

stated, 1t is necessary to shicld the beds nearest

t

itable independent means of

AT
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the doors from air blasts, when the doors are kept open, by thin patitious a few feet ir

i d three or four feet in width. o o -
hel’zlg‘lll]:; a\:r]indow sills should not exceed two feet or two fect six inches in height. And Windows

the head of the window should be carried up to within a foot or 18 inches of the ceiling.

; i hould be glazed. ) .
E:zg ‘:;?ndgg:qssgguld cgnaist 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
. ’

for ventilation. . ) )
lou(‘)r:leea‘:h side of the hinged portion there should be a tiiangular cheek to prevent air

rrents falling upon the men. This louvied portion of the witdow should admit of
f)leli;?r easily closed by a rope and pulley. To whatever extent it is opened, air currents
will be directed towards the ceiling of the room.* o .

The lower portion of the window should be a casement opening inwards in two
halves. And each window should be provnded with sliding jhilmuls on the outsx'de, having
the blades directed upwards and inwards. The windows should be four feet wide.

Besides the doors along the sides of the room, 1t will be necessary to have a door
at one end of the room opening into the verandah near thc entrance to the night

. described.
utinal, hereafter de 5. Verandahs. .

s g ' uld have verandahs all round. In the plans, these aie Coustrue-
hEashssarg;cttdbl?lc%roih%olumns; but arches or pillars of stone or brick mi.ght be twnﬂ:g ihe
. Og : thgp should be eight or ten feet wide at the least, to correspond with the ¥ .
l‘ttls'Zad,th of{be terrace giv in:r’; entiance to the rooms. As the terrace for the ground-floor
rooms would rest on the arched basement, tl}ls basement would have to be longer and
broader than the barrack room in propottion to the brez}dth .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, wheie there are two floois,
would be the terrace to the rooms above. But as 1t mrght hardly project far enough_to
shelter the lower rooms sufficiently fiom the sun, a seutes of louvres should‘ be carried
the whole way along betwecn the pillass, sufficiently deep to afford the 1cquited amourt
Ofﬂmiie.important that the verandahs should be ventilated to carry off the hot air. Roof to
In the upper floor verandah this can be best'don_e by constiucting the roof of the double.
verandah double with a continuous fiee an-space of_' six mches between t}}e outer covering
and the inper hning, both of which should be continuous with the coveling and lming of
the roof, and the heated air should be discharged at the ridge thiough the ait-space
continued up from the verandah. The arrangement 1s shown in Plan XI. In the lower
floor verandah, the hot air would escape by the louvres between the pillars. )

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

6. Ventilation and Cooling of Barrack Rooms.

Ba;r;a.ck blocks should be arranged so that prevailing healthy winds should blow ﬁ;mtnie-
n

acainst their sides. o . ) o, pemo
“In laying down the principles on which tropical barracks should be ventilated, it is ¢ e
necessary to state that probably no one plan will answer for every station. g

Some stations are much hotter than others. Some are in_localitics exposed to every
preath of wind, while others are in close, sultry, damp positions, where theie is httle
movement of the outer air, At some stations the temperatule vaiics 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

revent the rooms becoming too hot for healthy occupation, or to use artificial means of
cooling the air by tatties or thermantidotes on its passage into the room. At stations
whereodust storms occur, there should be the means of closing all apertures while the
storm lasts. It is evident that these and other local conditions require careful con-
sideratno;l 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 should be ventilated separately by itself and independently of open
doors and windows.
) i s of expenience, that great care 1s required m warm chmates, m.the
ﬁtt‘mg:f}i:lyo;:z,b\f:z(?;S\nst,“:a::?ld:e‘?xt?l:f)t(\)xl)?; :ppanl:tus; allowance should be made for warpmg and shrking.

v 3 immoseable ; and
Sometimes, from want of care 1 this particular, windows are broken or become fixed and o eabs :
Often on snch small matters the entize success of improvements may depend.

ventilation 18 obstructed




i

Warming

Cooling

99 ' Ventilution and Cuolu:g.
The best way of supplying fresh i
nine inches deep, entirely round each
entuely round, on all sides of the r
would act as the in]e§ for fresh alr, an

urse o N
room at the eaves ; 8 f air brich,

AVes; or to leave g gypjl

’ ar open space
oom, and close to the ceilng or cayes Trl:is QPOCC
d should be introduced mto g

winds and dust.
Where the ceiling is ¢

st outlet for fou] aj
upper floor would be a continuoyg louvre ca g r foul air in the
there should be louvred shaft rried along the

s cairted up fiom t dge, but with flat calings
for every six men. above the roof, one shait
The construction of a continuous louvre and the relation v

tion of the room and of the double roof, are shown op Pl-u}“%[it bears to the ventila- °

the louvre is so constiucted as to Prevent ram being blown mto thclt will be scen that

same time to ad'mlt of bemg closed. To obtain the room, and at the
along the ridge is constructed i | .

he ceiling to

se advantaces, th ]
¢ cengths in the man s Pl s vred outlet +
of a curved shield to prevent the rapy being ner shown on Plan X, t consists

. blow .
flap valve, which can be used either for w s or foy the room, and is

: holly or for provided with g
certain cascs at home, the means of clogipe a{z’d o patially closing the Touyre In
so that a ‘non-commission o

pening these val
ed officer can regulate the ve o8 are .
depressing a lever. nply raising or
Where shafts

follows :—

a The aggregate area of the shafts should be on
cubic feet of room space.
b Each shaft should be louvred

mserted at an acute angle

1€ ventilation by gj,

carried through flat ceillings are used their construction should be 4
( } 8

¢ squate inch for fiom 15 ¢4 20
th.e roof’; the louy,
8 n; and for the s
d by a board pl

es should be

ame purpose
aced in front of

' sweep the shaft.

d. In upper floor rooms, these shafts sk

along the central line of the ceiling, equi-dist
e In lower floor rooms, the shaf

; ts should be built .
J+ The non-commissioned officer’s room should be Vl'gnttlllle o,

ould be placed ant fiom each other,

At stations where there

should admit of being temporarily closed to any required tilating shafeg and inlets
At lofty hill stations in India and Tuned extent

rainy season, it may be advantageo

the air n barrack rooms and hospit

on Plan XII!., where the fuel heats 5 fire clay chamber t},

duced warm into the room, may be used. Whep the fuel j

shown on Plan XII., fig. 1, will be found to ansy er s coal the f,
Much yet remains to be done b isfactory m th

into bariack rooms and hospital war J.method of coglip

been used and proposed, but none

of application, and economy,

_ Of the three methods now in use, the punkah mere]
impure. 'The tattie, at present composed of vegetablo material, g]t} cady more or Jess
alr passing through 1t, is apt to occasio b although 1t eoels frcsh
going decomposition 1t may become ap mncidental causg o f if the materig] 13 under-
decomposable substance, and supplied wj 1sca made of a nopa
that no more water was used thap ¥ haud labour, ¢
least the principle which it embodies, mjoht » the tattie, or 4
present. The thermantidote is e

etter applicat;
correct m principle, b Pplication thap 44
air, that by means of a fan wheo] used E)n thept};eul:]tan(;fdau the methodsg of n

10ving
account of waste of force. Dr. Arnott' ventilating grr ote 13 the mgyt costly, on

K Yy, on
a Iight metal gasometer, or of a large Light p1ston swinaine lllnllx\]p’ cither 1 g, form of
chamber, with suitable valves for ingress and egress of ajr ande & punkah 1 o fresh air
be the nearest approach to an economical and effect means of cooling, would

ive thermantidote. he expen.

When the f;

rough which

* Yarious contpjy X
of them fulfil all the conditions of hea;tal;w(i'ic};?i;;
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diture of force required to move large masses of air by Dr. Ainott’s contrivance is
iture
ve{l‘:l Sm(j}}:amgsete(sléurce of cold for cooling air in India is evaporation. And air so cooled
113 be Ello“ ed to enter barrack rooms and wards, not m rapid currents, but in
o 1 ‘ovmrr masses. It should pass over no surfacc of decomposing or decomposable
]m%cezrisainlvnmlts pgs age. The cheapest mechanical method for moving large masses of
ma sage. C
al ; tilating air pump . '
‘xlr\ge?\réufl\sz?xt:‘:e:te rtlhls whole sull))Ject for constdcrat}l]on in India, }vhe{?xm}_)x Ot\;:'d mt:f:tic;s
) i actlities in this co .
of cooling air could be tried to an extent for which there are not .
7. Celings.
ing be carried acioss at the top Fiat cel-
ack should be ceiled. If the ceiling ' ’ :
f Elreryalll)qll;;sh)rrrz.ogmn«rular space above it, this space should be well Ventllalted at% ngs
:‘ tr?dge and by gpcninrrsoin the end walls  If the ceiling be carried up mdthlela 1111&3 l?e
t{le sloping roof, it would form in reality the mner layer of a double roof ar}xl St ou | be
o tpdti,'rom "he outer roof by a sufficient depth, say, fiom six to nine inches, to en .
Sefrt?ceurrent o}' air to pass upwards between the ceiling and the roof through the ridge
a
g thef r?'ot‘lrllec\?:rlf-mdah should also be double. The outer layer should be COll)l- ]l;z?})lc
The r&‘:tl:) the outer layer of the roof of the barrack ] and 1ts inner layer shouldtl e
tmutm]xlswus with the nner layer of the roof of the room. The entire space ll)]etween 1e
(t:\(:'r(l) lllayers should be open from the edge of the veram}l}ah to thedr}dge i)f the room, so
1 ter and mner layers.
t r may pass upwaids between the ou .
th%t ) fllee furrefg;toirilsurm{slt)ed forp the outer roof, and wood for the inner. By uslgg Materals.
[iles :1(1%!: both the I%zamtmg and conducting of sun heat will b)e dimimshed to t te
tl::esﬁs?a e;‘ lznle construction of this form of double roof 1sdsh0\Ian ((l)n I}I;}D XI. It (i;n]lil;ei
Y3 i les are laid. nder this 15 a second la
ayer of boarding, on which the tiles
Of' al;] ::({f;nldg: the dl:tauc%’ of 6 1inches, leaving a continuous air-space olf]' tha(;; depfth.;
0] Onh whicl the heated air from under the outer layer of the veranda {m .;q(? : }:
;\llrc;)\:lgd to escape by the 11dge louvies. Under this air-space and 6 mches below it is the
boarded ceiling ot the room and verandah.

8. Barrack Room Ablution Accommodation.

In tropical climates, ablution accommodation for barracks may be provided (f)‘n onet l(l)f :‘lAnt()Ih;)t;:;)llll
twoupl mgiples ; 1, the whole ablution and bathbarrangim(i:n;s ma{hbe sepal atsy rg(rg ereg and bi
S i ilding to be reached from the rooms
barrack blocks and placed in a bui v the rooms by covered
: s. 2, the ablution basms may be fitted upmn a
chr:llnl(}:} Eck ?gém: but placed on the outer side of the vers%mdah.h ’Il‘)he ﬁlit arrangenrllgﬁz
of damp away from the bairack room.
has the advantage of heeping every source l b < room.  The
7 < h barrack block complete and conven 1 A
second has the advantage of making eac SR S A ety
oards 1ts ablution arrangements ; probably 1t w
at lf,?ife tilsrees"one arrangement, in some another, will be the more advanta}geo‘us. fAtshZ
Tscml rule in all low, damp, hot situations, wheie there is little mme?llc.nt 3re he
:iternal atmospheie, 1t 18 safer to heep every a(%c('htlonal i{)u;tcehl(if (:Ez:él{:) nasn g };E;E re air
. ) ’
distance. But, in more dry and airy positions, ar _
?gazoll why ablution accommodation Sh;)u(lid 111)(])ttbe attadcl;)e(% erﬁi&eﬁﬁdiv L?gll?;vill .
4 ) 10n and ba g ,
Plan XIV. gives the details of a detached ablu . : -h will be
i and also for Indian stations at seas
B e o b, bl Stauone is lighted by windows, which, at some
baths cannot be used. The bwlding 1s lighted by , , &l
p’g:tr;;ggs might require jhulmils; or the windows might be protectcdl(})y exit:er;g:angéat}zz
1Soof s 85 to form a verandah. = Ventilation is provided for the bulding a
d by roof louvres. . ‘ . —
anThZ slate bath shown on Plan XVI. mght be found blllta.}')le [m Lngl‘:lmd these baths Ba
are the cheapest, but sometimes enamelled or painted Iron or zinc ali]e uls:i b] Lid on s and
Wherever a separate ablution and bath rgomlls prowdfd, wart;:(rr es gfp ol estzlt 1 on; and
{ the gencral sewerag .
waste water should be conveyed away by :
:tll)(lautlon building should be connec‘ted (wivlth lt)llle l;zx::c: ls)rlr?z;:l]i t;{)l?x tvl s;ari(({)(a)g; hould be
re it is considered adwisable . - t
attIauchglset?) ‘:3110611 barrack room, it should Contdlri)lolzly a.t f&w bs.(svimsl :\lflei bf]‘(()aoitr (I,);Hi,sz;q;nls
; ablution table and n sins,
rould be unadwisable to intioduce the ordinary t .
::n account of the large exposed wet surface w{llctllll this arm;%sze'r%tnenlfzgs;ck o op Abluhon
ould s t for ablution rooms, whether sepa r a i
co;X:ctgd with ‘iﬁggf the introduction of fixed earthenware basins surlllk 1{1) ﬂa:; s;zsxbisﬁ
each basin having a water tap over it aéd a discharging plug at the botto

-
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|
« Plan XV. These basins are fo
und t : .
they would be a great improvement og answer perfectly m England ; and with due care

Four basins per room of
about four feet of front to afford
| Foot-pans Three foot-pans would probabl

Drainage,
: 13. Fater Supply of Barrack Blocks. L

supplied with water at pressure from one common '

: iron tank, capable of holding two or threc days’ supply should be
Plenty of room for th And each basin should have Ccﬁgr:(’:tetl S\}ﬁslf%hg%x;rr;cnk b(iolgk. This cistern to be filled from the central tank of
or the men for ashing. 1 c}(:e station. Water will have to be laid on from it to the drmking taps, to the ablution )
: Cand n accommodation is attached to the block, and to

Unless every barrack block is

Of course these .
| A ; S¢ arrangements are : i - v the ablutio
; bel,rll\% Pr%‘fl ded for each Barrack blockcontmgcnt on a proper water supply and drainage ?g:u:lsrﬁ:ﬁd foot-pans where
e ablution r . y . . . .
' the barrack roorgo?,]} ‘I"E:;Dt:"ttzfl};e(ilnto th}f barrack room, should always be reached from 14. Barrack Latrines and Urinals. . }
*  never direct from the barrack room, © the open air under cover of the verandah, but The present practice in tropical climates of having the latrines and day urmals detached Latime
The best form of this arrangement is th he barrack blocks and 1eached under cover is the most suitable arrangement for huildings.
of course without the bath, which in barrael shown on the Hospital Plan XXIV., though ﬁilom conveniences.
; tracks should always be separate. i e ‘ Q;igo?lﬂzstion, whether or mot the construction of latrines and urinals can be
On each floor of the 1} 9. Drinking Fountains. improved, depends on the possibility of draining the station and providing a water
| plied with pure cool drir?llx:lf:rcrkwla)ilt%k, at each end, there should be a water ta sup- } : Su}{glg;tever form of latrine and urinal is adopted for the future should involve the
fountains could be placed jn the ‘*amer with drinking cups over a small sink. PI’hese abolition of cesspits or soak wells. No cesspit should be permutted within the boundary
room is attached to the barrg d; ‘i fcompﬂrt.ment as the ablution room, if the ablution of any cantonment. Cess-pits poison the air, earth, and water. . )
should be outside the barrack roq there is no such ablution room, the fountains If ‘it is impracticable to sewer and drain a station, the best form of latiine consists of !
all recreation rooms, gymnastic sh gls' Drinking fountains should also be attached to moveable metal vessels which should always be emptied twice a day at the lcast, and
) % &e. throughout the station. the arrangement should be such as to avoid any contamllraatlon of th:la surface of the
. 2 : -ashi i be required.
b . £lth or fluid, and no washing of the latrine shou q )
0. Night urinals. ]at{’l‘;llfe;‘gtl:he surface of a station is so flat as to render 1t doubtful whether the dis-

: It is proposed to provid
e i 1 .
: room to be locked dl?rmg th: dc: Mpartment for the night urinal attached to each barrack charge from the latrine would keep t

i rooms. The nost efficient form of nio-l S0 a separate set of day urinals away from the by rasing the latrine and latrine buildi

s ht 1 7 N
glﬂicialegy“ilglr. Jennings,* Pla XVfI_ ufll:nzggseizt?a(fi'e lsi)oqc constructed for the War gr(’)i‘llllld.moqt efficient form of drained water latrine for hot climates is that made for Jennmngs’
gpd |11 Water, and has an overflow, It is ¢l O & asin, valve, and syphon-trap, \g Department by Mr. Jennings, Plan XVIIL. It requires little water, 1t exposes latrine.
and dropping it, and it requireg a v v 18 cleansed and filled by raising the handle the War Department by Alr. 8% i andle, it
quires a very smq o rged, cleansed, and refilled by raisinga h ,

onstr . 11 i ; . ively small surface, it is discha
construction a constant water supply from duantity of water. _Tor a urnal of this ?;ﬂl T;&fév:oyn:t out of ord(’tr, and it has been successfully used for a considerable time. i
o

he drain cleai, additional fall can always be obtained
ngs any requued height above the level of the

ST e v

4
{
nage, or in cases where it might be considered J,i

| :
drained. 1Inth a tank is requi ; it i
i unadvisable to ?n?rl(’)sslfllge ::f wztxtcr ard dryj equired, and the urinal must be ! Whether there 15 smell from it or not depends only on the frequency with which it is E
. 2 & water uripg| . : . i d
| of enamelled iron rinal, a moveable urinal RN discharged and cleansed. .
. Position Plan XV. On }30r eall.(thenw‘“? might "be used, in some 51;) fhWOOd lined with pitch or b 3 Castaron water latrines, Plan XIX., made by Mr. Macfarlane, of Glasgow, have been Macfulane's.
i barrack room to ¢ Oir{a.c p ]im.VIH. is shown a small comc qr{n ent att ey shown on sxlxcccssfully introduced for barracks at home. But it may be doubtful how far they
; water urmal. am the night urinal, which may be citl? ariment attached to each would answer in warm moist climates from the larger water surface they expose. '
! A small closet is g Y cr a moveable vessel or a Urinals should never be under the same roof as latiines. They aie best pla.ced Ulinal,
z' room. Is also shown for containing brushes and cleanc! . * under a simple lean-to roof, with a suitable screen. _They should never be diained into
| g 5 and cleansing materials for the the latrine, as this is found to give rise to great additional nuisance.
§ 1. S In the absence of drainage the best day winal is a moveable metal or glazed eathen-
! v}:a?llll:w We propose that the wallg should b ructure of JValls. ware vessel. . : iaj i :
! of thickness of wal] e built hollow, The best form of drained urinal for India js that one which exposes the smallest i

88 a means of

oI 80 as to substitute an aj s .
; This air space should be venty! an air space instead smface and has fewest angles. The material should be impervious and have a glazed \

coolness,

Warm i ated by air hrick ing i be readily available. Mr. Jennings white
of air upwards, bet ¥ air bricks, abov e. and water for cleansing it should be readily available. r. Jennings
: All irI;ner walls s‘ﬁ’gflllldt}ll)e 01]1ter and inner walls, to carr; t:;}git}::lcs)‘\lv& t}? 2e e a current . f:f;gtfl ’carthenware urinals made by him for the War Department, Plan XVIL, are
Every barrack and 0ut§ PlaStered. eat. ipparently the best hitherto contrived for use m warm clhimates. They require very
! eaves-gutters and l'am-w'xtm ding, and 4] covered verandahs, should be : : little water, they are self cleansing, they expose a small surface only, they can be !
and walls of the bujldipes - P'PCS 0 convey the ram water g tou suipphcd with discharced and cleansed any number of times a day by simply raising a valve, and with h
, ngs- away from the foundations ordmarz):' care they are not lable to damage; they have besides been used with entire |
Cooli 12. D, * cuccess in barracks at home. Plan XIX. shows a form of slate urmal attached to 1
Principles The following principles are gy m(lged(y‘a Barrack Block. N Macfarlane’s latrines. Over every urmal should be placed a water tap for purposes of i
a. Abolishi ; ggeste ication i . .
| . Condllz?tlir:o;caeﬁQgﬁnaltogether-b for application in barrack room drainage -— . cleix;ltlrxigzs lfg:'l 3&6“;1121?;)111(1 be placed well to leeward of prevailing winds. They should . ‘
: c."A six-inch or nine-inzhoutlmde and free of the walls of the buildin ! be simple in construction and thoroughly ventilated at the eaves and along the ridge. 1
every b 8lazed earthenware pipe p 8- . 1d be divisions between the seats, with partial doors to each seat, and there
Y barrack block, € pipe 1s suflicient for the main drain of There shou ¢ divisions betwee ,

; d. Into this drain shoylq be le should be sufficient light to admit of doors being used.

dt . L . q
has been attacheq to the b} h{: water from the ablution room if an ablution room It would be best to subdivide latrines so as to have one set and one 1lzluxldmg for no(;.
night urinal has beey ) .(;’C »and from the night urinal ifa,speciall constructed more than a company. In tropical climates latrines and urinals should be connecte
e. The dram should be trap " (11 ed, as well as all the roof water not tankgd for uce ¢ ! with the barrachs by covered passages in the manner adopted at many Indian stations.
PIPC, or by a small pipgpi outside the building, and ventilated by a rﬂin-wz;tcr
roof of the barrack Dmiimf?d from between the trap and the wall above the 15. Cook-houses.
- H s . N + . . . . . .
’ s }\-\_\\ i om all other bulldmgs should be sinnlarly ventilated. The first requisite for cook-houses in warm climates is sufficient \(en'tllatlon._ This Construction.
aTe m;a%'fé’ﬂi’ s:,;,;ﬁ’:iﬂfi:f;g?nuf YCLUTeLs of sanitary apparatus, it 18 not § can only be secured by having ccok-houses detached from other bulldmg:; wu;dows
- e 4 o) ] 0 H " . . A
time and apital to con?nvmg saf,ﬂl;?; ;l;’sphlane hames given are those of pl“r:':(:::o:}:g }:;3 ::1&1:{:1' ::]:\lt] ;?l xlox:el: o1 doors on all sides, together with openings Dat the eaves and louvres along the rooi

¢e31n conformity with the recquuements of the War Office. ‘
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26 Means of Employment and Recreation.  Officers’ Quarters .

ai!fﬁ?’g‘f tofdgglﬁiui ?\1'8? required.  Surface drains should never be used for the
floors should be well raise?l e;i)s? ::i ‘t:ﬁsspxts {0 xeceive the drainage are madmissible. The
paved. ¢ level of the ground outside, and well flagged or
If an outl :
of dlspos;)nug 2} ﬁaiﬁ?ﬁdbieogil:id af(g)ir' ‘ chook-house drainagm. perhaps the best way
Whliic b could l1)::11081‘1”ied away as ofte)r; as xllbeccez:rs%iyplpe from the sink o a movcable.vcsscl
ver - . .
overasi}xylkc?civq ouse should have 2 constant water supply’ from a water t laced
3 waste water should be dramed gy 7 ater lap place
moveable vessel in the manner stated above

It is worthy of considerati . .
Y A eration whether the introduction of improved cooking appa-

. both in
Plan XX, are v . L ' s and steel ovens set in firc-clay lumps,
warm climates. V%’gere; ogggl(lf}?(:ulsr; sfllllcf):l,lgnljl o §(l]1 g;gcstcd that they might béytricdpin
u ¢ provide t 1 .
The arrangements shown on Plan XXI. w11 bepf'ound (to“liehcosr:l\l'gtlxli)lit tables and racks.

16. 2 eans of Employment and Rec: eation.,

Considerable advances haye recently

accommodation.
We shall therefore mere]

attention 25 regasdy healtli .y Suggest generally the points in the accommodation requiring
The best gymnasium for tro

on all sides, like a railway
The floor should be ras

been made in India in providing this class of

pical stations generally is a large covered shed, open

:(;attlon, sufficiently high to contain theoapparatus. d

; Wct> or three fect above the level of the ground. And roof

The same shed might ve}y gu ltlers either into a tank or to be removed by the diains.
All ball courts g skitt); Wen answer for a variety of out-door games and exercises.

weather and in rams s ani ¢ aileys should be covered to enable them to be used 1n hot
Workshops for I f:htaer:- ]\1:0<()if water should be carefully disposed of.

saddle makin 2, watcﬁ ma m"; s of }abogr, tailoring, shoemaking, printing, harness and

ground floor of new barragl.S’ Certamn Linds of wood working, might be placed m the

For other heavier tr

All library, readmgdfgosngddbﬂldings would be required. ’

tion could very we] ay and lecture room, and school room accommoda-
rooms, lecture };.0 ofni briaglaffd 11 ground floors of new barrack blocks. But where day
should all be placed 1 4 si]?ﬁ’ and game rooms, have to be provided separatcly, they
should have the means of ngle block at a distance from the canteen, and this * institute "
to the men. It is not iy Sul'fplymg tea, coffec, and other non-intoxicating refreshments
in India for two-thirds of ?ho able that accommodation of this nature would be required
and libraries for the sake fedFIC.n- N.C. officers’ rooms should be attached to day rooms
Of discipline, In barrack blocks of two floors, two such rooms

.

€ to this clasg of 51 oors, windows, &c., alrcady laid
: T and r . class ot accommodation. It need scarcely be pointed
sufficient dimensions a?g?;‘g"tmoms should be made comfortable and attragtive,p and of
should be provided on all sid, to prevent closeness and crowding. DBroad verandahs
dation. Also 3 sufficient g esl, and each block should have latrine and urinal accommo-
If soldiers’ gardens rcl)lpply of pure cool drinking water laid on.

waste water and SeWz’ms oftgery laid out, were permanently attached to stations, all
ground. If this were garefunsti:itlons might be used for watering and manunng the
.&ardlsl to l?e“?rd of the nearesgbaorne 1:hcse gardens might be placed, say, 60O or 700

e Irrigation migh rack room.

t tak .
ake place at times w hen the men are not employed in the gardens

17. Quarters Jor Officers, Non
The most sujt ’
- . able * M

soldiers quarters for tropiea] f officers’, non-commissioned officers’, and married

in use in India. Ryt ; Pleal climateg iy (I)rpbably that of separate bungalows at present

constructed by Government be very advisable that all quarters should in future be

arrangement which would g alﬁd form part of the barrack or station establishment, an

regﬂd to health and ¢, the e’;egu(é}lartefx_'s to_be built on some uniform plan, with duc
A separate llal'ter 10n o repall‘s.

ciples already sgggestef, Sl;ggld ¢ erected on raised basements constructed on the prin-

) With ventilation beneath. The height of the basement

-commissioned Officers, and married Soldiers.

- k ok
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Prmczplesr;f Hospz'tai Construction. 27

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 add on additional rooms to suit the requirements of each rank.

The general principles of construction for health should be simmlar to those already Cfonstnictxon
suooested for barracks, viz., windows or doors on all sides, glazed, made to open, and °f quters.
lei?f; shiding jhilmils verandahs, a sufliciency of ridge and eaves ventilation; means

i bathing. .
Off)lilalil;f;emslgoﬁ{d be cgmefully attended to as far as it may be requiied for detached
dwellines of this class. The roof water should be removed and collected for use, the
subsoil “hould be dramed, the surface pa\_red and guttered _ It might not be practlca})le
in many cases to improve the present latrine arrangements i detached quarters by using
water closets and drainage, but where married soldiers’ qmarters are grouped together,
water latrines, one set for men and another for women, as shown on Plan XXII., may
be introduced. Ablution water and all refuse water should be very carefully diained
away from all detached quarters, and should not be allowed to sink into the ground in

icimity. !
th%rrgﬁi%lgrtzl‘ggokh{)use provided with a sink, water laid on, with drainage and ventila-
tion and means of cooking separately for each family, will probably be sufficient for each

: group of married soldiers’ quarters.

18. IWash-house and Laundy.

Although all washing in India is performed by washermen, therf:: are certain gﬁmates
and seasons when 1t is very difficult to dry and get up linen, especially for hospital use.
In the moist climate of England, the washing and drying arrangements shown on Plan
X XIII. have been introduced with complete success And it is possible that there may
be stations at which simular apparatus might be advantageously ntroduced.

Secrioxy 1V.—PrincipLes of HospiraL ConsTruUCTION.*

For tropical stations generally, ten per cent. hospital accommodation will be sufficient. P;‘Op(iirtxon
But making allowance for epidemic seasons, hospital accommodation should be provided of eick leg?d
at Indian stations for from 10 to about 15 per cent. of the strength, according to the o .o
healthiness or otherwise of the station. ) N

Considermg the local peculiarities 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 division 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 thar} frpm 20 to 24 beds.
The space per bed in the more healthy districts should be 1,500 cubic feet at the Space per
Jeast, and the superficial area 100 square feet per bed. ' bed.
In the less healthy districts, the space per bed should exceed 1,500 cubic feet up
to 2,000 cubic feet, and the superficial area should be 120 to 130 square feet per bed

according to the locality.

* Recommendations of the Royal Commission respecting Hospital Construction.

9 That all future * * hospitals be erected on raised basements with the air enculating under the .
floors” [Report, Vol I fol. Ixvm.] The only way to prevent malaria fiom the ground entening the sick -
wards 18 © to construct hospitals 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

” e #®
be(}‘s“ That * * hospitals be in future constructed with single verandahs only, and for no more than two rows

d site windows ”

of (l() Ll(is b'l(:}t::f :ﬂeti]:n?}{ggon of * * hospitals be sufficiently provided for independently of doors”and windows ”

“16 That all * * hospitals be provided with sufficient glazed window space to light then}

« 22, That the cubic space in hospitals be fixed at 1,500 feet and upwards, and the superficial area at from
100 to 120 and 130 square feet according to the healthiness of the position , and that the wall space per bed

less than eight feet,”” * *

be«?ezg?rThat every ﬁospntnl be provided with & constant supply of pure filtered water and with drainage.”

« 94, That every hospital be provided with ablution accommodation, with fixed basins, and with baths,

: ble from the wards,”
havine hot and cold water lmd on, conveniently accesst ) . )
«95 That wherever praeucabl’e, water closets with dramage and water-supply be introduced tor hospiral

wards, and privies converted 1nto water latrines.” D 2
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28 Principles of Hospital Constructwn.

Each hospital block should
4 feet high. uld consist

In India and at all tropi ick X
floors only. ropical stations sick and convalescents should slecp on upper

The lower floors might be used fo
room, surgery, pack store, clean linen*

Sick to be
always i
upper floors.

of two floors over an arched basement at least

r day 100ms, dining rooms, book room, waiting

and bedding store, utensil store, without detri-

ward. it shoul and serjeants. If the surgery is
T e e ek e Uk o of he g £ et
In very unhealthy local; tSprt toit. The surgeon’s 100m should be neat the surger ’
A ward for 24 geds sllxcflsl’duf attendants should all be lodged on upper ﬂo;’rs-g ”
along each of its sides. And th ﬁve 11 windows and doors, placed at cqual distances
£w0 windows, and one. bed Lls ed cds should be arranged, one bed to each pier between
door at each end of the wafd ce about 18 inches or 2 feet from each corncr. A large
stations. But in very close would be sufficient at all healthy or com aratively heult}?y
on each side of the ward. APSOStlltllons :it may be deemed advisable to pFacc a door or two
it may be advantaceous to place ae:fn oors where introduced will open close to the beds

and the door to shield the patients froxznp%{;‘stt‘:r(‘)f?afﬁ\\' feet high between the nearest beds

Plans XXIV,, XXV,
block for 24 sick, emboc’l and XXVL. show a plan, section, and elevation of a hospital
T'he

. ing the princi

ward is 111 feet 1o ying t'. principles Jaid down by the Royal Commission.

to the ridge. Thezg’ in?x]geet’ wide, and 15 feet high to the top of} the wall, and 211 feet

per bed, counting ns1on8 allow upwards of 120 squaice feet and 1,800 cubic feet
As the upper ﬁooreosfpicl‘: Ho ity fop of the wall only |

day, 1t 35 of the greatest imospltal block will always be occupied by the sick through the

roof should be dizamished té’?}l;tfmcc that the radiating and heat conducting powcroof the

making the roof of the versd }t; greatest possible extent. This may be done ecither by

between as already recomnzn g and ward double throughout, with a ventilated air space

space betw ecn it and the ; e? ed for barrachs; or a transverse plastered celing, having a

the wall. The double r()o(%ohwcll ventilated, may be carned across the ward at the tof)3 of

cubic space to the ward Thas the advantage of giving additional height and additional

is the same as that shoc. e construction of double roof we propose for hospital wards
Each ward block rg(‘;’é‘irgg flilln XL and alrcady described.

roo\rgé \Ix)':;;x;csl:stets, a sink for warf)(fillflsseglc;t;; s;gzxzﬁ, a scullery, an ablution and bath

0 arr ’ y
‘ A place for a S]lppggb?a:geisse offices 1n the manner shown on Plan XXIV,

water, and also f, also required, with the means of filling it with hot and cold

Or running the
There should be for each wary - o, 00"
All the ward Oﬂicesr ;‘:E?t ‘l‘;:rd a water tap supplying pure cold water for drinking.

on each of the four sides of the la)ll'gtlll{ged in such manner as to leave the air to play frecly

Among sic
sick would bl,{’ gif::tr] th}‘f convalescents have been removed, about 10 out of every 24
1 J eneﬁted.by being moved from the ward into a separate dining
Each sick block should th spital serjeant. °
number on the ground fi erefore have dining and day room accommodation for this
Plan XXV, oor, as shetched on Plan XXIV. and shown in scction on

To each general hosp;
ospital f .
to one of the war ds, Fo be Osszgarge station there should be an operating theatre attached

hghted from the as a surgical ward. Th i :
1 north, and g rd. e opcrating theatre should be
OP?‘atmg surgeon may’requil:;emfs should be provided for modcrutlzg the hight, as the

Or operation cases ) '
according to locality, ’ I{(‘)}eleSS than 2,000 to 2,500 cubic feet per bed should be given,
Propose to attach the operation ward to a surgical block of

Such dimensions as WO ()‘ pﬂce bc ng €n, In t
tO allo i
by the dotted lines on P f these 8m0unt3 8 1 O gi‘ ’ i m o

lan XX]1V.

In regiment :
S reg al hospitals th SN
quired for Operatxonslj which € seijeant’s room would afford all the accommodation 1c-

Every hospital bl are very few in number i soitals

lock c1 in such hospitals.
or twelve feet wide, su;;grﬂ%be surrounded by single open vcrz?nd.lhs and terraces, ten
continuous with the roof, Iyg on pillars or arches. The upper verandah should be
and shown on Plap X, : the r;’°f should be double and ventilated, as already mentroned
by carrying louvres along betyw cg’:}?; c(:)fi l;}ll\i;gc may be mcrcased to suit local position

Ward doors
and windows

Hospital
plan,

Dining room,

Operation
room

Construction
of hosputal,

® In damp climates 1t will be hecessa, e i v

scullery, for ainng linen before lsSuxan;{ ::)) tlirond‘o‘ a drying closet, possibly in the room under the ward
g 18 sick.

T T - ~
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Principles of Hospual Construction. 29

The construction of windows should be the same as that recommended for barrack

blocks, é.e. each window should consist of an upper part made to fall inwards, and capaple |
of being closed by a rope and pulley, and the lower part should open mn two halves like

a casement. ‘There should be a similar glass window to open inwards over each door.

Fach window should have sliding jhlmils. 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 m 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 Ventit.on.
to the same local variations to suit circumstances, as alrcady mentioned with regard
to barracks. . o

The great principle to be kept in view 1S that the ventilating arrangements should be
independent of doors and windows continuous ridge ventilation where the ceiling is
carried up in the line of the roof, with inlets for fresh air along the eaves, as shown on
Plan XL, or shafts carried above the roof for removing foul air where a transverse plaster
ceillmg has been adopted, together w ith inlets for fresh air round the outer walls close to
the ceiling, like those on Plan XIIL., figure 2, arc suitable alike for hospitals and barracks.

Every sick and convalescent ward for 24 beds requires for lavatory purposes three Abluuonand
sunk carthenware basins, with water laid on, as on Plan XV., and one bath also with hath1oom
water laid on, as on Plan XVI. Rufford and Finch’s bath is best for hospitals.

Each sick and convalescent ward jequires three syphon water-closets of the best

construction, and one glazed eaithenware sink for waid slops, all with water laid on.

The compartments, where these ward conveniences aie situated, require thorough

ventilation. ~ They should be quite detached from the waid block, and reached under
cover of the verandah, as shown on Plan XXIV. ) ) .

Fach ward scullery requites a glazed earthenware sink, with water over it for washing
up, and means for warming drinks, &c , required for patients.

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

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

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

FEach convalescent block should consist of the sleeping room above, with a dining and Convalesccwt,
day and game room, and reading room below. This day accommodation should be wards.
overlooked by the hospital serjeant from a 100m 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 Hospital
cven greater force to hospitals. Special care should be bestowed on the formation of the “lv"“t‘“”ge a;‘d
surface and on the surface and subsoil drainage of every hospital enclosure. Roof water o PP
chould be carefully collected by eaves-gutters and ram-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 impe:-
vious bottoms to remove the rain water as rapidly as possible. There should be no
cesspits, 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 punciples already suggested for
barracks, and exhibited in Plans XIV., XV., XVI, and XVII, XVIII, or XIX.

Improved kitchens and cooking apparatus on general piinciples similar to those Kitchew.
recommended for barracks, and shown on Plan XXI, are 1equired for hospitals. Thesc l

should also be in detached buildings.

Buildings allotted to sick or convalescents should be arranged so as to receive all Auange-
healthy winds on their sides. Crowding of buildings should be avoided. Care should g‘e']!‘i of
be taken that nothing interferes with the free outer ventilation of the blocks, and all such utldings
buildings should be connected by verandahs for facility of admivistration n 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 cascs, the ward may be ?laccd in the

osition of the operating room in Plan XXIV., shown by dotted lines ; or,1f mn a separate

lock, the general construction 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.
D3
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closets
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At o A me e e ek

Enclosure.

Duties of
medical
officers.

Duties of
commanding
officer

Duties of
executive
authority

Causes of
disease to be
removed.

30 Sanitary Police of Stations.
Enclosures of all hospitals in tro

walls, never of high walls, pical climates should be formed of railings on dwarf

SectioN V.—SaNiTary Porice o Barracks,

'I‘hc. following points relating to the prevention of disease an
of sanitary works at stations have been raised in the Report an
Commission, and require to be embodied in an improved sanita

HospiTaLs, anp StaTions.

d t13e current efliciency
d evidence of the Royal
ry code for India.

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

de recommendation (No. 32) that th i
i i 3 : d € sanitar
of regimental, garrison, and lospecting medical officers, described in the new Kdutlcs

Regulations of Oct 7, 1859, be applied or adapted to all stations in Indig * fedical
These regulations are to the followng effect : — By Seetion XX Nos. 5 1 o]
the surgeon s charged with the duty of examining and reporting on the condition

of bat:racks,dhgs]t)ﬁtals, car;te.ens, quarters, places of amusement and recreation

nd baths ichti ; : . . ation,
lavatories a » Ventilation, lighting, lime washing, urinals, latrines, drainage
water supply. ge,

By Regulations 22 to 25, the principal medical office

been appointed, is required to do the same daties for
By Section IL, Nos. 1 to 36, th

of Military Sanitary Officers
The Royal Commission has ma

I or sabitary officer, if such has
garrsons, camps, and stations,
e Ifxspector-GeneraI or Deputy Inspector-General of

ith inspectorial functions in all of these matters ; and
r commanding officers on all defects they

The commanding officer is bound by the re ulation < dyi
the defects so represented to him, unles'sy he havg suﬁ‘icientto rzzls\((:n: tﬁf’f ngc;r dl(')c.mcdj ng
which case he is bound to transmit his reasons to the superior military authorit 18 S0 In

Some subjects of complaint the commanding officer could deal with hinyx:self b
for all matters beyond his own immediate Jurisdiction, such as repairs of work &’ »
would havg to e}pply to other departments. works, e, he
»Any code of samitary regulations, intended for Indian station
down in a manner not admitting of mistake the relation which is Sios h:;}L(: tgletrefore h}l]y
commanding officer and the executive authorities, whoever they may be, i ) W(; Ny lt] :
the requirements for health made on the commanding officer by the xiedl, {l  Sanitas
officer may be complied with ; and that works of repair, cleanqi);o ool or sanitar
carried out. e

It will be observed that b

y Section XX. Clause 23 :
health of troops by the sanitary or medical officer isfclud::stgzt duty of ccporting on the
of disease within a station but

o e ot only reportine

k causes In *its vicimty,” which will iy N all oo cBUSCS
cause of unhealthiness, beyond the boun
health.

draining, &c., may be

\ nclude all nuisance or
daries of such station, likely to influence its

. J
ns, bazaars, native

manding officers. The code
ocal authorities or other per-

8 to be taken for abating the

towns, on receipt of complaints or

epresentations from com
should state clearly the necessary course of roceeding, the |
sons to whom representations are to be ma ¢, and the ste
nuisance. d

. The chief causes likely to give rise to complaints to com
of regimental surgeons or medical sanitar

T T officers at statio
before the Royal Commission, are as follo{v — "

1. Surface filth. Defects in cleansing.
2. Excavated and broken ground.

3. Marshy or wet ground.” Unwholeso :
4. Dung heaps and stables. oicsome collections of water.,

manding officers on the part
% 3 brought out in evidence

* Recommendations of the Royal Commission regarding a new
Jor India.
» garrison, and mspecting medical officers,

pphed or adapted to all stationg i India, an
to this service at the larger stationg ”

Sanitary Code and Santtary Regulations

preseribed in the new
d'that pr, operly tramed
#37 That a code of Regulations embody,
service be drawn up and 1ssued under authorrpy »
[ These samitary duties, extracted from the Army Medieal Regulations wath alte

sustable for Indian service, are given 1n Appendix No, 1V.] T2100s 1n italics to render them

1
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Sanitary Police of Bazaars and Native Towns. 31

5. Unwholesome latrines and qrmals. Cess-pits.

6. Nuisance committed by natives.

7. Nusance from apimals and slaughtering places. ,

8. Impure or deficient water. Touling of water supplies. |
9. Want of drainage, or bad dramage of surface or subsoil.

o G(E(r)?xli.ofjung]e and underwood. Old walls or useless buildings interfering

: tion of the station. .
Rvntl} th:f vl?ﬁitllzﬁnl:s necessary for health, mc}udmg windows, doors, ﬂoors,
1 Svgiltriiators &c.; ﬁghting, cleansing, limewashing of barracks and hospitals ;
, &e.

lavatories, baths, &c. )
12. Unwholesome means of disposing of dead.

ses of unhealthiness. . .
1t 'lllgé ggxlle{hr:tm :,;i?}fi}f: 1:natters which the medical officer will have to represent
w1 g

e certain causes of discase for the removal of which Pf?t?a“ent “if’rks will be required.

ar s tion of these works.

A de for the execu s

It neceslslag, ts};zzlecfg;eélteao ]I)):g;;rly regulated and their sanitary defects removed, repre-
I?ggg:]: on S?lCh points would probably be unnecessary ; but until this 13 done provision

se

ch representations as speedily as possible.

T e S mal(]ie - ?)Extlet[tlr?elﬂg (t)(f)' zixrill}l’xtS;'y me%mal sanitary oﬂ?cers ¥or the larger Jt:rmy Sam-

Wlth regard todtbe f}?ep new medical regulations, 1t is apprehended that such. appoint- tary oflicers.
entawill derCt((l: uyIndla The medical officer so appomted should be specially con-
e et mtars duties. He should perform the inspectorial duties required of such
et Samtar);& Medical Regulations ; he should make representations to the
e ge\v; I;ntslrae station wﬁo, in his turn, should represent defects requiring
Oﬂic:(liyc:;n ttlrnlgnlogrl\ ez;:ecutive authc;rity, which authority should be directed to execute
rem

the necessary improvements with as little delay as possible.

Foul gutters and

(2.) Duties of Samtary Inspectors at Stations, Bazaars, and Natwe Towns.

i i at the sanitary administration should be special,
i of{] t}ie t(;lr::\:tte}fct;riltr?fPsolfct)?lrll((l:eIrﬂ:ke 1t some on):a’s. special duty at each station to
e tbet o revent all nuisances, either by bringing cases before the magistrate,
by Bim alfe‘ ’ Ordphis acents taking whatever steps may be necessary to keep the station
o D ety a oo%l bamtaryccondltion. It 1s found to be indispensable for this f}lgxl;:l:f?-
and e e home | ra%tice for every Local Board of Health to appoint inspectors to see Faspeotors.
e oxe hz'me (?f various sanitary works and measures ordered by the local authority ;
oy el};ecu (;(fglcers is called Inspector of Nuisances, whose duty it is (in larger districts)
one of ! tese :sances for removal by other officers, or to combine i his own person the .
o or. 1nul d executive functions. It is suggested that perhaps an officer of this latter
mspectorllad t}t?est suit the case of Indian stations and smaller towns. Wherever there are
class woul neils, commissioners, or other executive sanitary authorities, the Inspectqr of
R C(;\%uld ,be an officer acting under that authoiity. He should be an efficient
Nmsanﬁes s'd officer, and should have a sufficient staff for all cleansing purposes placed
an%e‘:(iminllm In larcer towns and cities it would be advantageous to divide the town into
lrlr:]anageable dlbtl‘lCtCS, each with 1ts sanitary staff. o Lav down
If such an officer is appointed, 1t would be necessary to lay do 1 be extonsive Dutes of
The limit within which he is to perform his duty. This limit should be eate Duties of
“ e§ough to prevent any nuisances Or causes of disease, beyond the limit, bemg mspector.
i s. 3 .
b le?é)l;:llso;esctgrﬂé(e) I;Zilttlllnﬁzfttl:g <:‘p hole area within the prescuibed limit is kept free of
. isease ;
nu}f‘?c?e%;:ﬁ;aggfyff f(i)ftﬁ on the surface ; and to provide suitable means
: f(ﬁ' collecting all house and other refuse matter il . e
To see to filing up of broken ground, and to leve fm{]g the surda'ce ;
To draining away of foul water from the surface o 1(;1 et gl(?u.n't, .
To removal of all refuse matters from the station and 1 sf ¥1c1{11 v B
To prevention of dung heaps and other af:cumulatxons of foul matter;
T‘()) Is)ee that animals k%pt within his district are so kept as not to be a nuisance

or injurious to health 1 abohshme of all o
and abolishing of all cesspits ’
"}“g :2: :gactk:ll{lzﬁ(tgt’eﬂl:]lﬁiusﬁ}face diains are kept clean and in proper level,
s0 that no water may aflcun.llﬂilte :‘el (tlllll?;rnéleance 1.
latrines and urnals a sed ; ) o
ggastc:l;g;%:gfosses are properly kept and offal disposed of immediately
D4
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. - . Sanitary Police. Natwe Lines. Civil Officers of Health. 33
32 Regulation of Bazaars and Native Duwellings. ‘ .
T dwithi (4.) Sanitary Police of Natwe Lines. ,
o prevent ground within his district being fouled by the native po Son . . . .
To see that sources of water supply are kzpt from c};ntaminatiorf . pulation; A defective sanitary condition of native lines is fnot only a cause of_ dli(;lase iaz'il;?tng
To see that old walls and useless buildings are removed, and that the growth native troops, but is likely to re-act on the h(cia}th ; 3 European troops in the vicinity. Coses of
of underwood likely to be injurious to the health of the station is pre Tr The sanitary defects in these lines, as described in evidence, are— Joases
vented ; - R
; : . Crowding of surfaces ;
To dg all ?the}' matters and things required for the cleansing, keeping clean, 1 Irreeula ﬁty of arrangement ; 1
_and preventing a recurrence of'nmsance within his district, Abs%n ce of suitable drainage and water supply ; |
If these inspectorial and executive functions are properly carried out by the inspector Bad water - ° f
of nuisances, the regimental or medical sanitary officers of stations will have fewer Excavations and broken ground amoug the huts ;
cﬁmplﬁ‘n}s or ripres‘;.n?t‘f’ns to n}xlalée. . ﬂlfd they d‘&l complain, it would be rather g proof Foul drams or ditches;
that the Inspector o wisances had failed in his uty. And there woul ces
efficient check over him. d hence be an é\v gthg'f i;%:?ngg the surface ; ‘ .
There is another duty placed on sanitary inspectors in England which ; . oo itis ested that before native lines are constiucte
. : : ich it w of matters, it 1s sugg v ;
very desirable to extend to India, if practicable. = And that is the inspection of :‘n(:;idsol])s 1TO :ﬁ:ﬁfﬁfg 1srseta:$ed showinof; a healthy arrangement and suitable distance between
in bazaars. Bazaar fed poik is unfit for human food; and the sale of jt should b v }T>h‘cmi1 ts. also rI())adpq Pa,thways, diainage, latrines and water supply. With regard to
prevented, at all events in as far as concerns the soldier. c t ¢ tix;lo* lines. provision should be made m the code, in order that nuisances be prevented,
b Inhth_e comparatively Smi”;u affeahgfhtl.le city of London many tons of meat are seized ! zlilzsgr:und p’rc?per]y drained, levelled, and hept clean, and suitable ariangements made for
y the inspector every week, of which it may be said that 1t ig X . ater.
than bazaar pork. y much more wholesome supplying latrines and water
With reference to the question of bazaars generally, it would be i inted for Civl Duties in Towns.
i very desirabl - of Health appointed for Ci ‘
sider whether properly constructed markets for the sale of all artic{es of ?lul;::]) fc'::d (5:) Offcers o . ! 3 Revoit of the Roval Commission
might not be erected by Government or by the local authority, and placed under sujtal] A very important recommendation (No. 35)* in the Report o ft et oy L intrinte
regulations as to dramz_lge, water supply, cleanliness, inspection of food, &c. avle is the appointment of officers of health for civil pmposes, to act for ‘%\vn}? an istrict (i
It would be almost impossible in any general regulations as to duties to provide for in the same way as military sanitary officers are to act for stations. : ethzwf:1 stle; dered
every case likely t(cl) happen over such ‘an immense extent of country. And it would be that it may be useful to give the following general suggestions as to the
necessary to provide for making bye-laws to meet special cases. Under S . fulfilled by this class of officers. . - . .
England these bye-laws are drawn up by the local authorities, and saniltlil(gill?& :});till]g uThe spf)’rcial object of the inspectorial duties of the civil officer of health appointed Duties.
Home Office.

(3.) Regulation of Bazaars and Native Duwellings

A common cause of unhealthiness of stations is the want of
native dwellings and bazaars. Bazaars and native popul
almost imperceptibly in cantonments. The people encourag
them. These biing others; and eventually there is lttle r

It sometimes happens that the native population encroaches o B
M . n cantonm sapye
direction, so that, except to the initiated, there is apparently no cantonmizttsbgtmt(‘l‘air)

With such a state of matters, samtary regulation is hard] ossi
sible.
appear to be doubts as to the legality of igterfering with t'ly; possible. At prescnt there

. ese encro i
1s necessary 1n any sanitary code to provide for the difficulty, roschments. ~ And it
There appear to be many bazaars which ought to be removed i
1 1 entirely f; s
position. Powers to effect this removal are required. The simplest z’var?l:ft,l:le;rt l?:i;] ‘
dlfﬁcult)l’rl In n};ew s%a;xons, or In cases when bazaars or native dwelliners can be renfolwnccf,i :)g
- where they have become ruinous, and require to be rebujt would :
to provider— . ’ be for some authonty
That bazaars. and native dwellings shall in future
at a safe distance from the nearest point of th

some regulation respecting
ation are apt to increase
¢ their relatives to live with
cal limit to their numbers,

be erected to the leeward of stations,

bazaar. ¢ station to the nearest point of the
That a plan be prepared by the local authority, showing the pocit:
the general arrangement of the bazaar. ’ § Hi¢ position of the houses and

" That streets be so arranged and of such width as to ¢

. A nsure freedom of v :
That streets be drained in such manner as to rem entilation.

water. ove readily all rain-fa]] and other
That provision be made for a water supply ; and for cleansin : .
in the manner already pointed out. Py gand p reventing nuisances,

That publiclatrines be provided ; and nuisance at the outski
That excavations in tg o gfr ound be prohibited, Irts of the bazaar prevented,
That provision be made for the sanitary inspection and ¢

Insgcctor of Nuisances. yepe keansing of th":‘ l‘)azaar by the
"That the local authority draw up bye-laws, subject t . .
g t?le bazaar, P> S © approval, for the regulation of

And that infringement be punished,

-y
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for cities and towns is, in the first place, to ke%p hims]elf thorough%l)if ;Llc;lgaiigt;c]lag:gh
i ’ the population over which h ;
the movement of disease and mortality among aced;
i ict the causes, local, personal, an
¢ ascertain as far as practicable what are , ,
f:?i('tggglcy, \t(l)nch mfluence the prevailing amount of sickness and mortality, espem‘ally
when ep’idemics prevail, or threaten to do so; thirdly, to report on the whi).le iUleelit to
the local authonty charged with executive duties for protecting the public health, in
order that the local authority may take steps necessary for removing local causes ot
or fo1 mitigating attacks of epidemics. .
dlsf;ls‘f:{llﬁllmg these duties the officer of health of any city, town, or district shoul.d.
Leep himself acquainted with the nature and amount of disease, especially of e?l(ifn'ﬁc
or endemic disease prevailng among the civil population ; also of the mortality, with the
hiseases from which it has arisen, .
ms;:{a: should be prepared at all times to make such reports or representations on the
subject of prevailing discases and mortality to the executive authorities under whom he
is a{:tino as he may consider necessary to biing before them. .
He should make a carcful examination into the samtary state of the city, town, or
distiict for which he is acting, in regaid to the following points :—

; ; t and chemical constitution of the
. Water supply:—With reference to the amount ion e
wa{:er especmllﬁptg, the amount of organic matter, animal and vegetable, which it ICfm
tains ’together with his opimon as to the influence of the water supply on he:}ltl.——f
State’ of the tanks and other water sources, with special reference to the condition of
the water they contain, and to the cleanlmess of the ground around them ; the r1s1v< o
flth being washed into the water ; the use of water from the same soarces for drinking,
-ashing, or bathing; the manner of storing water for use among the population ; the
:;fannc'l? ’in which r%f'use water is disposed of; and into all other points regarding water
supply in which the health of the population 18 mvolved.

i i the bazaars, strects, compounds, villages,
£ the drainage of the district, and of , ,
hozéestﬁi (? whether thge drains aie blllit, or merely coveredt, or %Illfﬁl, with the concgltﬁm
*h the or retain or water near the
in wh -are kept ; whether they convey away :
illt)l‘l‘;e]sc'h ttl?: }c:uditxog o’f any ravines or nullahs-likely to affect the health of the popula
~ b

* Recommendation of the Royal Commssion as to Appowntment of Civil Officers of Health.

To ascel tain
amount of
disease

To 1epart to
authoiities.

On water
supply.

On drainage

‘,} «g5 That tramed medical ofticcrs of health be uppomted to act 1n peace as 1 Wal 1n connexion with these

Beyond this there should be powers for removing nuisances ‘ [Presidency Samtary] Commissions ™ . E

laying out streets, cleansing, &c., of native houses near stations
for bazaars.

, draining,

e water suppl
» Similar tg PP

those required
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£ On surface
cleansing

On samtary
works and
measures

On food and
dimk

On disposal
of dead

Times of 10-
porting

Samtary In-
spectors

Mecasuies
during
epulemics,

34 '
Precautions against Lpidemic Disease,

ticn ; the exl i
i ,s [heex stt{le:csi t())sfoll)lr(()ﬁzﬁl g;gu:v(%;e\t\i?:ri-gn?, cefsﬂspools, amll\ their nfluence on health ;
revent. malan s s et :f ,dam ! s sutiicient to keep the subsoil dry and
prevent, ma 0 p, wet, or marshy ground
creel}: satslo?fﬁ 3 tht;, extent of tank surface, or of muddy g);ogund or’x utl;)d tlfle e
S Su ciently near to affect the health of the people © bunks of rvers or

. 3. The condition of the surface dramace pavin :

azaars, and other public places ; whether the stieet
paving, as to its materal, its surface equality o
absorbing moisture and 1m antat

punties, and j
similar particulars as regards the ’state :ths tfeagﬁlrt

courts, 1&1cludmg compounds ; the condition of ope
river and sea margins m the vicimty of F
of underwood, prickl J O she town,
1wood, prickly pear, or other rank vecetat;

to ventilation. st
4. The provision of latrines,
cleansing, the condition in whic

g and cleansing in public streets
8 are paved ; with the nature of the
equahty, its power of turning off or
lon for facilitating surface cleansing ;
face of private streets, passages, and
n spaces of ground, runous buildings
as regards their cleanliness, the gro“b th
on, dung heaps, nuisances, obstructions

uri .

b t‘}?:h; lf&cl\, for the population, arrangements as to their
5. The general state and eff Y are kept, and their probable effect on public health
6. The influence of th ethciency of the sanitary or conservancy police

the external ventilation 0? tg;.:etral structu_re and arrangement in strects, courts, &c.. on

walls and buildings which it mj ‘f};‘;n’b espectally as regards the effect of ru’inous o,r uaé’less

requiring to be opencd up, ght be desirable to remove, or of closed courts or alleys

7. The effect of the co :
inrmates. nstruction of houses on ventilation and on the health of their

- f - ] ] . . 1 ﬁ. . o '

9. The condition of stables

*houses. skinnino o , and_ other places wheie ani

conhide stlgx?elias 523;1‘;:;,“ l<:3l~f§£:l.ét(l)lfg'ensxve or $nwvllplcson1e sxglzl,ss:gﬁ zll\sc It?ztl'nn(zfl":lzﬁ;ggéz.
10. Much disease i i ers,.&c., afld nuisances proceeding from any auc’h camcs.,

should therefore, as far 1o red in India by unwholesome food; the officer of healtl

food exposed for sale, practicable, ascertain and report on the (’:onditlon of articl(:; o;'

11. Unwholeso : .
subject should als?ieoff;ol;?lzpnous drinks are ficquently sold in Indian ba This
12. The officer of healthmlg to time carefully reported on by the ofﬁccx: z}al:z'alth lla
burning ghaats, and ge should fu .

rth ine i
nerally into the mer examine into the state

n ateas, sctting forth the propor-

of burial-grounds,

effect of this on public h anner of disposing of tl

precautionary meI;sures o(:laltt}?e. I{e should also recommend to thi:e lgngl;ﬁfh%rﬁmb&}c)ﬁ

but especially when e cubject as he may deem necessary at all ordmaryy;lmes
]

13. He should Prdemics prevail
Sl report at least
epidemics. And he should once a week at ordmary times, and
! oftencr during
subject for the preceding ytaarljrepare an annual report, entering ml,nutely into the \:hlonlt

(6) Precauts ;
ns Tomnde TV
It should be a special dyt against Epidemic Diseases,.

I .

}]fgléﬁo?ﬁ éhtz ﬁ:}:;lléig:n{ particularly with regar

the localities where it ha(; a:CCrtam this point ; also the nature and eatent of the di y

conditioa of affected houSe‘PPCared, especially as regards the first cases : tl, c xs.ctnsc:
viz., water-supply, drainaee S;ml districts i regard to the points alread r?xef z;mnar

3¢, state of the surface and subsoil, cleansing n“i{ancc; l\Oe ;‘d,

4] » -

lation, proxi
’ Ximity of rank
1 Vefretauo . .
150 a8 reo (=] n, Tuin . .
«1>0 a3 regards any other » fulnous buildings, old w ‘ﬂi]sal()’,‘ crerowding of houses;
abits, &c., of the la-
it popuia

on, which may Ty pe dcu('icumstances connected with food
In his reports to (1 :x to predispose them to the discase.
sBen. s s g o 7, 108 ST of bl chuld, enter i
. . 3, and should Indicate any causes of disease whi
€ removed by the executive authorit;. peme which

quired as to the sanitary measured to be adopted
her among troops or among the civil population
Bos of gourse reccive the best attention from the
in 1 it mi

» in order to ensure umty of action, jt might be

eral enactments; and to gi -
. N give the aut r to
€ to their execution, horities powe

when epidcgnic diseases are muj i
of the station. These measul;mncnt T
Presidency medical authoritieg “Bat
advisable to lay down some g

issue special regulations and t()b::
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Registration of Deaths. . 35

The following pomts are suggested by the evidence and reports obtained by the Royal

Commission. )

a. Promptitude of action on the first sus
population.

b. Taking every necessary me
ened by the disease.

c. Spreading the population an

d. ‘Thinning the troops out of b

e. Cleansing and removing nuisances.

f. Lime-washing

. mination of the water supply- ) . o
i gfo:idm« dispensaries, medicimes, medical rehef, including inspection of the troops
. O

for the discovery of diarrhea, ¥ hen cholera or dysentery prevail.  And, as far as
possible, similar measures for the native population. .

;. Devising measures for safely disposing .Of the dead. . .

During the prevalence of epidemics, the civil officer of health might be intrusted with
certain executive duties of 2 medical kind, such as keepirg an oversight of the measures
of medical relief provided for the population, espegzlally as regards the treatment of the
premonitory symptoms of cholera and other epidemics, the removal of people from
infected houses and districts; and scemng to the satisfactory carrymg out of temporary

measutes of cleansing, lime-washing, &c., 1t the houses.

picion of epidemic disease among the native
asure for protecting the public health in districts threat-

d removing part of them mto the open air.
arrachs, and the sick out of hospitals.

Secrion VI.—REGISTRATION OF Deatns, &c.

on (No. 39) * of the fRf:lporlt1 ofhthingyal C(ﬁmﬁisslon
is : o of recistering deaths and causes o eath should be established m
::b};eﬂigf'g‘el c?tzlit: of Indla? with a view to publication as m England. We have commul-;
nicated with the Registrar-General of England on the subject, who has been kind enou}gI
to forward to us copies of the forms in use m his office, the heads of which we append. ] e
has further suggested that for Calcutta at least a method of dealing with the moita xiiy
statistics similar to that adopted in London should be mtroduced, viz., that a weekly
mortahity table should be prepared and published, showing the de‘aths arzd diseases of the
preceding weck. We beg to recommend that the Registiar-General's suggestion be
carried nto effect, as one specially adapted, not only to Calcutta, but to Madras, Bombay,
and, deed, to all the larger groups of population throughout India. .

The occurrence of epidemic diseases among the native population a.lways indicates
more or less of danger to troops in the victy ; and 1t is highly 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 them and among the

The concluding recommendatt

s. . . .
trozp weekly publication of the mortality statistics 1n London, and even a daily summary

during epidemic seasons, has been found of the greatest public service; and it 13 pre-
surned this will be still more the case n India.

1. The method of obtanng 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 regis
book, divided into columns, as follows : —

trar, who 1s supphed with a register

1836 —DEATES 1n the Dustrict of Marylebone, North, m the County of Muddlesex

Signature,
Description, and
Residence of
Informant

Cause

When
of
Death

Signature
of
romstered

Rank or

Name and Bex Professton

durnaine.

W hen and

Age
where dicd

No

Ragustrar

e ———

John Cozx,

Rebecca Green,
' Regqrstrar

I wdow,
17, North Street,

\
if Wlliam Green. | Male : 43
+

& February \

Marylcbone

7 \ § Fcbruary Carpenter \

———— et T

['The Words and Figures in ialica m this Schedule to be filled 1m according as the (ase may be]

* Recommendaton of the Royal Commission respecling the Registration of Deaths

« 39 That a system of registering deaths and the ¢
and be gradually extended so as to determine the effe
as of the European population, the resulte to be tabu
Commissions.”

E 2

auses of death be estabhished 1 the large cities of India, |
cts of local causes on the mortality of the native as well
lated and published annually by the (Presidency Samtary)

Weekly re-
turn of
deaths

How ob-
tained in
London.




| J aistration of Deaths. 37
3 Registration of Deaths. Registration of
In this book each death is registered from info

and districts in England are published in the Registrar-General’s quarteily report. This
at the death, who is required to produce a med

1mation supplied by some person piesent - of the quatter, the state of the crops, the prices of
s ontans also the meteorology ot theq ) I's, the p
1cal certificate on the follow &g form :— rigc:rrl;igns together with any poir;:t)s of interest regarding the movement of the rate of
” o

girths, deaths, marriages, diseases, &C, contained in the notes appended to the registrar’s

e - To the RristraR of the Sta-DisTricT in which the De ATH took place return. - . .
7";; o Certified copies of the marriage registers are collected by the registrars apd transmlttqd
o a Fherehy certfy that 1 attend.d caed to ihe central office in London once a quarter, but on account of unavoidable delay in
I Last seen “ wst Burthday , that I last sawe h__ on 146 their collection the quarterly pub}i%z}trﬁn gdlg:;igsges does not take place for three
— _ —— h _ M M S .
| Dred on S et hedidon 3 — months later than the publication of bir 1By th T J—
A g - - 3. Dupllcatc copies of all reglstels n Eng]and Cert'l € y the Sllpel'lllten lng‘leglstl’ars po1 s
n ¢ E. and that the cause of h___ death wus are sent every quarter to the central oﬂice, at which indexes are made. . *
a Causes of 3 9 , ; ’ 1 report 1s made up at the central office by abstracting Ilow made
Doath Zoime from The Registrar-General's annual 1€p O] 8 o
i - Cause of Death | attack tul » = ’ terly returns, but from the original certified copies
’ Q Death | Signed f the facts, not from the registrars’ quarterly ; g ¢
@ o I'ga)t ’ of their books, which have been sent as already mentioned by the registrars to thg
1, ®) = " *| Pref? Tule ¢ Re istrar-Gen’eral The quarterly and annual totals for the annual report are abstracted
: < (6) Address H- froﬁl these books on form No. 7. The same form No 7 is also used for abstracting the
re Stymed | Second y births. and in doing so, legitimate, illegitimate, and multiple buths are distinguished
< ’ (=} . .
‘ Date S Dute : me’ the same sources, but by a separate examination, thTe causes of death, with the
4 " bacht cexes and ages for the whole year, are abstracted on form No. 8.~ . .
he. orm of Disense, or Symptom, is reckoned from 1ts commencement ! Death g The marriages for the year are abstlacted from the certified copies of the reglstrars
D

i Whaen the death is register . e q s books in the Registrar-General’s office on form No 9 for the annual repoit )
1c produced and placed in tﬁe hasgsbg’ the officer, he gives a burial certificate, which is The annual r%port, besides the statistical tables, contains much useful information on

! : thus authorizing the funeral. f the clergyman by the undertaker at the cemetery, various subjects connected with the public health, occasional papers and occasional tables

Without this certificate the buiial : i
except 1n rare e buiial cannot take place i i ints m yital statistics i
\ ) cases of urgency, when the clergyman himself is bound under a pcglalt\t illustrative of specia’ pOin %) hree days of the time when the data are

g i : is is within t
v ?{)et«;:z;a?e\;ﬁ%ls]i? sn(t)}tllgob 1;I‘he registrar's books are exammed by the Superintending crglézd“.’ecﬁg éﬁﬁ;’fgﬂl; rg;?rl: ]ﬁhmlg}o days, and the annual repoit within 15 months
e bound to’ give Cert?ﬁcates ((,)fo dS, \\élcn filled up, n safe custody for future use. e 1s ;'fom the’cnd of the year. . ]
Cl stipulated fees. caths to any one who asks for them, and who pays the In every country in Europe, not eacepting the 1emotest provinces of Russia, the
1 The registrars' in Lond . births, deaths, and mariiages are now registered. And there appears t0 be no 1cason
the week on ding on Soalzu?cllla ;uylglt)tvl ecf('i)I:;S l:}tv t}le e}?'tllles ofil all }(]leaths occurring in s why this should not ultimately be done in India, with such machmery as 1s suitable to
S ’ 0. 1, which reaches the cc - " 7o . . .
‘ Egztrggtl\sl}?gia%oﬁfmmg’ and m the cowse of that day the forms areczt::;lr;gc?lﬁzncnc tll)f:: " 2 tha'f‘l(x::uggcyumstances of the population in Indian cities differ so mateijally from those

No. 2, accord , . . : i i lete
f‘"‘ form No. 3. The total déaths m lf?)g to the nomenclature and classification given on } of the people of England, that it may not be practicable to introduce so comp

al . m No. 2 are then classified on a i imi . svstem of collecting facts. It 13 necessary, of course, that the methods employed
Xt fi(;raT},] segcoigt i?tfitrit(?falSl:i?Z of eacl:1 (i:del: and class of discascs are glvclr)lricrfsggl S(ilfmtll;:; ) :hso):ﬂd be fixed by the India Govemment_.d The rfgsults w the first instance ll]n ? y beﬂ‘]b );
It . . diseases, and both are published A very im ' i o means satisfactory, but we should consider it of gieat importance, neveitheless, tha
3 ix::a(zzccfln rf;(:n'{ntl\(z. 4 “gx-lc.h 1s intended to show the number of (‘lyeathlsm:ltl?:i:x:urﬁmm? li Itlhey should be obtag]’ed to the utmost piacticable extent, and in the best practicable
A\ donted forgllsngiz j S'ltl' dlstnlcé in London from zymotic diseases. This :s)umxia‘l\";eif way, in the expectation that in time this impoitant bianch of the public service will
cities would e ", ) :
al rea(EIy ascertained. A further sx?;bx;ea::eogtgzztﬁg !lealtllleof _the native population to be beeome sufficient for all necessary pul poses.
< o . g in N M !
1 No. 5, which is intended to show the total weekl Iﬁ‘ért‘? :“S.tltutlons 1s made on fqrm RICHARD AIREY, Quarter-Master General
. ments, and also in each separate workhouse, prison J hosp & ]1 )‘7& in eaIc‘llx clags of establish- and President
is ’ . ’ c.
d :g%iztr:l’l's {g;imﬁs are iint to the printer on Monday evening wit}:c f :f r;x o 10f 'th(i DOUGLAS GALTON, Assistant Under Secie-
. o ﬁp y the Astronomer Royal, and a short comme;’tar :1‘1 oo tary of State for War.
: e weekly return for London of the Registrar-General. | Yy \is constitutes
Tuesday, and published for public information on Weq b 18 sent to the newspapers on JOHN SUTHERLAND
az'et 1z;lbsérfz;‘cted f;(jm the registrars’ returns, these rcturnsn ﬁsr(ehfc;'tm{ mag. ﬁ‘.\ frer the facts T G LOGAN, Inspector-General of Hospitals
. b 0O .
gf de(:lthl b?lrfltl}t{e r(;n%on parishes on Wednesday, and as they contain xigtoolﬁcmt}? [ health EDWARD BELFIELD, Deputy Duector of
the movemeat of d?;eaeélces gf each fatal case, the officers of health are enabled to acscccar\::: A Works, War Office.
€ an . 1 . s N ¥
' Quarteil 2. Besides th Kl mortality in every part of their districts . PROBY T. CAUTLEY, Member'of the Council
! uarteily 2. bes € weekiy return . f Indu
! robtns. distiict in the kingdo y of London, the births and deaths for every registration , ¥ ° ‘

J. RANALD MARTIN

» ROBERT RAWLINSON, Local Government
Act Office

also annually.
The registration of deaths ig
But the facts are supplied to th

m are published once a quarter in the ¢ Quartcr]y Tables,” and
s ?

conducted on the same
e Registrar-General in a s

principles all over England.

. follows :— omewhat different manner, as
. L ] Secietary,
‘ How ol- Every registrar in England and . . J. J. FREDERICK, “oital 1 ement Commission .
tained. i ° and Wales is required to fill up th Barrack and Hospital lmproy SO
2 of each quarter, and to transmit it to the Ilogstrar-GcncmLP Inc tf{;)irgn}olig. l?eazn:}clres et,;l((i: War Office, 15th July 1864

total births and deaths for the :
ond of the causes of mortahty’?uarter, with notes on the movement of births and deaths

0 compliance with the requirements printed on the form.

At the Registrar-General's office ¢
th ] ine
rterly returns are enter relmimsx :otal of births and deaths contained in thes

Copies of the same fi

urposes, i. €., one . ame form answ. r both

Ebg-acting the deatﬁ:.py ,I?}f;et}le tform is used for abstracting the birthss,“:;of;(;mcr)for ! .
- acts so tabulated for the registration divisions, counties, ‘ ) E3

g s, o T gy~ i
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REGISTRATION FORMS.

Foryu No 1
DISTRICT N e e Beturn s to be
posted auﬁmenlly early to
SUB-DISTRICT volock oy Alelivery by Ten
'elock on Monday mormn
During the Week ending Saturday the day of g
the following numbers of Births and Deaths -—

NorEes.—If no Births or Deaths were registered 1n the week, write * None ” 1n the blank spac.
When a Birth or Death has been included 1 the Return of any R

18 , there were registered

Birrus week, 1t should Nor, though re-regiwtered, appear
the Remf-n of any subsequent wef-k, exceptplxixe th:g:la:ez}
Coroners’ Inquests, when a reference to the premous ent
should invariably be made 1n the marqn  Proper precautu')y
should be taken against counting the same person twnce|:
and when the form below 1s filled up, the males and the
{E’:ﬁi; ez]:::;ld be b:ountgd separately, and care taken tha‘: T
numbers and total correspon ot -
of Deaths stated at the top of the Retugn dwith the numbers "

In filing up the Particulars of the Deaths in the Form below, the

Dratus

Males - -

Females - -

Males - - -

Females - -

Total - -

X re’i‘nstrar 1s mq&esbed,— s—1r
—To use more than one sheet 1f th
. W;nd tonoldi a}l]l 1n one enclosure e number of Deaths exceeds 3,
—Whe n a Death hasbeen returned by the Coroner t: “
after the verdict ang n all other cases to ad(c)lv;rtlt?; t}lgtl(l;clg:
of death , Certitied,” or “ No Medical Attendant ’ or “\ot
Certihed, * according as such mav stand m the Remster Book

1ble, to state age accuratelv \n hou
year ” should be avoided.
8 —When persons suffering under illness are taken into

lunatic asylums, work
N onses, or oth
there to state in Col 2 not ;ml\ th:::r

efinite measure of time Such vague ::‘aafg:’nu au "o;u‘:lt: «-1"
r

hospitals,

public institutions, and die

_ " but alse that whence place where they had died

$—To (ﬁ‘%(tlh post mort when an examination has been made after ::’ c'm;'é‘t nn;mrmut amtlh:)‘:ml?;?;l n‘::;»: :;m,;l,:h,tl IT";l latter jact'
ertainet stted s

4—To copv from the Medical Certificates the durations of illuess and should be r"mlxgng‘&ﬁ:ﬂ(‘s(}:m;““nm a8 wel :: .;f &“:"b:

of the several modifications of disease, with due regard
y e
* ({lqtlnctness of each clause  For it sometimes happens tht:t tt};:-
Certificate 18 copied so improperly as to leave it doubtful wis ther

the terms denoting duration shoul
iliness or to a certain stage of 1t @ be referred 1o the whole

ay das posss
7—To make with brewity any ohservat " v

closcneas, or overcrowding of haiy

wformation

PARTICULARS OF THE DEATHS REGISTERED IN THE WEE

—_ K
Waex Dz HE - _ B
No of D AD WaEme | Occurariox or Pror —
MO OF 1 (Street and No of H Sex ESSION C
Entry mn o of House ) M or| Ace (Dmmﬁmsh Masters of AUSE OF Draty ORsERrvaT
Regster (State also Homes of F s Trades, Children and Women

those who die 1n Institutions.

will 1n most cases, be desent (See abov
i beeinstruction above No 8.) e ¢ Instruc.

Suns Daughtcrs, Wives, Widows tions, Nos 2,3 1)
oy

of Bakers, Tailors, etc ) No 7

—

TTT——

Fory No 2
DEATHS IN LONDON FROM

ALL \ '
Registered 1n the CAUSES AT TWELVE p

- L o .
Week ending Saturday, RIODS OF Lirp

186 _,
* Under 20 Years R I
Class | Causes oF Dearn ——— 20 | 40 | ¢o
ST T aod | and 80
[ and
| 112|3(a|s5 10|28 under | under | upder | And
S _ S N ] %0 | 60 8o |tpwards
————
L Order 1. ’ , — N
1 Small-pox -

| Small-pox -
| 2 Measles - -

‘ Measles -
3 Scarlatina -

[ Scarlating -
4, Quns - -

Q y Qumsy -
&, &e - -

&c, &e.

N8 rezarding 1ll-cleansi

tations or stn el
ess10n, 1rTern ots, destitution,
of which the Regtrar a‘f\ ar 3;‘]:-"“ OF Lo state any useful facts

10N8

(See Instruction above

)

Total
at all
Ages,

At

i

LR

s

~

CrassL

II1.

LONDON —Draras fiom SyaL
DiarruEA, and CHOLERA, Re

NOMENCLATU

Registration of Deaths. Registiation Forms.

Oroer I
Small-pox
Measles
Scarlatina.

Quinsy.
Croup

o D -

6 Whooping Cough

7 Typhus (and Infantile
Fever).

8 Erysipelas

9 Metna

10 Caibuncle.

11 Influenza.
12 Dysentery

13 Dsarrheea

14 Choleia
15 Ague
16 RemittentFever.
17 Rheumatism
Other zymotic diseases

Orper IT

1 Syphilis
2 Hydiophobia

Orper II1

1 Privation

2 Want of Breast Milk

3 Purpura and Scurvy

4 Alcoholism (Del Tre-
mens, &c ) *

Orpker IV,

1 Thrush

2 Worms, &ec
OrpeEr L

1 Gout

2 Diopsy.

3 Cancer

4 Noma.

5 Mortification
Order I1.

1 Serofula

9 Tabes Mesenterica.

3 Phthisig

4 Hydrocephalus.
Orper L

1 Cephalitis.

2 Apoplexy

3 Paralysis

« Order IT not applicable to Civil Population

ForM No. 3.

IN FILLING UP FORM 2.

Class
111

4 Insamty.

5 Chorea

6 Epilepsy.

7 Convulsions

8 Brawn Disease, &c.

Orper 11

1 Pericarditis
2 Aneurism
3 Heart Disease, §c

OrpEer 111

1 Laryngitis
2 Bionchitis
3 Pleurisy.

4 Pneumoma
5 Asthma
6 Lung Diseases, &c

OrpEr IV

1 Gastnitis

2 Euteritis.

3 Peritonitis

4 Ascites

5 Ulceration of Intes-
tines

6 Herma

7 Ileus

8 Intussusception

9 Strictmie of Intes-
tines.

10 Fistula. o

11 Stomach Disease, §¢

12 Pancreas Disease, ¢

13 Hepatitis.

14 Jaundice

15 Liwer Dusease, &c.

16 Spleen Disease, &e.

OrpER V.
1 Nephnitis
2 Ischuria.
3 Nephria
4 Diabetes.
5 Stone
6 Cystitis
7 Stricture of Unethra
8 Kidney Disease, &c

Orper VI,
1 Ovarian Diopsy.
2 Uterns Disease, §c.

Orper VII
1 Aithnus

2 Jownt Dusease, &c

ForM No 4

»

Class
I1I.

1V,

DEATHS FROM ZYMOTIC DISEASES.

L-POX,
gistered 1n each Rrgist

39

RE AND CLASSIFICATION OF CAUSES OF DEATII USED

Orber VIII
1 Y'hlegmon.
2 Ulcer
8 Shkin Dsease, &e.

Onrper I
1 Premature Birth
2 Cyanosis
3 Spina Bifida
4 Other malformations
5 Teething

Orper 1T

1 Paramema
2 Childbirth(seeMetria )

Orper III
1 Old Age

OrpER 1IV.
1 Atrophy and Debilty.

OrpER 1

{ACCIDENT )

1 Fractures and Con-
tu«i10ns

2 Wounds

3 Burns and Sealds

4 Poison.

5 Diowning

6 Suffocation

7 Otherwise.

Ouper TIL*
(IHOMICIDE )

1 Murder and Man-"
slaughter.
Orprr IV
(sUICIDE )
Gunshot
1 Wounds Caut, Stab
2 Poison ’

3 Diowning.
4 Hanging
5 Otheiwise.

OrpER V.
{EXECUIION )
1 Hangmng

Other Violent Deaths (not
classed )

Sudden Deaths (cause un-
ascertained

Cause not specified or 1U-
defined

MEASLES, SCARIATINA, DipETHER1IA, Wi0OPING-COUGH, Tyrnus,
RAR'S Sup-DisTRICT during the Week ending

Saturday _ 186
Annunl Sernes .
ZYMOTIC DISEASES
Sub-D g gz g 8 [ Here any other prevad
Sub-Districts 2 5 ] 1 ting
Regstrar s Sub-Distnie g § 2 < ?'Eo 3 .g E Epidemics are wserted, Total
2 % sl E|=2g| %) 813 (such as Duysentery, e )]
g | 2 2l1&|ES|&|a 8
Nos.
E 4

P
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Form. No 5. *

SUMMARY OF DEATIIS IN PUBLIC INSTITUTIONSA.

186

Weeks enting Satuiday

LONDON . Diatus ix 116 Pusric INsTITDTIONS, Registered in the

Registration of Deaths.

Registration Forms.
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Registraton of Deoths. Reg.stration Forms. - 41

ForM No 6.

Supernntendent Registrar’s District of

Registrar’s Sub-District of

A Retuin of the Total Numbeis of Births and Deaths registered 1n the Sub-Distiict dviing the
Quarter ending the day of 186 .

Numbers Registered INSTRCCTIONS TO REGISTRAR FOR FILLING UP THIS RETURX

dunng the Quarter
ending as above Write on the blank line at top the District of your Superintendent

Registrar , and on the line under it your own Sub-Distiict

Burths Deaths

In counting your Bitths and Deaths, a case of double-entry must be
reckoned not as two but as one, and when a Birth or a Death has been

Males - enumerated 1 any Qumlerly Return, 1t must not, though 1e-registered,
be included 1n subsequent 1eturns
Females - ,
To ensuie accuracy you are recommended to count the males and the
\ females separately ; and to compare the sum of the two numbeis with the
Total - total also sepaately counted. ;

The above 15 & ttue return

(Signed) Fegustrar

N B —If the Deaths registered duing the Quarter have been above or below the average, state whether,n
your opinion, the fact 13 wholly or partially accounted for by sanitary arrangements, by increase or decrease
of population, the weather, Small-pox, Measles, Scarlatina, Whooping-cough, Fever (including Typlus,
Typhoid, Relapsing, Infantile Fever), Cholcra, Diarrhea (including Bowel Complaint), Dysenter y, Brouchitus,
or othe: disease  Also with regaid to inerease o1 decrease of Births, you may mention any circumstance to
which 1t may be attributed By ¢ average” must be understood not the average numbers 1 other quarters
of the year, but the average of corresponding quarters in Jour or five previous years

The Registia1 Geneial trusts that you will XoT FAIL TO NOTIICE, 1n confornnty with this mstruction, any
eprdenical diseases which have caused a large number of deaths, and where 1t would not be attended with
too much trouble, he requests you will state also THE Numeer oF Deatns from any of the disea<es above

specified

ForM No 7

Males Females Males and Females
ENGLAND Registered in the Registered 1 the | Registered m the
Quarter ending Quarter ending Quarter ending
Divisions AND COUNTILS g g the last day of the last day of the last day ot
= =
(Or Districts, similar form, or = El [ & ol e
Sub-Dastricts, sumilar form ) & & S8 215 55
= ~ s El8 o< |2 ElE |4 EE
elel2tg|slgdleleglstlas|lele|88:
1818|8138 |%|8|SiE{sl213
1851 186l | = [m el |/ [xlE|als{sl£lals=
ENGLAND - - 17,927,609
Divisions .
1 | London - - - | 2,362,236
2 | South-Eastern =« - | 1,628,416
3 | South-Midland - - 11,234,332
JUBSEL S S —— - - ——_— -
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Form No. 8
DISEASES AND AGES

Sex

Dearus, 186

Distiiet of

Endmng

» No

Registration of Deaths and Marriages. Regustiation Forms. :

Total

¢« SpIBAM
-dn pue ¢g

84

75.

65

55

26

20

Small-pox =

[

Measles

Scarlatina -

‘ Diphtheria -

10

5

Vol

Months

Ages

CLASS I.—OrpER I

1. Small-pox

2, Measles

8. Scarlatina

4 Diphthena -

Form No. 9.

County

Division,

Marrages,

186

Registercd 1n the Quarter

Signed the Marnage

ending the last day of

——

-

2 sene
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e

s

19qII(L

squadag

sunp

gadejy

h Marks

Register wit

poudis auQ)

paudis yog

S

*TIWO

LY

Under Age

TIWO A

uITy

Re-married

SHOPIAL

SIMOPTA

Marriages con-
tracted between

SHOPIA
PUT SI2MOPLM
T ssesmdg
PUB SIDMOPTA
SMOPIA
pue sIopPUoBR(L

BETHIGH
puB S0Py

e,

Not according to the Rites of the
ILstablished Church

saap

s1ayend)

2150
s Jenstdayy
ymopuarurtedng
@ SUOIT
3 | surmouag
usIsLY)
13710

In Regis
tered Pla

sorjoyie)
urwoy

o,

According to the Rites of the
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8 Jens3ay
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APPENDIX.

No I.
SEWAGE WoRks for removing SoLips only

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

The depositing tanks are simple and mexpensive They
consist of trenches, excavated 1n the subsul, each two
hundred feet 1n length, eighteen inches wide at the bottom,
four feet six inches deep, and with slopes of one to one
The trenches are level, the bottom being about 12 mches
below the outfall sewer, and are arranged in pars, the
distance between each pair being twelve feet ~ Manholes
are built at each end of the trenches, having shuces for the
purpose of diverting the sewage as required, and to allow
of any number of trenches being used Moy eable strainers
of wickerwork are placed m the trenches for intercepting
flocculent end sohd matter Filtering by mechancal
means 1s not mmmed at, but straming and subsidence
The sectional area of the trenches is greater than the
sectional area of the sewer 1 the proportion of ten to one

allowing the velocity of the sewage to diminish n this pro-
portion  ‘The hurdle strainers cen be removed from trench
to trench, and by one of the most cheap and simple ar-
rangements, any one trench or any combination of trenches,
can be used at the same time, or the sewage can be passed
direct to the outlet without entering any trench

‘I'he trenches are cleansed periodically, and the sohd matter
removed ‘L'he cost of removal is about sevenpence per
cubic yard The sludge s landed on the sides of the trenches
where 1t can drain and dry ready for removal  Disinfectants
can be apphed, when required, both to the flmd and the
sludge after 1t 18 emptied from the trenches

A tool-shed, tank, well, and pump should be provided

for preparing hime-water, to he apphed to the sewage when
required

No. IT

IvrroveD PrincirLEs of ConsTrTCTION for WATER STOorRAGE RESLRVOIRS for EncrLisn Usk

A natural valley may be made mto an umpounding reser-
vorr by forming an embankment

The puddle trench for an embankment should be carmed
down to sound ground

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

There must be a bye-wash or overflow sufficent to re-
move safely flood-waters or storms of ramn, srovxsxon bemng
made for the heaviest storm to be anticipate

Reservoir and embankment making will require special
professional information  The work will depend on the
form and extent of the valley, the nature of the subsoil, the
dimensions of the proposed embankment, especially 1ts
vertical height, and the character of the material out of
which the embankment 1s to be formed

According to Enghsh expenence, embankments of earth-
work should have an inner slope of three fo one, and an
outer slope of two to one, with a thickness of top bank n
proportion to the vertical height of the embankment An
embankment 40 feet high at 1ts deepest part should have a
top bank, width of not less than 10 feet, and should be
fimshed not less than six feet vertical above the proposed

No

top water level in the reservorr  Such embankment will be
210 feet at 1ts widest portion of the base The puddle
trench 1n such an embankment should be 10 feet 1n width
at the ground surface line 1n the deepest part, and diminish
one nch per foot vertical on each side, so as to finish three
feet wide at the top water ime  Fine assorted matenal free
from stones should be placed on both sides of the puddle
at least six feet wide

Puddle 18 made out of clay, the clay 13 chopped small,
all stones are removed from it, water 1z then thrown over
it, and the whole 18 worked and mncorporated into a pulpy
mass, capable of formmg a wall of clay perfectly water-tight
n the embankment

The mnce slope of an embankment should be covered
with a layer of stones not less than nine inches n thickness,
broken so that the largest stone would pass through & ring
four mches m diameter

The outer surface of an embankment may be soiled

Plan XXVII shows the details of such a work, with an
mmproved method of outlet

‘Irees must not be allowed to grow upon an embank-
ment or near to 1t

111 ,

Data for the CoxsTricTtioN of TaNks and Pirrs m Use mn Excrasp °

1 Water may be considered, roughly, to have pressure
equal to 3 Ih on each square inch of surface for each foot

. m vertical depth, a tank 10 feet 1 depth of water must

therefore support over the whole area of the hottom a
pressure equal to 5 Ibs on the square nch  The sides and
ends of such tank will have to support 8 pressure equal to
half the vertical depth, or 2} lbs on each square mch over
the entire area A tank, 20 feet square and 10 feet deep,
must support weight as under on the bottom and sude
plates —20x20= 400 X 144 = 57,600 x 5= 288,000 lbs
or 1283 tons nearly  The sides must bearan equal weight ,
area of sides, 20 x 4 =180 X 10 = 800 x 144 = 115,200
x 23 Ibs or 128} tons nearly Or the pressure on the
entire tank, bottom and sides, when full of water to a depth
of 10 feet, will be equal to 257 tons nearly The entire
weight of the whole volume of water will ‘only be about
111} tons

9 To calculate the weight of matenals (iron work,) the
following rules may be used, which will be near enough for

h estimate
: rIOr‘;%, square foot, and inch thick, say, weight 40 lbs,
'hen for wron—

1;1 l;(e‘;Q inches =1 ft square and %10 thick= 2} 1bs

» 2”

» » mch , =40
Lﬁﬂd”ma) be calculated as weighing 60 1bs for each
square foot and mch thick

» » »

Then for lead—
12 X 12 inches = 1 ft square and 5 m thick = % 1bs.
s = A3 »
> - inch ,: = 60

3 » »» 32 t
Good wrought won for tie-rods may be estimated to
carry safely six tons for each square inch of cross sectional
\ area This 18 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, as also roughly
the pressure caused by vertical depth, or head

Pipes have capacity in proportion to the squares of their
diameters —

A pipe 2 1inches diameter - - 2%2= 4
» 3 ”» - - 3x3=9
”» 4 » 2 - - 4x4=16

and so on It will be seen that a pipe of four inches
diameter 18 equal to four pipes of two inches diameter

The sectional area of a pipe whose diameter 15 one 18

7854  Square the diameter mn mnches, and multiply the
product by 7854, and the true sectional area 1n inches will
be obtamed .

To find the volume of water any pipe or well will contain
1n each three feet in length, square the diameter in inches,
and point off the right hand figure as a decimal ; the pro-
duct will be gallons and decinals of & gallon in each three
feet of length, as under —

2x 2= 4 thiawllbe - 04 gallonsin 3 feet.

4x 4= 16 ” - 16 »
12x12 = 144 » -144 s
20x20 = 400 » - 400

3y "
that 1s, 40 gallons 1n each yard of length of a pipe 20 mches
n diameter

A well 18 six feet or 72 inches diameter, 72X 72 = 5134
inches, or 518 4 gallons in each three feet of depth.

This rule 18 not absolutely accurate, but 1s within some
two per cent of the truth, and 18 handy for rough and
ready purposes

A'gallon of water weighs 10 Ths, and, as reviously stated
for rough purposes 1t may be sad that half the head 1n feet
will be the pressure in 1bs per inch of surface

F2
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i)
stary Duties of Medical Officers. L
wai
4 )pendll“- Sa Y fall will deliver water equal to
44 ! A pipe_ having 16 feet of &
180 feet, or 60 yards, s\’unde, —
94) inches diameter and nsing © 40 gallons m eac 4, a o, so, per econd |
i‘t‘c’;{e‘;‘“l contain 2020 2= ;?23& O Then 400 1bs % 60 16 feet of fall = 4 gallons, T per see ) :
verd weight 1m eac 16 fect o 2T 2 . '
yard Oft%(:owl\‘i:\e Tead,=24,000 “)S-na 60 yards m length, S S =6 " " N
yords, e 20 nches diemeker A whch water W\ be A L = " . . o
2 ‘““&:&\n 2 AQD gollons of waker, el Yoe Yowest end - =1 3 3 3
T RN e o e MaAt 150 feck Yerten, oF [
o&\\? \\%\: ‘;\‘?i\‘\:‘:‘i\:;:‘i“:\\vo{\\ s\:‘gxm over Yhe whole area ot So Pask 1k Wil be seen Tk o ial of 64 fect will he eque\
“‘e\‘\\}‘a‘;:: ‘i\e;:a\\l&‘: T: :\‘0:&\; x\fmug\\ pipes 1 proporon 0 to gwe Aoubie the faN of 10 feet
fhe square root of the head less inchion
) No. IV. .
SanrTARY DuTiks of MEDpiCAL Orricers of Britisu RreIMLNTS (Extiacted fiom the New Medueal
Regulations, October Tth 1839) '
Some Clauses have been omutted as wnapplicable to India, and the words in Italics have been wserted to ~‘
show the manner wn whick the duties may be best discharged in that country
SECTION II 24 That the diet tables are m accordance with the autho- 1y
Duries of InsprcTors-GENERAL and Derury rized scale 1 Incha and properly hung up 1n the wards 1ot taldeg

INsPECTORS-GENERAL
" o 1 The Inspector-General and Deputy Ins pector-G.
'-},Z’;;‘,Zcém of the British troops of the several Prestdenctels shall me:lrie:z:l
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and general cleanhiness, the number of beds the building 18
capable of contmming, the number and size of windows,
doors, and fire-places, the amount of hght, the state of
latrines, privies or waterclosets, as well as all other matters
likely to affect the health of the hospital or the punt{' of
the air in the wards  ‘Ihe samitary or medical officer shall
report on the same, with his recommendauons for remov-
g defects, to the commanding officer, who, 1n terms of
special authonty given hm for such purposes, will forth-
with direct such recommendations to be carried out, unless
he see reason to differ from them, mn which case he wmill
state 1n wnting his reasons and transmt them, with the
recommendatiors of the samitary or medieal officer, 1mme-
diately to the supenor authonty The sanitary o medical
officer, as the case may be, shall at the same time transout
a copy of every such report to the principal medical officer,
stating also the steps taken to carry out his recommend-
ations, and the prmcipal medical officer shall transmit
forthwith every sach report to the Director-Greneral, with
any remamks he may have to make on the same

5 It shall be the duty of the samtary or medical officer,
as the case may be, to attend to the daily samitary condition
of the hospital under his charge. Ie shall require that the
viemity of the hosmtal be preserved mn a good sanitary
state, that the surface be properly dramed and swept daily,
that there be no nuisances, that the water supply be good
and abundant, that the water-closets or latrines bhe 1n an
efficient state, that the drainage be not obstructed, that the
ventilation of the wards be at all tumes efhcient by day
and night, that the hospital be kept in a pioper state of
reparr, that the walls be frequently ime-washed and cleansed
by scraping if necessarv, that the flooring, staircases, &c,
be kept clean, and that the flooring of the wards be never
washed except by the special direction of the medical
officer *

6 In all hospitals wards should be set apart for cona-
lescents, when practicable

Secrion XX
SANITARY REGULATIONN,

1 The medical department of the army and 1ts officers
are charged not only with the medical care of the sick, but
with the duty of recommending to commanding officers
verbally or in wnting, whatever precautionary measures
as to barracks, encampments, garrisons, stations, hospitals,
transports, diet, dress, drills, and duties, may, m the opinion
of the department and 1its officers, conduce to the preser-
vation of the health of the troops, and to the mitigation o1
prevention of disease in the army But m the event of
any verbal representation not being complied with, the
medical officer shall make a representation in writing on
the subject to lis commanding officer

14 A medical wspection of the men will be made weekly
for the detection of itch, cutaneous complants, ocular
disease, ulcers, and any ailments indicated by the coun-
tenance or skin, as fever, marasmus, small-pox, &c, and
the medical officer will 1mmediately adopt such precautionary
measures as may appear to him to be requisite  Men with
itch are, if possible, to be placed in a sej.arate room, or 1 a
tent, when the season will permuit

4 He s requred to report yearly whether every man,
woman, and child belonging to the regiment bears un-
equn ocal marks of erther small, or cow-pox, and 1s to keep
a reguster of the names and appearances, on the days of
examination, of all patients vacanated 1In all stations
where fresh virus can be procured, every doubtful case, not
only of soldiers, but of theirr wives and children, should
undergo re-vaccmation Any cases of small-pox are to be
ymmedistely reported to the principal medical officer, British
troops, 1n & special report specifying the the name and age
of each individual, and whether beannéz satisfactory marks
of vacemation, and by whom vaccinate

If the patient be a soldier, and no marks of \accmatwﬁ
exist, such fact should be mentioned 1n the smad report, wit
a statement showing the date of lus joning the corps,lby

hat medical officer examined on enhstment, and with a
e f any note or memorandum trarsmitted by that
C(f)ipy roto the regimental surgeon Whenever the medical
2ﬂ:ce has reason to believe that re-vaccination 1s necessary,
he Eﬁfmld proceed to re-vacanaste those w ho may requure it

5 The suigeon or medical officer 1n charge shall, at least
once a week, mnspect the lavatories and baths of all barracks,
quarters, und hospitals, to see that they are 1n an efficient

state /

rt of the
» n 1 comphance with Recommendation 29 of the Repo

\1‘3' ](])f)mmlwon * that the pumber of general hospitals l{lldll?lc‘,ﬁ
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6 He shall satisfy himself that the personal cleanliness of Personal
the men 1s properly ‘attended to cleanliness.
7 He shall visit periodically all grounds or places set Grmnasties
apart for games or amusements for the treops, and shall and games,
give his advice on such matters, and also on the kind and
amount of gymnastic exercises best suited to unprove the
health of the men
8 He shall, from time to time, examine the amount and Rations,
quality of the ration supplied to the troops, and also the ﬁ;‘r“k: (,°°°’“
quality of articles of food and drnk sold in the canteens, "% %
and the ventilation of the canteens themselves He shall
examine the cooking, and ascertain whether 1t be sufficiently
varied, likewise the quality and amount of drinking wate,
and he must ascertamn whether wells and other sources of
water are protected from soakage fiom latrmes, cesspools,
drains, and other sources of unpunty
10 The munimum space to be allowed for men PEr- Barracks,
manent barracks 1s from 1,000 fo L,500 cubic feet and from Spacem
80 to 100 superficial feet
11 Before any butldings are selected for the accommoda- Selection of
tion of troops or for hospitals, their samitary condition shall qgs’“;ffa"&‘"'
be exammed by a competent medical officer, and shall be "
reported on to the commanding officer, and such sanitary
umprovements indicated as may be requsite to secure the
health of the men
14 The surgeon or medical officer 1n charge shall satiyfy Ventllation
himself that every barrack, guard-room, hospital, and cell 1s fl:‘g hight-
surtably lighted and provided with sufficient means of venti-
lation to keep the air n a pure state by night as well as by
day
15 That marned soldiers’ quarters, schools, reading
rooms, kitchens, wash-houses, lavatores, urmnals, and
latrines, are switably ventilated and highted
16 That the means of ventilation provided for any Dar-
rack, guard-room, hospital, or cell, or for any school,
reading-room, kitchen, wash-house, lavatory, urinal, or
latrine, are 1n efficient operation Opening of
17 That the windows of every barrack-room are opened Witdows.
sufficiently to allow of a free ventilation as soon as the men
have risen, and that they are kept open to such extent dur-
ing the day as the weather and season may admt Beds to be
18 That the beds and hedding are freely exposed to the air #xPosed.
for at least an hour every morning before they are made up
19 That the walls and cethings of barrachs or quarters Barracks to
and hospitals are hmewashed twice a- ear, or oftener, if ;’Ve&;;g‘&"
necessary, and that the walls are scraped at intervals
21 In order to fulfil these duties, the surgeon or medical
officer 1n charge shall visit all barracks, quarters, guard-
rooms, hospitals, cells, and marned soldiers’ quarters at
frequent mtervals, to examine their general samtary condi-
tion and cleanhiness e shall note the state of cleanliness
of the rooms and beds, the state of the atmosphere by day,
and when the men are 1n quarters He shall examine and
make mnquiry, at such times as he may consider necessary,
mto the condition of the latrines, drainage, urinals, water-
supply, stables, general cleanliness, &c, so as to enable
him to judge of the samtary condition of the whole build-
mgs  He shall keep mnotes'of all such examinations,
stating whether the results were satisfactory, the defects he
discovered, the representations he made, verbally or 1n writ-
ng, to his commanding officer to have them removed, and
the result
22 In garnsons, camps, and stations, where a special
samitary ofhcer has not been appointed, the principal medi-
cal officer shall perform the duties of samtary officer
23 He shall exercise a general supervision over the
samtary condition of all parts of the gairnson, camp, or
station, and 1ts viaimty, as regards drainage, cleanhness,
removal of nwsances, water-supply, overcrowding, ventila-
tion, hme-washing, hghting of barracks and hospitals, the
state of latrines, and all other matters affecting the health
of the troops
24, He shall represent any sanitary defects 1n the same,
together with us recommendations thereon, verbally or in
writing, to the officer commanding the troops, and 1n like
manner the surgeon or medical officer m charge of any
regiment or detachment shall represent and recommend
to the commanding officer, verbally or m writing, whatever
he may consider necessary for protecting the health of the
troops, whether as regards the abatement or removal of
local causes of disease, or as to any alteration of diet,
clothing, dnlls, or duties, in terms of these regulations,
subject to the condition already mentioned, that if any
verbal representation 1s not complied with, the principal
medical officer or medical officer mn charge shall make a
representation in writing on the subject to lis commanding
officer
25 Should any epidemic disease appear in any garmson,
camp, or station, the principal medical ofheer shall 1mme-
dately inquire nto 1ts cause, and 1 communication with
the regimental medical officers, he shall, if necessary,
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recommend, n writing, to the commanding officer, such
measures of precaution as may be requisite for mitigating
or preventing such disease  In the case of regiments or
detachments, similar written representations shall be made
to the commanding officer by the surgeon or medical
officer in charge
Copres of 26 The surgeon or medical officer 1n charge shall trans-
recommend- mit to the principal medical officer of British troops 1
:é‘.:lotntso bgrfl’;_ garnsons, camps, and stations, and to the sanitary officer,
cipal meds-  when an army 18 1n the field, copies of all wntten recom-
oficer  mendations he may have considered 1t necessary to make,
for protecting the health of troops, and, except when an
army 18 1n the field,- he shall immedately send copies of
such recommendations, stating the results to the principal
medical officer of the British troops of the Presidency
Command- 27 The commanding ofhicer of any garrison, camp,
mg otheer to station, regument, or detachment, mmmediately on receiving
°°“‘“‘g."t"d any verbal or wntten representation or recommendation
“tlviioﬁ. from the principal medical officer of the British troops, or
mendations  from the surgeon or medical officer 1n charge, on any
matter influencing the health of the troops, will take the
same into s most eareful consideration, and guve the
necessary instructions for remedying the defects represented,
unless he have sufficient reasons for not doing so, 1n which
case, and 1f the representation has been made 1n wnting,
the commanding ofhcer wall state such reasons m writing,
and transmt the same forthwith, together with the repre-
sentation or recommendation of the medical officer, to the
Commander-in-Chef,

Secrrov XXI
Savttary RecuraTtions for FieLp SERvVICE

Prenepal 2 The principal medical officer of Brihish troops of the

med Presidency shall recommend for appointment a competent
3{;":&&. samtary medical officer, to be attached to the quartermaster-

mtary general’s department, as sanitary officer to the arm

officer 3 The principal medical oficer of British troops of the
m’&'}a] Presidency shall 1ssue to the principal medical officer of
officerto  British troops and sanitary officer of ey €ry army on active

““‘""“‘?;‘r';‘c service, such a code of mnstructions for their guidance, on all
tary instrie-

tions matters connected with rations, clothing, shelter for troops,
samitary arrangements and precautions for prey enting dis-
ease, 1 addition to any printed regulations or mstructions
on the subject, as he may see necessary to meet the specialities
of each case

Samtary 4 The sanmitary medical officer shall accompany the

ofhcer o quartermaster-general, or such officer as he may appoint,

make an- ¢ 10 selecting bulldings for occupation by troops, whether ag

;’,&T&:ﬂ:o hospitals, quarters, or stables He shall examine into therr
andtoad- o, tary condition, as respects cleansing, nuisances, dramage,
termaner. ventilation, bghting, water supply, hime-washing, cubie con..
general tents, and into all other matters connected with such build-
ings as are likely to affect the health of the troops or of
sick,, and he shall advise the quartermaster-general, or hig
deputy, on all such subjects, sending copies of all reports
he may have considered 1t Decessary to muke, to the
principal medical officer The sanitary officer shall point
+ out m s reports every samtary defect requinng removal,
and the number of troops or sick which can be safely
accommodated 1n the buildings
Also of 5 The samtary medical officer shall further examine
townsand  ynto the sanitary condition of towns or villages ahout to be
villages. occupied, and their neighbourhood, and he shall make
recommendations for orgamzing a proper sanitary police, to
preserve cleanliness and for removal of nuisances, as well
as for the execution of such samitary measures as he may
consider pecessary for protecting the health of troops in
occupation
Inspection 6 Before selecting any site for an encampment, the
of camp sanitary medical officer, on being directed by the quarter-

sites master-general to do so, shall accompany him, or such
other officer as the quartermaster-general may appomt,
on his nspection, and the samitary officer ghall gne, in
wnting, his opinion on the salubnity or otherwase of the pro.-
posed posttion, with any recommendations he may have to
make, respecting the drainage of the site for a camp, the
preparation of the ground, the distance of tents or buts
from each other, the number of men to be placed 1n each
tent or hut, the state of cleanlhness, ventilation, water
supply , the position and regulation of latrines and slaughter.
mg-places, cleansing and disposal of refuse, bural of the
dead and of carcases of amimals, &.¢

7 The medical sanitary officer shall further supenintenq

Samtar

oficerto _ the ganitary arrangements of the camp and of occupred
:X-?ﬁ?r"v“’"d towns He shall see that the surface and vicimty of camps
amange-  gnd towns are kept clean and free from nusances—that
ments

f the surface-drainage are remedied— that the deaq
;i::etl:)frso ;efly wmterred, and the carcases of animalg and
offal are properly buried or otherwise disposed of —that
latrines are properly regulated— that the water-supp]y .
preserved n a state of punty
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Appendir.  Sumitary Duties of Medical Offcers.

detachment 1s stationed, or among the cival population of holes du
any garrison, station, or camp, sanitary reports or memo-
randa shall, in every such case, be sent by the medical
officer 1n charge, week by week, to the principal medical
officer, British troops, together with the u eekly statistical
report

0112. If any emdemic disease attacks the troops 1n any
reqiment or detachment, the occurrence must be forthwith
notified by the medical officer 1n charge, to the sentor medi-
cal officer of British troops of the dirision or district and &
report on the progress of the disease and the samtary state
of the troops must be sent to the prnncipal medical officer,
day bv day, as far as 1t may be practicable to do so, till the
disease has disappeared

18 All samitary 1eports and memoranda sent by medical

officers to the Armv Medical Department must be drawn up
m strict conformity with the instructions 1ssued by the
prncipal medical officer, British troops, and the Director-
General

tent dry

INSTRUCTIONS ON THE PRLCEDING
REGULATIONS.

Section VIII

AppiTionaL, SANITARY INsTRULCTIONS FOR OFFICERS
OF THE QUARTERMASTER-GENERAL’S DEPARTMENT

When an army 15 about to take the field, the principal
medical officer of the British troops of the Presidency will
select a competent medical officer to be attached to the
quartermaster-general’s depertment, to act as sanitary officer
of the army, and as sanitary adviser to the department

The sanitarv officer, or, 1n his absence, the principal medi-
cal ofhcer Britishtroops, orany other medicalofficer appointed
by him should on the line of march accompany the officer of
the quartermaster general's department, who precedes the
troops, and should be directed to give lus advice on the
selection of quarters or camping grounds, and i the adop-
tion of precautions for protecting the health of the men

Previous to the selection of a site for encampment, the
sanita
or hus deputy, 1n his inspection of the ground proposed to
be occupied, and will report his opimon 1n writing as to its
fitness 1n point of salubnty, and will send a copy of such
report to the principal medical officer, British troops, who
will make any comment he thinks nght upon 1it, for the
mformation of the General commanding

He will indicate such precautions as may be requsred for
improving 1ts samtary condition

He will examune and report on the amount and guahty
of the water supply, pomt out the best sources of supply,
and also ndicate the samitary precautions required 1n col-
lecting, stonng, punfying, and distnbuting water for use

He will point out the best position for latrnines, stables,
slaughtering-places, offal-pits, and bunal-grounds, and give
lus advice as to the best mode of regulating them

The quartermaster should make arrangements for a camp
police to cleanse and keep clean the surface and the vieinity
of the camp, to prevent nwsances, and to carry into effect all
sanutary regulations, and the sanitary officer should be
mstructed to report to the quartermaster-general any
defects or neghgence mn carrying out the duties of the camp
holice
' Proposed camping grounds, especially n low flat districts,
should be examined as to their natural dramnage, by trial

deput

feet, to ascertain 1f there be wa
1 which this 1s the case shoul
if 1t must be occupied the grou
remove the subsoll water

In forming a camp,
lines, with a sufficient
the air to circulate fre
spaces between the te
opmion of the sanit;
most suitable distan
conditions of ground

A trench should be du
to remove surface water
This should b
if the ground be occupie

Before erecting huts
levelled, and a trench
sufficiently deep to drain

Huts should not be
heaped against their s1
at a sufficient distance from
bouring higher ground, to
around them
ciently raised al
of awr beneath 1t
on these points,

samtary officer to ns
sanitary condition,
houses and buildin
hospitals, and to see that no more th
of mmates be placed 1n each Also
and quality of the water supply,
on all other local matters likely
troops 1 occupation, and on the nature and extent of such
sanitary improy ements as may be required
In all occupred towns or villages a samt
pro(])erly organized, should be prov
officer will accompany the quartermaster-general, to ay, such precautionary measu
by the samitary ofhicer,
periodical samtary insp
The quartermaster or
should recenve, and take:
reports and recommendat
the samitary officer,
dition of camps and oceupre
to the same, unless mihitar
undesirable, in which case t
quartermaster-general, as the case m
reasons for non-com
the samtary officer,
Commander of the Forces
W hen 1t has not been conside
samtary ofhcer, the principal m
single regiments, the regiment
charge the duties of sanitary

&
h

n wrnting,

brigades, and quartcrmaste
for the samtary condition
with the recommendations
by the principal medical offic
as the case may be, on all ma
mstructions

gs intended to be
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g at different points to a depth of three or four
ter near the surfuce Ground
d be avouded if possible, but
nd should be deep drained to

the tents should be pitched in single
mterval between the tents to allow
ely among them, and to admt of the
nts being swept and kept clean
ary officer should be required as to the
for teats and huts under different

The

& round each tent sufficiently deep
and to keep the ground under the
e done n damp or wet ground even
d only for one night
the ground should be cleared and
dug round the site of the hut
the aite
dug out of the ground nor hae earth
they should stand detached and
each other, and from any neigh-
allow a free circulation of air
In warm chimates the floor should be suffi-
ground to allow of a free circulation

The sanitary officer should be consulted
alsoas regards the draming of sites, and the
warming and ventilating of huts and tents

When towns or villages are to be occupied, the quarter-
master or assistant quartermaster general should direct the
pect the places as to their general
especially as regards the sanitary state of
used as quarters or
an the proper number
to mnquire into the amount
and to report on these, and
to affect the health of the

ary police,
1ded to carry out, from day
res as may be pointed out
who should be mstructed to mahe
ections and reports
assistant quartermaster-general
nto mmmediate consideration, all
lons made to him, 1n wnting by
the health and samtary con-
places, and should gn e effect
exigencies should make 1t
€ quartermaster or assistant
ay be, should state his
phance with the recommendations of

and transmut the same to the

red necessary to appomnt a
edical oflicer, or 1n case of
al medical officer will dis-
officer, and assistant and
assistant  quartermasters-general of divisions and
rs of reuments being responsible
of their camps, should comply
made to commanding officers
er or regimental medical officer,
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