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Proceedmrrs of the Madras Gover%ent Public, IVorl:s Department
SR 25tk Jannary 1871, °

R

No. 45¢.  Read the following letter froin the Deputy Secretary to the Govern-

o ment of India, Public Works Department (Buildings and Roads—Mili-
tary,) to the Secretaries to the GJvernments of Madras, Bombay, Bengal,
the North-Western Provinces and the Punjab ; ard the Chief Commis-
sioners of Oudh and the Centrai Provinces, dated Fort William, 20th -
December 1870, Nos. 1,431-1 437’ B-M:— o -

I s directed to forward for mformatlona copy of certain questlons recrardmo'?- .

sub-soil drainage and other improvements of Indian Stations laid before the Army

.Sanitary Commission by Dr. Cuningham, Sanitary Commissioner with the Gov-
ernment of India, and of the replies of the Commlssmn thereto.

k4

No. 455. ORDER THEREON, 25th January 1871, No. 225..

!

| MILITARY WORKS, No. 6. . OrDERED to be recorded.

~ (True Extract. )
. (Signed) CHARLES A. ORR, Colonel, R. E,,
*Secretary to Qovernments

“Exd, E.C. Shuzker:
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QULSTIONS regarding Subsoil Drainage and cther Improvements of Indian
. Stations, laid before the Army Banitary Commission by Dr. Cuningham,
o Sanitary Commissioner with the (fovernment of India, together with the
‘Replies of Commission. :

A .

INTRODGCTORY REMARKS,

Drainage of grounl occupied by cantonments involves considerations of
health as well as egineering details. Questions of health and points
of detail will probaly be found to differ somewhat at almost every
station, and no genenl statement can_be made on the subject which could
be safely followed asa guide under the ever-varying circumstances which

resent themselves oer so great a country as India. )
: When this subje¢ was formerly under consideration of the - Army
{ Sanitary Commission it was, after mature deliberation, decided that the
! : « guggestions ” prepaed by the Commission, by request of the Secretery
! " of State for India, slould be limited simply to an enunciation of general
' . principles of works, :nd that the application of those principles should be
Jeft to the unfetterel judgment of the engineering authorities in India,
after a careful locd inquiry at each individual station which it was
- proposed to improve. ! : '
The views of the fommission on this point are given in the introduc-
tion to their © suggeltions,” and there is nothing in the present questions
. - which should induce the Commission to depart from them.
W S - Any reply now gven regarding drainage of Indian stations must be
! i ‘considered as only &planatory of what has been already stated on this
' ‘ matter in the © suggistions;” but as the application of these principles in
* any special case mut necessarily .be influenced by the results of local
inquiry, it may be adrantageous to preface this reply with a few remarks.
on those sanitary poirfs, which should be ascertained and weighed in regard
to all stations which § may be proposed to improve, before any works are
.planned or executed. ~ -
Sanitary improvegents must necessarily rest for their justification on
- sanitary requirement}, and these requirements can only be ascertained by
’ a careful study of tIp locality, including the prevailing diseases, and their
causes traced backwirds to removable local conditions.

The first step inimproving any station must, therefore, be to prepare
disease and mortalitf records for British and native troops, prisoners, and
civil ‘population, so far as it may be practicable to obtain returns of
the last of these. : .

A careful analysismust then be made of the facts in order to ascertain
to what diseases the jck and death rates of the locality are due. o

In tropical statiors generally the most important diseases are those
included under the fo-called zymotic class, especially of the miasmatic
order. .
. Much is already kiown regarding the local favouring conditions of this
i - type of diseases; butjin examining Indian stations, some will be found in
‘ which the total amcynt of miasmatic disease is less than in others, and

the relative prevalerde of single diseases, fevers, cholera, dysentery, &c., -
will be found to differ at different stations. A careful comparative
 analysis of local cliriates, especially as regards daily thermometric range
and rainfall, local topbgraphies, and local sanitary conditions of different
stations, would no deubt throw much additional light on the wkole
~  question of causation, and afford useful data for guiding the sanitary
: engineer in his work. ' The relation of distant sources of malaria, often far
.o beyond the boundaries. of stations, to the health of troops, and the
influence of native populations beyond cantonment boundaries, require
- very careful consideration in all such local inquiries.
{Vithin the cantonment bonndary, and immediately outside it, the point3
requix.ng special notice are as follow :—
a.) The geological nature and relations of the surface soil and subsoil. -
(6.) The condition of surface and subsoils as to permeability to meisture,
prevalence of surface fogs, &c., ascertained during dry, moist, and wet
seasons, in relation to the prevailing temperatures of the air and earth.
23810, o, A
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Questions respecting the
subsoil drainage of can-
tonments.

(QUESTIONS.
(a) “In what soils.
" and -
(3. “ Under what cir-
cumstances 1s  subsoil
drainage calculated to

improve the health of

stations ?”

INTRODTCTORY REMARKS.

{¢.) The chemical constitution of surface and subsoils of stations, with
special reference to the amount of water and organised matter they con-
tain. * Detailed analysis of soils is almost as important in warm climates
as the analysis of waters.! . .o

. Weighing soils before aud after drying will give the proportion of water.

Weighing after drying| and again after burning, will give the amount
of organic matter sufficienily near for immediate practical purposes.

(d) Analysis of water s now being carried out in India.

(e) The general configiration of fhe surface and its levels, with re-
ference to corresponding data for the surrounding district, including, the
question of natural surfacq drainage and outfall. ,

(f)) The depth of wajer linefrom the surface in wells at different
seasons, especially during jhe rains; but this by itself cannot be depended
on as showing the water pvel in the subsoil, unless water had ceased to
be drawn for a sufficient/time to allow the water level to be restored;
because the well is a subdil drainage outlet, and the level of water in it
depends on the amount pf water drawn. Trial wells or artesian bores
made at different points of the surface, and at different seasons, will
enable the subsoil water level to be given with accuracy in plan and
section. '

The state of river banls and foreshores at different seasons, as to extent '

of evaporating surface, ise and fall of water level, rise and fall of water
level in tanks, jheels, &e.| - - - :
These elements, whenstudied with relation to disease and mortality
tables, will afford reliablq data for discussions on questions of subsoil
drainage. ’ ' '
Reports on proposed [cantonment improvements should of course
include the sanitary stat{and requirements of adjacent towns 4nd villages,
the state of bazars, cleaning, the condition of buildings, barracks, hospitals,
quarters, &c., amount ind nature of vegetation, influence of ravines,
jheels, nullahs, river barks, broken ground, nuisances, &c., on the ealth
of troops and civil popultion. These points require simply to be a}uded
to. here, as the principls on which they should be dealt with have;been
already sufficiently indigted in the “ suggestions ” referred to. j ‘
Supposing that a repgt on any given cantonment is about to bedrawn
up after sufficient inqury on the points briefly indicated above, and that
the question of subsoil ¢rainage (as one of the questions only) requires to
be decided; we should feply to the queries propounded by the Sanitary
Commissioner with thd Government of India, at least as far as it is
_possible to do this withait specific local examination, as follows :—

REePLIES.

- Subsoil drainage in climates with excessive rainfall, can never be -

depended on ' by itself t» remove rainfall. Heavy rains must pass away
over the surface, and tle first step in freeing the ground of stations, and
- in their vicinity, from }xcess of moisture must be by improving surface
conduits and valley lues of outfall for this epecial ,object. As much
of the rainfall as possille should be passed as rapidly as can be out of

. the station to a safe owfall by well-formed surface drains, and all holes
or hollows where watéer lies after rain should be levelled, filled up, or
drained. : i ' -

When this has been'done the question of subsoil drainage becomes
parrowed within the Imit of freeing the subsoil as quickly as possitle
from water which has sunk into it, and which cannot by any natural
outlet escape with suffi:ient rapidity or to such a depth below the surface
as to prevent the generstion of malaria. . -

We have pointed out in our ““suggestions” that it is not so much the
amount of rainfall as the hygrometric condition of the subsoil afterwards,

. which fosters malaria and malarial diseases. .
In selecting new stations, those subsoils which trial holes dug in them

show to be wet or water-logged even in wet weather, should be avoided.

But in existing stations foils of this class should be subsoil drained on the
principles laid down in/ our ¢ suggestions,” and without reference to the
character of the subsoil. ' .
Lines of drain tiles require to be 1aid closer in retentive soils than in

- porous soils. Where alluvial soils are apt to crack during hot dry weather,
precautions should be taken to prevent the drainage tiles being injured or

displaced by contraction of the soil. : :

»

QUESTIONS.

REPLIES,

, In loose soils precautions should be taken to prevent the soil passing into.
. ' the drain tile joints. . -
The necessity for subsoil drainage in any given case must be determined
_ . by tbf, amount of malarial disease and by the hygrometric condition of the
. . , . spbsoxl itself, to be ascertained, as already stated, by trial holes at a suffi-
, . . cient number of points, not only during the dry season, but during the
y : rainy season and tlie period following the rainy season.
’ ) ‘ It does not follow that a subscil which is apparently dry on a chance
| - examination during a dry season is a healthy subsoil. The quickness or
: slowness with which the hygrometric level falls below the surface of the .
o ground is an important element in the question of health.
. @ Subsoil drainage is mainly intended to lower the hygrometric ievel after
) rainfall as #apidly as possible, and no soil which does not of itself accom-

plish this result, with as much facility as drain tiles would lead to it, should
be left undrained. -

——

o —————— o

S~

H E , ) Our answer, then, to the first question must be that the need of subsoil
) , drainage at any given station must be decided irrespective of the geolo-
i‘_ ) ’ gxcal nature of the sqbsonl, and that wherever the subsoil does not free
; P  itself rapidly from moisture after rainfall there should be subsoil drainage.
‘it R . . . v 2 '
\¥ 1 By QUESTION- , E . REPLY- N ’
) ' . T . . . 4 . e
X S « Is subsoil drainage The reply we have given to the preceding question includes an answer
. useful— to the present one. ! ) : : .
} ¢ (a) In deep, loose, -~ It is mot often that towns or stations are built on a perfectly level
'\ porous, sandy eoils? or,  homogeneous self-draining sand. But if such should be the case, then the

A —

e ' ¢« (b.) Where there is
, .. no underlying stratum of
\ { " clay or other impervious

reply would be that with proper care and under the topographical conditions
-supposed, such a subsoil might possibly retain its healthy character (if
: statistics showed that it was bealthy), irrespective of any artificial subsoil
~ ’/‘i’ *~ medium?” - drainage. , .

PEe ‘ C o But if there were irregularities of surface, or slopes, the conditions would
{ . . , " be changed, because'the rainfall on the higher levels would seek an outlet

' for itself wherever the outlet was easiest, and it might happen that in a
- © gelf-draining sandy soil sloping ground and hollows, especially at the lower
: levels, might give out malana and cause disease, because the drainage
water had accumulated in such situations. .
g . Instances have not been unfrequent where miasmatic diseases have
appeared in huts erected on what at first sight was apparently dry self-
draining sand, but was found on examination to be damp, for the reasons
specified. - )

P The sand on which Aldershot camp is situated has been drained with
advantage, and the sand of Aldershot sewage farm has been improved in
the same way. The ground in both cases slopes more or less to an outfall,

. - and it was found that subsoil water had a tendency to crop out or lodge at
. ' N the lower ends of the camp slopes, indicating its presence in the first
' ' instance mot by apparent excess of dampness, but by the existence of
" miasmatic disease among the inmates of huts built on the ground, so that
- additional drainage precautions had to be taken in the locality.

. - Tt is highly probable, besides, that the majority of sandy subsoils are not /
homegeneous. They! are frequently interspersed with soils of other kinds.
_ Clays and the like, very thin layers of which would be sufficient to alter
the relations of the sand to q.infall, or porous sands may fill up hollows

in other retentive strata at a 4 *~in depth below the surface. In either
case the eand might become charged with moisture drawn up from the
hollows by capillary attraction and give off malaria. - ,

Before it can be said that any sandy soil does not require subsoil drainage
it would have to be examined with precisely the same care as any othe
subsoil and with the precautions already mentioned. :

. If a flat sandy soil were found tolerably free from organio matter, and if -
the soil discharged itself of superfluous humidity equally all over, and rapidly
after rainfall, then the question might be raised as to whether subsoil
drainage was necessary in such a case. :

Suppose it were decided that the local conditions were 8o satisfactory that
subeoil drainage was not required, we should then have to consider a well
known fact with regard to soils of this class, namely, that whetler these
coils continue to be healthy when occupied by stations or towns, or whether

) i they will eventually become very unhealthy, depends entirely on the manner
. in which the surface is used, :

AN Sand absorbs sewage and foul water with as much facility as it does pure

’ rain water, or pure river water. This absorbing power of sand has led to

: A2
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QUESTIONS.

———

. REPLIES.

most serious results to health when feeders have been conducted over its
surface for supplying pure water to & town or station from a river or

- .stream, even at a considerable distance. In instances of this kind the first

QUESTION.

« YWhat are the details
of the measures by which
subsoil drainage should
be carried out?”

QUESTION.

«VWhat extentof ground
in the vicinity of the sta-
tion would it be advisable
to embrace in any scheme
of subsoil drainage ?”

v

-

e e

indication of danger in warm climates ha.\s ge:nerally been, not dampness of
subsoil, but severe outbreaks of epl.demlc diseases. Pure rain water itself
will even become foul water before it enters the sand if it falls on refuse
§lth or other refuse matters left on the surface. Some most severe out-

‘breaks of epidemic disease have taken place in dwellings built on sandy

soils, and have been traced directly to the foul state of .'d_le sgrface and
subsoil from cesspits or from foul water or sewage draining into these:
Po‘zlrllsi;?il(;léntal advantage of subsoil draining §a_ndy goils is that it aﬁ‘or.ds
to the rainfall a ready means of wz.ash.in.g impurities out of the spperﬁcxal
layers of subsoil, and so tends to d1m1n1§h malaria. * . .
There is hence a special class of requirements incident to tl}e occupation
of sandy subgoils, whether they be subsoil drained or not, which are impe-
rative, namely, that the surface should be kept clean, that there should be

for the continuous removal to a distance of all impurities, solid and fluid,
neither of which should ever be allowed to enter the ground.

no cesspits or gelf-draining manure heaps, and, that provision must be made } .
»

. A
REPLY. N

neral principies of subsoil drainage in relation Yo surface drainage
woglsea%g given};n om? “ gugzestions,” pages 3 and 4. Further details will be
found in a minute on the pubject prepared and issued by the General Board
of Health, copies of which were sent to India by the Army Sanitary Com-
mission, for the use of the Presidency Sanitary Commissions, a number of

with advantage. The whole subject has been thoroughly discussed, and
much experience has been obtained in applying subsoil drainage 1n different
soils. 'The details are of an ordinary engineering character, and come within
the ecope of the engineer’s duties. Like other engineering details, they

would have to be worked out on the spot and under the conditions to which
they had to be applied. '

1

years ago. The work of Mr. Parks on Jand drainage may also be consuited - T “u
!

) '+ REPLY.

¢

This is a local sanitary‘i question requifing a local answer after a careful
inquiry. . . L

(;l‘hl?primary object of ‘surface and subsoil draining & cantonment 1S to
remove superfluous moisture from the ground under and in the vicinity of
barracks, hospitals, and other buildings, so_as to.dmnmsh the immediate
local ground malaria. And there may be positions where cantonment
subsoil drainage would lg'e sufficient for these purposes of health. But it is
evident that the most perfect subsoil drainage works carried out within the
cantonment boundary will not remove excessive moisture or malaria from
broken wet surfaces of giound or from malaria-producing ravines or jheels
outside the boundary.. — ‘ :

In such cases subsoil drainaze outside the cantonment may not always

be necessary ; levelling and draining the surface may be sufficient.

The effect of ground malaria will diminish with the distance of its source '

from occupied buildings, other things being equal ; but it may still exist,
and this to a greater degree, immediately outside a cantonment boundary
than within it. - P - ‘ S ‘
It would not tberefomg be safe to decide that the subsoil drainage of a
cantonment would by itself be sufficient for health without an examination
of the vicinity to such distances and in such directions as the configuratio
of the country may indicate, bearing in mind also that damp or wet groun
- outside the boundary may be productive .of injury to health at a greate
distance on the side of a cantonment from which the wind blows during th
fever seasons than on other sides. It may be found in such cases tha
improving watercourses and patural valley lines of outlet, levelling broke
ground, filling up pits and holes, and ‘gimilar improvements in surfa
drainage, may be sufficient ; but there may also be found localitia ™
the subsoil is more or less wet, and in such cases subsoil drains » e,
only means of removing the water, and should be resorted to.
_ When malaria clearly -comes from a distance beyond the immedigte
vicinity of a cantonment, it would have to be dealt with on other principfes.

.

" QUESTIONS.

’

Cultivation within
. Cantonments.

« Is it advantageous
or otherwise to keep large
areas of ground within

vegetation ? -

“Would it improve
the health of canton-
n;::nts to encourage vege-
tytion within their limits ?

' «If so, to what ex-
- tent, and of what kind
“of culture ?”

'

_cantonments denuded of

I3

REPrLIES,

In such cases the evil may be diminished by screens of quickly growing
bamboos or trees ; but the ultimate improvement of extensive districts of

this class can only be expected from larger agricultural drainage works and
proper culture and cropping.

It will be better to deal with these questions together, because they all
refer to the same point, namely, the influence of culture on health.

It may be safely stated as a general answer to the questions that wherever

in a hot climate there is moisture sufficient to sustain vegetation in any subsoil
near human dwellings, the ground had better be cropped ; and wherever from

peculiar local circumstances such ground d@»es not admit of being cropped, . l

the healthiness of the locality can be improved by subsoil drainage of the
ground. i . . 4 .
There are many localities, however, in India as elsewhere, in which no
. amount of culture will by itself absorb the subsoil moisture to a sufficient
depth to keep ground in a healthy condition. In these instances drainage
and agriculture must go together. :

As a general rule subsoil drainage improves the healthiness of a subsoil
not only by withdrawing moisture but by admitting air into the body of
the soil, and 80 increasing its productivg power.

Vegetation promotes dryness by increase of evaporation. It has been
calculated that 200 Ibs, of water are evaporated to grow one pound of
woody fibre either in timber or grass. Vigorous growth on drained or
cultivated ground, if so conducted as not to interfere with ventilation,

 purifies the atmosphere, as well as the subsoil. ‘

1t follows from what has been eaid that subsoil drainage with cropping
would be beneficial to the health of most stations.

. This must, however, be taken merely as a general statement, because it
.is quite possible to use ground for crops in such a way as to ‘do harm.

rather than good, and kthis risk might. be incurred at any Indian station if

the culture of groumil within or hear its limits involved as ome of its’
conditions the locating of a population of native cultivators on the land,

and this on account of, their filthy habits, or if the culture itself were of
an unhealthy character. : : '

The best and eafest covering for bare ground near dwellings is grass or
gome similar crop wherever it will grow. C :

Vegetables to be used by troops would also be advantageous. :

Tall vegetation affording facilities for committing nuisance should be
avoided. A ) -

Wet culture, that is, culture requiring the ground to be flooded or kept
constantly wet, should also be avoided, because wet culture brings on the
ground an excess of the very element, namely, water, which it is desirable
to remove, - ‘ S ’ ‘

Cultivation would have to be properly regulated as to times and seasons
in cases where much movement of earth was necessary.*

Trees properly trairied so as to afford shade without interfering with
ventilation can be grown with advantage. : ‘

In any case provision should be made for the immediate removal to a
distance or for burning of all dead vegetation. :

The extent to which culture can’ be introduced into cantonments will
depend on the amount, of disposable ground not required for parades and
other purposes. If culture be introduced at all, there is no reason why
the extent should have any limit except that of the area disposable for the

- purpose. . . o
- ¥ The entire success or failure of culture as influencing the sanitary con-

dition of a cantonment will depend on the care and system with which it
is carried out. - It had better never be tried if after having been carefully
introduced it is allowed to fall into neglect. i ’

The cultivation of a cantonment should be made ornamental as well as
useful, and should be kept so.

* The following Algerian experience suggests useful precautions in clearing and cultivating
ground in hot climates:— ’ : .

« The older colonists agteed that although the first work of clearance and cultivation is
invariably attended by fever, much of this sickness could be avoided by selecting the proper
period for clearing and drainin2, namely, the colder season, leaving the land to be baked during
the summer heats previous to actual cultivation, and by sanitary precautions. These consist 1n
avoiding commencing work till the sun has risen, the nuse of generous diet, careful selection of
drinking water, good_clothing, ablution and change of clothing after work, not living in close
vicinity to the work itself, and frequent use of coffee. With these precautions they asserted
that the clearance of waste land and bringing it under cultivation, was not attended with serious
risk to health””— (Report on the causes’ of reduced mortality in the French Army serving in

Algeria, p. 20.) A
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REPLIES. -
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QUESTIONS. : REPLIES. '
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issi o, and in the
culti considered by the Comuission 80mMe years ago,

mewage o cultlvigi :%Z:E; ::i?s knowledge of local conditions, it was proposed das :;.‘ gzlr}:;caé
grown’ e ca';l" incipal that no Jand should be ungated within 500 yards % barracs
ments be advisable N &mﬁc&‘ But the distance in any given case wo.uld hfave to be i(:; e

‘ ith refere evailing winds, to the quantity of sewage, am .
' vtgth l:cf:;e :t? ihtaoscﬁll.. *In hot climates the distance, under 90rrespondmg

' - ; é\ s‘:io would probably have to be greater than in cold climates. N
. . Cori\jluclr‘sa’dditional experience has been Trecently Obt?ne(li’ tenifimg t(:3 ésl e({)::

» + s otion, if carefully applied, is a per ectly safe exp

"fll.‘lﬁt se::vaf:el?;;é; at,Aldershot is about 80 acres 1n ares, ax}d in summe(li
* oot Ses the sewage of 12,000 people and 2,286 horses. It lies to leeward
1;0:;;; North Camp, and its edge is 500 yards from the Camp. Occa-

‘The Commissioners continue :—¢ These analytical numbers show a
« remarkable similarity of ' composition between the sewage of midden
% towns and that of watercloset towns.” ¢ For agricultural purposes 10
« tons of average watercloset sewage may in round numbers be taken to
“ be equal to 12 tons of average privy sewage.” The average quantity
of chlorine in 100,000 parts of watercloset sewage is 10- 66, while in
midden-towns sewage it i8 11 - 54, indicating -the proportion of urine in
the sewage, and the influence of the additional water in watercloset
towns in diluting it. “ The Tetention of the solid excrements in the
¢ middens is not therefore attended with any considerable diminution in
\ o , ¢ the strength of the sewage.” « Neitheris the case substantially different
2 o © ' ¢ where earthclosets are substituted for Lancashire middens, for the sewage

% from Broddmoor Lunatic Asyl in which th i
. 1 hon the wind blows over the farm towards the Camp, & slight 3 ¢ used, exhibits no exceptionalydl::;e;n onv Wgaktn:ss;”dpsets e Pal‘tlallj
3 . sionally, er:rienced. - But the Camp is remarkably healthy. There arg : These facts, resting on a firm scientific basis, bave an important bearing,
'{z - gdz‘:;n{;.er OI{)‘ instances in England pil'ﬁfv;%goe img?)go;afﬁzmoftodv:;su iz':rs ' :tOtt .311111(51' ;n ;be. qinesdtixon of sewage irrigation, but on the question of
: :shments carried out Wit or < 3 ) ation drainage . ndia. e \ '
) larigheo ,;S;?;iciable . wisance. o ~ We showed this ia our minute on “the dry earth system of sewage”
| W‘There bas as yet been 1o instance of injury to hea.lth frO}n sewage (Ma}rch_Sth, 1_869); and. the Royal Commissioners arrive at a similar con-
2 . s iootion. One of the healthiest barracks in the _Umted Kingdom is  clusion in stating that it seems hopeless, therefore, to anticipate any sub-
«{ * g;?-;hill ;mmediately outside the walls of which lie the old1 gx:erils;:: :: stantial reduction gf sewage pollution by dealing with solid excrementi-
o <+ +ed meadows receiving the sewage of Edinburgh. Complaints ““ tious mattersonly.” It follows that to trust to dry earth conservancy for
\ : ;)rnaa o do of nuisance from careless application of sewage, but not tg improving the healh of towns, while ordinary station or town drainage
) az;n great extent Living plants are the best “ disinfectants ” an N 1;}1 permlttiad tohsoak away in cesspits or on the surface is simply to poison
4 2 . . o . the subsoil with sewer water, which if collected and conveyed in drai
T ) d'(i(i;doiliz:é.i,s gewage farm will very shortly afford all the exper'lence\ pipes would become a valuable manure. The question may }I,IOW be co:xIi
': . ’ . 138 3in dealing with the question in India, and it would be better {0 . sul‘ergd as settled by\scientific inyestigation, that the sewage of inhabited
: . . reqm}l;e_ ts results before arriving at a decision.. o b . buildings should be ’reated as a single element, whether as regards health
L o . watch 1ts re ‘ : . - a . or agriculture, and also that to divide this sewage into two parts, and to
3 ) ' o S  REPLY. . o - . _ remove the parts separately is, as, we have stated elsewhere, to pay double
} _ QQUESTION. - The recls 460 this queéﬁon must be similar to the one given respecting o . where one payment would answer every purpose.
T ' , : e reply X . . A '
| \ «Would the, use of gewage irrigation. . ¢ y if it be put into the
: : manure from latrines on L;trine matter can be safely used for manure if it be pu

such lands, if carefully
carried out, be attendgd

QUESTION,
? "
‘\ . | gith any danger?”,
|

|

i i ficient distance from buildings to
d in proper proporfion and at a su r
%53":5‘ nuisa?nccl: du?ing warm, moist, or rainy weather, agd if the ground be

cropped at the same time.

REerLY. , i

p———

“ Where native towns The causes of unhealthiness of native towns and the general principles’

h, i dllowed as burying latrine manure wl el .. tta(l)'s nsli;::lstzci :g 1;5:;“((:1&;2; :)‘f improtx:eme,z,xtb atrpl’icablihto them have‘be;n already di_scusseg inbour
no such a thing allowe 24 . - 5} ' sugoestions,” but since these were prepared some experience had been
< ; : masTsl:air? B:,Jh(:ﬂgrob;brtion of ma.l'm:;e applied should gbB ngusted to the - - the }.1ealth of troops, what obtained in Ipdia., es_pecially at CalcgtIt)a. :E)nd Bom})ay. ) pf;he proqedure at
I smount ofcaxth sad to the eduFenen s 1 Lo . emount of mapure " e e ey T 1o peve been efflent, 1 v con Julge by
to direction of prevauling s LIV . o ’ mnflu €a. R ) )
L : . ug;rdl,]ibs: ‘2:;;},61; ibe soil, and .thel_)distance from buildings, are applicable g o regard to these towns, it The present question refers not so much to the permanent improve-
zl ) . in this instance as in sewage irrigation. - { latrine manure o ‘ - being borne in mind that ment of native cities and towns as to diminishing the injury caused by
§ It is very probable th:}t at many stations the use o i adrtl,lri's el _ , f.here are great'dlfﬁcult.xes them to the hgalth of troops near them, by the .adoptxon of temporary
i ‘ .~ would necessitate the application of water to the crops, an 1 lth came ’ in dealing with native expedients until permanent improvements are carried out. '
L ‘ " . gtance would bring the application of latrine manure‘ul.la::‘i o ¢ towns which do not exist The reply must therefore be limited to the terms of the question.
a conditions and precautions as those necessary for sewage1 uré,-._s 1§)o\'vevet ol l‘n cantonments ? : No man ought to be permitted in Indis, sny more than he is permitted
. . ' The safest and cheapest way of applying mam;‘re {3 ban 1bsoil drained - . . in'England, to use his property or rights in such a way as to injure his
the form of sewage. Magured or sewaged lanc gu \ le Sul introduce(i ‘ ‘ o ' neighbour. This is a fundamental principle in the question, and it follows
""As the dry earth system of conservancy bas been largely , - :

ia, 1 i i lue of ordinary]

- i dia. it may be useful to give the comparative va [ or

: :ﬁ?nlgewa,aae in {England where waterclosets are in use, and its vahie '

S where.watoercloset refuse is' excluded from the sewers and ‘separate%

‘ ed from houses. - o .
rer'li‘?;; facts are stated in the Report -of the Royal Commissioners (Siy
William Denigon, Dr. Frankland, and Mr. J. C. Morton), on the Pollution

from it that no man can sustain a right to keep a dunghill or a cesspit
within his premises, if, by doing 8o, he injures any one else; and no man -
has a right to create & nuisance to the detriment of his neighbour.

Further, it is an admitted principle in British sanitary legislation that
a man who creates a nuisance must either abate it himself, or the com-

.

e R
e

e, P
i

; o munity must compel him directly or indirectly to abate it. _
: — ; : : It appears that at some stations nuisance is experienced from wind
of Rivers, vol. 1. The following a?e the averages: - 1 ‘ < ) assiugplt))ver native towns near barracks. There iI; also evidence that
ConrostTioN of SEWAGE in ParTs per 100,000. . ~ : ’ . injury to health and life srises from this, especially during epidemic seasons.
=1 12 . 3z | as . . ' Do : : The chief sources of danger in Indian towns and villages appear to be
2= 18 % ‘ 4 lsg - | Suspended matters. ' v ) : oo ‘ the state of road surfaces and of the surface drainage, filthy dwellings and
. £S5l e |2 2 | 833 « g ‘ - . . o compounds,.dungheaps, cesspits, filthy native habits, and, indirectly, impure

353 gﬁ' Eg g Eé% 24| Mine- | Oree- | qotd. N T e : - . . water, predisposing the people to epidemic attacks near troops.

gfe | & ol I il - L : CoL Bombay experience has shown that it is perfectly possible to deal with
A - 1. < ' ) ' . .ﬁ’ P thése “sources of ill health successfully by sanitary police regulations
37 midden towns - | 82+4 |4°181{1:97515°435} O 645111154 |17°81) 21°30; 39" ! el U A ‘ Q diligently enforced; that people will even improve the surface drainage
“ . : ; - | 72+2 | 4-696|2-205|6-703| -003}7°728]10°66}2418 2051 | 44769 - P 4 \ themselves or have it done at their own cost ; that they will submit to be
50;:::;0 foset : ‘ B g .  kept clean and pay for it; and that thereis little difficulty in inducing

a ' : B . : . them to conform to sanitary precautions if their object be explained,
. - Vo - . EER . ‘ . &

.
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QUESTIONS.

Water Supply.
Q.UES'I‘;ON.

« Any recent informa-
tion in regard to sources,
works, &¢., including the
smallest amount of water
per head which should be
sufficient to remove bar-
rack impurities by means
of pipes, together with
means of economising
water, it being borne 1n

mind that as regards the

case of negrly all Indian
cantonments there are no

" existing sources which
form  natural  head
works?”

4

*  domestic use. '

L

REPLIES.

d strict su servision kept up to see that the regulations are carried out.
:Xls t;e ﬁna.l%bject is to induce the people to attend to their own health
and habits, every effort should be made to enlist the feelings of the people ,

on the side of improvement. o S
- Bearing this Bombay experience n mind, the only reply we can give 13

that indicated above, namely, that all native towns, villages, and bazars. -

tonments should be brought under the operation of a rigid cleans-
ﬁ;rpﬁ?ize ; that the surface drail?age should ‘be improved, the outskirts of

towns, villages, and cantonments to a sufficient distance protected from

nuisance, and that wells belonging to towns, villages, and bazars should

be cleansed, the water supply examined, impr9v¢;d and prc_»tected _from
gources of impurity, or new wells dug where existing wells are irremediably
. ! ad
lm%lllx?r.e is every probability that if these precautions were rigidly enforced
in native towns and villages much of the ill health, especially from
epidemic diseases, would be removed, both as regards the people them-
selves and the troops in their vicinity, without the execution of any
costly works, although there would be scope after all was done for the
introduction of sanitary works, but in most 1nstances these works would
be more beneficial to the health of towns themselves, than to the health

of cantonments at a distance. There appears to be no reason why the |

labour for simple sanitary improvements ghould not be supplied by th‘e |
people themselves with such assistance as may be necessary. -

A fow instances of thoroughly improved native towns and villages would
" do more to enlighten the people on their true interests in this matter-than

anything else.
REPLY. -

The most recent information regarding Bengal water sources 13 that |
- afforded by Dr. Macnamara’s Reports. . :

The results may be stajed generally as follow:— L

1. That with the exception of a few wella loaded with saline impurities
derived from the soil, Bengal waters are not .generally hard waters, and,
naturally they are good and wholesome in quality.

9. That nevertheless fhe majority of water sources are more Or less
polluted by organic and saline matters not due to the sources, but proceeding
from the following preventible causes. )

“(a.) Polluted subsoil ‘drainage finding access to wells, from fouling

subsoils of stations and towns where wells have been made by sewage and [

other . decomposing matters, cesspits, filthy habits, and the like.
(b.) Bad methods of drawing and distributing water. i ‘
surface round the well’s mouth, and passage of foul water_back into the
well.  Careless and filthy habits of water-drawers using dirty cords and
dirty vesseld; water slopped over their feet falling back into wells. :
¢.) Want of protection round and over the mouths of wells, whereby
filth, decaying substances, ‘and other lrppurmes obtain access to the water.
- (d) Suicides and accidental drownings from the same cause, All the
drownings in Bombay presidency in 1868, amounting to 1,608, took place
in water sources. Of this number there were 1,101 deaths from accidents
and suicides in wells. . . Lo
(e.) Carrying, drinking, and cooking water in skins scarcely ever cleaned,
and often used for carrying water of bad quality. . - .
3. From these circumstances it follows that well waters are of uncertuin
constitution, and that so long as the existing sources are left without

!

L

protection, and are exposed to any risks that may srise from additional
subsoil impurity or from careless native habits in drawing and carrying
water, 5o long will the health of persons using the water be exposed ttj
preventible risks. 5 ; , C . . .
As regards quantity, the Commission has already stated that po more -
water is required for the purpose of keeping drains clear than is required
for the domestic consumption of the population using the drains ; in other
words, sewers and drains are simply intended to remove water bronght
into a station or town for domestic.use in an economical and continuous
" manner, and they are not intended to make any gpecial demand on the
water supply for the mere purpose of keeping them free of deposit. i
The only question therefore is the quantity of water required fo‘r

We bave already estimated this for Tndian stations at about 12 galloné per
head for barracks, and 30

]
1

Slopping the }

0 35 gallons & head for hospitals per diem 3 of -~
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REPLIES.

this 2} or 3 gallons per head would be required. for waterclosets or latrines,
and this amount would have to be deducted if the dry-earth system of
conservancy or any similar system of deuling with latrines were adopted.

Under certain circumstances it might economise water td use bath water
for latrines. ' ’ : ‘

It is evident from the local topography of many Indian stations that
such a watcr supply as is here stated must be pumped up either from rivers
or from deep wells.

India itself has recent examples of several methods of supplying water
continuously. ' )

Bombay water is provided by head pressure.

. Madras will be supplied more or less on this principle.
_ Calcutta receives its water from the Hoogly and filters it.

Deep wells dug in porous strata near rivers, and tunnels carried in
porous strata under rivers, have been used in Europe as water.sources
from which water is raised to a head by pumping. ‘

Water from deep wells dug in any water-bearing strata yielding pure
water can be raised by pumping to a sufficient head by stand pipes or
water towers. The greater part of the vast population of the metropolis is
su;{lphed with water pumped partly from rivers, and a small portion from
wells. - ' ’ -

The general principles-of water supply of Indian stations have been

. already discussed in our “suggestions,” which contain all the points

required for dealinz with the engineering aspects of the question.

In draining buildings at very flat stations it is well to provide means of
flushing main lines of drainage independently of the action of the flow, but
this can be done without additional water by using a small portable tank

filled with bath water, and discharging its contents suddenly into the head
of the drain. - { .

Various forms of water tap have been used for economising water, but’

in practice the least liable to wear and accident is an ordinary watercock

. with a weighted handle which allows water to escape only when it is held

up, and stops the escape by simply being let go.

The Commission would repeat here that, as far as has yet come to their
knowledge, there is nothing to prevent any military station in India being
supplied with water sofficient for all purposes by simple methods long tried
by experience and familiar to engineers who have been engaged in British
town improvements. ’

It may be safely stated also that no population which has ence obtained
the benefit of a water supply would ever voluntarily revert to the methods
at present in use in India; whatever the difference of cost might be; if
indeed the difference be mnot always in favour of supplying water by

- engineering works. The following data given long ago in our “sugges-

. Barrachs at Hill
Statiwons.

QUESTION.
« What would be the

best style of barrack for

hill stations, with due
regard to elevation and
climate ? :

< What amount of su-
perficial area and cubic
space per man would be
sufficient at hill stations? .
; «Might the present
allowance of 77 square
feet be reduced without
ill effects?”

" 25810.

" & pumping establishments for London.”

tions ” illustrate the question of expense:— - 4 :

« A steam enginé working with coals at 20s. per ton will raise 90,000

« gallons of water (300,000 lbs. or upwards, or 400 tons weight) 100 feet

« high, at a working ¢ost of one shilling. One man making six journeys

-¢« per hour with two gallons or 20 Ibs. weight, and working at this rate

« gight hours, would carry up to an elevation of 100 feet, 96 gallons

& of water, or 968 Ibs.; so that it would require the united labour of
s« ypwards of 900 men working eight hours to perform 1s. worth of.
« gteam-engine work, such as is daily performed at the large waterworks
Small steam engines would not
be 8o economical, but they would be far cheaper than manual labour.

REPLY.

“The answer to these questions would probably differ somewhat at every
kil station. Everything depends onthe local climate, elevation, exposure,
and locality. - ‘ : ‘ '

If any hill climate closely resembied those of British home stations, the
amount of surface area need not exceed the home allowance, viz., 60 feet.
In any semi-tropical climates, such as those at Malta or Gibraltar, the
superficial area should not be less than from 70 to 75 feet per bed. This
being decided, the cubic space would depend on the height of the room
required for comfort at any given station, and this element may safely be
left to adjust itself from experience already cbtained in dwelling houses on

he hills. - . :

' There are certain principles of construction applicable wherever a
» number of people occupy the same room, which should be observed in

these hill barracks as well as in those of similar climates.

‘B
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QUESTIONS.

g

©

Hospital Accommodation

Jor Native Troops.
QUESTION.

“Whatamountofcubic

REPLIES.

1. There should be windows on opposite sides of the room, \
2. Each room should have a fire-place (a drawing of a warm fresh air
grate for burning wood is given in our “suggestions ),
3. The size of the room will have to be to some extent determined by
principles of economy as ‘applied to the possibilities of sites available,
4. It is best wherever practicable to place barrack and hospital buildings
on levelled ridges. ' ~
" 5. If sites must be selected on slopes, barrack and hospital blocks 1nust
always be placed with their ends, never with their sides, to the slope. To
. do the latter is to endanger outbreaks of epidemic disease among the
troops Sloping ground can be dealt with in one of two ways :— '

.(«.) It may be terraced so0 as to enable one end of the barrack room to
be projected away from the slope, leaving a distance of 20 feet between the
section of the slope and the end of the room nearest it. And care should
be taken to cut off by drains all water descending to the terrace from the
higher ground. - - |

(b) A platform supported on pillars may be raised on the glope and the '
barrack block constructed on it.

“Verandahs and jalousies should be provided to protect the walls from ]
excessive sun radiation, and the roofs should be made heat and cold proof, |
but thoroughly ventilated. ) o .

We have elsewhere stated that in-healthy hill climates barracks may
be built with two floors of sleeping rooms. :

»

. . REerLY. . v J.

. : , N . »
- The principle laid down by the Commission in respect to native troops |

- space and superficialarea  in their own country is that the amount of space and area should be: the

should be given in hospi
tals for native troops?”

Sanitary Apparatus.
QUESTION.

¢ Would it not be de-
sirable to send to India a |
collection of specimens of [k

- eanitary apparatus?” .

Statistics.
QUESTION.
“ Would it not be ad-
visable to make arrange-

ments whereby the move-
ment of disease and

mortality in India, espe-

cially from epidemics,
should be concentrated
for the information of the
Government of India?”

- same as that allowed to British soldiers at home stations. -~
., From 90 to 95 square feet per bed in these hospitals is considered
sufficient, and the cubic space per bed would depend on the height of the
wards. When a hospital is constructed of small wards, e
building like a hut, a smaller amount of space and area will suffice for health
than in a large hospital building containing a number of wards, Local
native customs in regard to healthy dwellings will sometimes afford useful
indications in providing native troops with both barracks and hospitals,

¢ Y

RerLy.

It would be very important‘to do so. There should be a collection,
ept for reference at the capital of each Presidency, showing the various |,
inds and sizes of agricultural tile-drains, drain-pipes, lavatory and bath | !

apparatus, cooking apparatus, urinals, latrines, waterclosets,’ sinks, water- | -

pipes, cocks, hydrants, filters, manhole-frames and covers, side-entrance
frames and covers, sewer-flushing apparatus, &, More practical informa- !

. tion would be obtained by an inspection of apparatus of this class than from |e
either descriptions or drawings. :

RerLy. . B

It is necessary for the plrposes of efficient control and to ensure cor- | -
rectness that each presidency or government should obtain, classify, and
publish its own statistics in the manner now carried out in the three
divisions of the United Kingdom and in the British colonies, -

' This is the only way in which efficiency can be obtained. But it is
attended with some disadvantage, inasmuch as there is no common centre |
to which all the statistics can be transmitted, and comparisons made for
.public purposes; so that the movement of disease over the vast area of
Her 1\.Ia_)es,ty’§ dominions is never accurately known. This kind of know
ledge is especially necessary in India, because althouoh epidemics generall
f?llow the same course in each division to the countr » these dé;tructivd.
. diseases may move in subservience to a common law, which it is of great.’

importance to arrive at, At the present moment the want of correct in-

disease, take for granted that the facts of mo:'?z '

ment can be ascertained and rendered ava ' :
Government of Tndis, available fcr' constant use by the

s information could be obtained, how
3 ould | ained, however
| the local machinery by which statistics are Qollec,t

without interfering with _
ed. 'We consider it very

A
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ach in a separate !
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REPLIES..
QuesTIONS. ' S
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N ) “ L) d
desirable that the Supreme Government should be kept c?ns;?'nglf ?;i(:]m 1
as to the places, dates of appearance, gnd moyemer: ; R iy
diseases, especially of cholera, throughout ihe entire exte B O ot impor:

We have stated in the instructions the statistical poin B G s o
* tance as regards troops, prisoners, and civil po ulation, 'an e e
doubt that arrangements could be made for the transm}xlsslo By phuniey
mation from all points of the country through such ¢ c:iv.nil}e o ament
times as the Government may consider suitable, and for
«publication. Co .
| REepLY.

The Commissien has had this subject recently u?dirlcc;ns;igz:g:;
with reference to Dr. Murray’s report on the tr?atmeni‘ o5 Oco 0. 21('1  su thee
views, as deduced from the most recent experience 0 bod?eld e poeil
in India on this subject, given by Dr, Murrayi‘ ar%‘;n; e I ey
are invaded or threatened inute already sent to the Secretary of State for yar :
with cholera, or regarding  of State for India
‘the evacuation of the’ i .

affected places?” . “ -

Reqimental Arrangements.

QUESTION.

« I1as the Commission
any special suggestion to
make regarding measures
to be taken when stations

-

i . issibn
The questions under this head were considered by the Royal gch:x(r;: :he
on the Sanitary State of the Indiz}xln Armyt,. and an§1v;vhe:s g:;]em gission ? he
incl i i CH
eral principles involved in the question I X n, Dave:
igl\lvever,pconsigered it advisable to communicate with the Director-G

o i oood enough to place
P "7 of the Army Medical Department, and he has bgellllc: od <0 su%ject.‘ T
il ol " at their disposal the latestlmformatlor})ﬁ a}?ihzxxﬁg?al Sonitary Commission
i~ A n that the evidence on whic | e
L aed o ‘. :e}‘)trlz:dsieas been confirmed by subsequent experience, and that al
= . ' facts point in the same direction. '
. RepLY. '

| ‘ ’ issi i State of the
i i 1 Commission on the Sanitary
QUESTION. To this question the Roya o portep. 126) |
. Indian Army gave the following reply 7o Beport B A0 or wntil he
“ What should be . % That no recruit be sent to India under b years o g L ome”
the composition of _Te8"  }as completed bis drill at home, and gxat rect:)rg’ s |
ments sent to India, 10 4 7,413 °50 as to Jand there early in ovimha‘;e Loon carried into effct.
avoid the losses conse- This recommendation does not appear g e e mce in India
uent on allowing unsuit- Reports from medical officers of the highest ran and experience I o e
zble men to go there?” .y point out too early service in India a8 a powerful predisposing
| | ‘ \ ' higt
of (Iixllsf;::tor-(}eneral Dr. Muir states th}at %ne pre%n::)::) ;:uislf (ii dtil-]n.eis ; {1 ;
. B of & i the Europea :
i 0 rates of sickness and mortality among an (roo .
R » jaroe number of boys and growing lads who are s O ately sent out,
The following table gives the facts for four regi ‘

' c £ Recraits Dot yet
' : Number under 20 years | Namber of Recrulis
. , . Regiments. | o r:f Age, ! discharged dr
i - 920d ‘ 289 ' "3
i 1;6th ’ ot 96
i " 85th : -2 9
g \ 2/60th . .
vy

Mee
The last two regiments were quartered at Calcutta and
i malarious localities. e
bogl;?::;géirgeneral Dr. Beatscn has expresseté{l :: s;ﬂltliifafflﬁig?v s the
| ¢ ’ i 1 is true tha
‘ ' S is Indian experience. It is t 8 how o e
. | : 'Feautlzli?f :ésthe youngetl')ilges of soldiers; but this 11; (');ly1 aintop£ prent
‘ ' 11:101_ ot Ze on the side of youth, as it resolves gtseh 8l 1; ayter o clenr
2#112?11:;1: that the longer the residenlci:a 13;1 In:]}:: :n anraf o e ront
N N 3 b2 1 y’ .
. i o make are a test of morta € e e et
) | f::rlfl:sy.cont'fasted shourd have serv}f]:dt the dsi?:eu ;}r:re:,n ::1 z(l:lddliers But the
| | ex i sers 1 gen .
/ ‘ i medical officers 1s, tha g s fo Tnde
L \ ' 'efol:en:teeff cause not of high death. rates 1n the year or two
| ;Sm(‘)ival?but of a higher death and u.mﬁ:'_cler;cylr1 :3; ;a ‘:
isti i stitution z
resisting power of their con vin
:l}:;ino' :he %rlzt year or two of immature service.
(=]

been unduly weakened

an Meer,

n subsequent years, from

R . . -— : # See Appendix. B2
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' QTESTIONS.
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QUESTION.

¢ What arrangements
could be madé to ensure

the arrival of troops in .

India at the proper sea-
son?” ;

QUESTION.

« Also the departure
of invalids from India so
as to ensure their arrival
at the proper .season in

- England, and their selec-

»

tion at the most favour-
atle time in India. The
present system is faulty
on both heads?” '

* case of an epidemic invasion, Instances to the contrary, no doubt, may

. if all troops on arrival were sent direct to hill stations, the time of landing
would matter less than at present, because at whatever time troops might 3

12

‘ ‘ REePLIES.

. .. The Director-General informs us that he has received lately numerous

reports deprecating sending young and delicate soldiers to India. The
92nd Highlanders suffered fromn typhoid fever soon after reaching India.
This disease prevailed chiefly among the yOl.lﬂlS, who, as the preceding
table shows, were in large proportion in the regiment. To this fact Deputy
Taspector-General Monro attributes much of the prevalence of the disease.
Imwmature men of the 21st Fusiliers were the chief sufferers from malarial
fever at Kurrachee, and on unformed constitutions in the 62nd regiment at
Lucknow fell a large proportion of sickness, including cholera.
Many other instances might be adduced of similar results, but the fact

. 18 well known. °

French experience in Algeria is to the effect that a soldier stands the
conditions of service in that country with least damage at the age of 25.
(Report on the causes of reduced mortality in the French Army serving in
Algeria, p. 34.) L. . :

On considering the question in light of most recent experience, the .
Commission adhere to the recommendations of the Royal Commission on

the Sanitary State of the Indian  Army quoted above. :

REPLY.

The terms of the question are such as to render a direct reply ver‘y 0
difficult. , ]

There is no difference of opinion on the propriety of* landing troops in
India within the last two months of the year. To land them later, espe- .
“cially for gervice on the plains, is to incur a certain risk to health and life,

. which might be avoided if they were landed in November or December.

But when a large force has to be collected, conveyed by sea, and dis--
tributed over so great a country as India within o short a time, and when
this process has to be continued year after year, it is evident that a larger -
cost must be incurred than would be necessary if time was not an object.

It is a question of cost of efficiency against cost of transport. DButit
is part also of a larger question, namely, the rotation of stations.

The general principle for adoption would apparently be to send. out the
troops for the most distant and least accessible stations first, and to locate
those arriving latest at healthier stations, most easily accessible from the
port of disembarkation. Itisa well recognised fact that regiments suffer
more the first year after arrival in India than subsequently, unless in the

be found, but it is a fact, nevertheless.
Ifas many of the most unhealthy stations as possible were abandoned, and

reach India they would, with improved means of commuaication, be within
easy distance of healthy climates. : . )

RerLY. -

Everything connected with the movement of men in India has undergone
such changes of recent years that the present times of invaliding might be
rearranged with great advantage, ' - B T

From information placed by the Director-General at the disposal of the
Commission, especially from statements made by Inspector-General

Beatson, Principal Medical Officer at Netley, it appears:— B

That many men arrive at Netley as invalids who ought never to bave
left India. . This occurrence is attributed to the fact that men who have |
been worn down by the heat of summer look so ill at the end of the hot |
geason as to justify the belief that they really require a change; whereas
many of them during the cold season would be so much impr:ved as to be 1
scarcely recognised at its termination, * . . - ' *

1t is hence considered that the invaliding Boards ehould sit at the en«{
or beginning of the year instead of in October, the present time for these
Boards, which was fized ;when the means of locomotion in India were
widely different from what they are now. .. ' ' S

Another great evil arising from the existing hvalidingl arrangements i3
that men whose constitutions are shattered or who are labour?ng under
organic diseases are embarked at-such times as to arrive in the cold
weather in Engla_nd, to the imminent danger of health and life. .
_ The ¢ Crocodile” arrived on the 12th J anuary last with invalids from
india. There was a great mortality from pneumonia among them on the

t

~ passage home, and after the men arrived in England. This was dircctly

the re.:sult of too rapid change of climate.
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REPLIES.

It is simply repeating a well-known fact to state that one of the most
dangerous experiments which an invalid with chronic disease or diseased
susceptibility of chest or abdominal orgdns can make, is that of coming from
a warm climate into an English winter or cold spring. ,

. ‘:lng man who can stand such a change without injury is scarcely an
mvalid. .

The Commission would recommend for consideration that invalids
should be passed at such times as would enable them, after receiving their

_papers and reaching the port of embarkation, to go on board so as to arrive

. QUESTION. |

¢« As no general plan
at present exists for lo-
cating trocps at suitable
“stations on their first ar-’
rival in India, and for a
tour of duty thereafter,

vice in the country as
little hurtful to health as
practicable : — Would it
not be advisable specially
“ to consider - the subject,
and to lay down some
special practical plan, to
be carried out so far as
the - exigencies of - the
service admit of 27

in England not earlier than April. '

_They would further recommend that medical officers should be required
to certify whether, particular cases should not be transferred to the hospital
at Suez, which should be utilised as far as its limited accommodation (40
beds) permits, and detained there so as to enable them to reach England
at a later date during the summer weather. :

As it appears from the facts laid before the Commission that pre-
ventible suffering and ri-k have been incurred by invalids from want of
clothing suitable for the rapid changes of temperature while proceeding
northwards, the Commission would recommend the issue of additional
articles of clothing being made at Suez. '

4

REerLY. - »

The Royal Comniission on the Sanitary State of the Indian Army; after
fully considering this subject, arrived at the following general conclusions
as to what ought to be the basis of improved conditions of service in India
(8vo Report, page 114) :—

«1. To reduce to a minimum the strategic points on the alluvial plains,
and to hold in force as few unhealthy stations as possible. ",

« 2. To locate a third part of the force required to hold these points on
the nearest convenient hill station or elevated plain.

« 3. Never to trust to simple elevation as a means of protecting health,
but while occupying the best available elevated stations, to place these (for
they want it just as mueh as stations on the plains) in the very best sanitary
condition.” . N -

It will be seen that the occupation of hill stations by a third of the
force was considered by the Royal Commission as the fundamental condition
of improvement. . o

Sir W. Mansfield, in a recent speech at the delivery of the annual
Budget, is said to have referred to the location of troops, and stated that it
was with great satisfaction be had been able to urge on the completion of

" the hill military stations at Chukrata and Raneekhet. The mortality in

hill stations was insignificant compared with that in other parts of India,
and he thought that arrangements should be made for the location of three

more British regiments at bill stations, so that ene-fourth of the entire -

British force might be always stationed in the Himalayas. There were
great military reserves, and advantages now existing in the country, such

" % facilities of communication by which armies could be brought together -

in the least possible time, which were altogether unknown to their pre-
decessors. .

Information supplied toj the Commissions by the Director-General -

shows that experience obtained wince the date of the Royal Commission
Report is altogether to the same purport.® T

The following is the ordinary routine of movement :— )

A regiment arrives at Calcutta from England, and is sent to an up-
country station, and thence moves onwards to Peshawur, thence to Central
India ot to Bengal. .

If the regiment arrives at Bombay, it is sent to the Punjaub, moves
eventually to Peshawur, thence to the North-West or to Oudb, and perhaps
to a hill station, and thence to Central India. ~ 4

* " The Commission can of course only look on the effects this method of

' proceeding is likely to have on the health of regiments.

1t is an axiom that no regimeat which has suffered from 1_nalaria! disease

at a malarial station ought to te moved into another malarial station, still
Jess into a station more unhealthy than the one it has been suffering.:

before removal. It has unfortunately happened that the most malaria.

station in India, Peshawur, lies in the tour of duty of corps proceeding.

* from other nalarial stations, and this no doubt has been one cause of the

excessive losses of regiments in the Peshawur valley.

-
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QUESTIONS.

QUESTION.
% Should not arrange-
-ments be madefor sending
sickly men at once to the
hills during the hot.and
rainy seasons?”

Scientific Inguiry into
Cholera.
QUESTION.

« With reference to the

scientific branch of the
cholera inquiry in India,

.

_practice it does not seem a safe expedient.

REPLIES.

There appears to be no regular tour to hill stations, and neither recruits’

" mor newly arrived regiments are sent there.

Within the last few years some regiments have been twice at hill
stations ; oné has been three times, others not at all. : *

The difficulties of introducing a regular rotation of stations, including

hill stations, are not 1o be underrated. They are no doubt considerable, .

but with the experience obtained in India of late years they ought not to
be insurmountable. Asto the necessity of some improved arrangements
of stations there can be no doubt. =

The utilisation of hill stations to the largest extent being recogniséd
as a prime necessity. for the maintenance of the health of European
soldiers in India, it is urged that some system to obtain this should be
instituted.” The evidence submitted to us goes to establish the fact
hergtofore very generally admitted, that the real valve of the mountait;:
regions of India is in preserving health, and that their curative powers are
.comparatively small, especially to the subjects of organic disease,

Were this knowledge acted upon, it would follow that the present
barracks for convalescent depts in the hills might be chicfly used for
‘regiments or wings of regiments, or newly arrived drafts: additions
might readily be made to some of them for this purpose.

4 lily be Were the -
period for invaliding changed from October to January it might nearly o

always be determined what men would be likely to recover by remaining .

in the plains or by removal to the hills, and whom it would be advisable to
send home ; and were the principle recognised that sufferers from organic
disease of any importance, and those whose constitutions had “been
seriously impaired, shonld be invalided to England instead of to the hills,

the requirement of the latter as resorts for invalids would be greatly

diminished. . )

The Commission are of opinion that for purposes of health regiments
-on first arrival in India should be sent to the hills to spend their two first
years’ service there, and that the hill stations should bé of sufficient number
and capacity to accommodate one-third of the European force serving in
India, by which every regiment should serve two years in the bills for evbery ,
four in the plains. It is not intended that men should be kept idle.

Evidence has been produced showing clearly the remarkable degree of . -

health enjoyed by working parties, employed chiefly on road making in the
nmountains. Wherefore it is believed that additions to present barracks
-and even new ones, might be mainly made by the men themselves with
great advantage to their health, and this occupation would not interfere

‘

\

-with their military employment during the winter. Every hill station

might, in addition to accommedation for a regiment, provide for 150 .

" -invalids. '
Tnvaliding sufferers from organic disease to England in the £irst instance,

‘instead -of sending them to gain but litfle in the hills, prior in so many
«ases to final removal to England, together with the proposed rotation

system " of all regiments to the hills, would render such provision for °

‘weakly men sufficient, and obviate the expense of separate establishments.

The Commission do not fail to recognise a difnculty regarding this
provision for drafts on arrival from England, but would sugrre:t as far as
practicable the same principle being adopted as for regiments on first
;arrival in the country. : o

v

RervLy.

. "The Royal Sanitary ‘Commission’s Report. very wisely rerx;arks —
As regards disease, the mountains of India are but partially curative.”

-Moreover, it is more than doubtful that a move from a distance to the

hills, even by rail, in the hot weather, would benefit a m i il
s , ) ) ‘ an seriousl .
Such moves should be undertaken ’with extreme caution. AO u:uy(’idlgn

~

change to the cold and damp of the hills of a sufferer from ac
. o . ute -
.acute disease of the liver or bowels would be a hazardous pro::dlsxl:: H

whether justifiable in individaal cases it is difficult to say, but as a general

Sufferers from certain forms of disease at stati i
1ons close to the hills mi
no doubt often be removed to the hills with advaatage. 1 mngh@

3 RerLY,

The Commission in their instructions for ;dle Indi inquiry

; ! an cholera ‘

g.nd in the accompanying memorandum, expressed their opinion ;]1’12: l{l{é
gtaxls of the inquiry should be left to the authorities in India. They -
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QUESTIONS.

B

would it not be desirable
to supplement the in-
structions drawn up by
the Army Sanitary Com-~
mission by a few sugges-
tions as tothe best method
of conducting and carry-
ing eut the inquiry?
And would it not be im-

ortant to connect Drs.

ewis and Cunningbam,
either directly or in-
directly, with the Home
Authorities, so that any

difficulties occuring in

the course of their in-

vestigation might be

promptly met, and scien-

tificdetails communicated

|
erly?” =

REepPLIES. .

~

merely stated generally in what manner the reports should be transmitted’
from observers in India to the Indian Government, and thence to the India
Office at home. . - # )

The present question refers specially to the scientific portion of the
investigation, and the manner of reporting and checking the results.

While giving the following reply to the points in the question, the Com-
mission must be understood as abstaining from all dictation in the matter.
Their object is simply to afford to the authorities in India the means of
arriving at such an arrangement regarding the work as may facilitate its
execution. '

Section No. VI of the instructions (special local inquiry) is subdivided.
under the following heads :—

1. Microscopic examination of the external atmosphere.

2. Examination of soils.

3. Microscopic examination of water.

4. Microscopic examination of articles of food.

5. Microscopic examination into the pathology of cholera: . .

6. Microscopic and physiological inquiry into the cause of cholera..

Each of these heads contains two distinct sets of investigations intended
to check each other. One has reference to the normal condition of the;
objects submitted to examination at times and places where cholera is-
absent, and the otherat times and places where cholera is present in varying
degrees of intensity.

To conduct inquiries on these points necessitates an organised direc--
tion and procedure. ‘They would be very inefficiently carried out unless
some general plan were laid down and acted on. One of the objects in
gending two trained officers to India for the purposes of the investigation
was, that instead of trusting to desultory observations made by medical

officers, most of whose time is already moré or less occupied with other .

work, two epecially trained observers kept constantly on this service would
acquire increasing facility and experience in dealing with its objects, so-

. that in due time all the light which modern scientific methods could throw
. on the subjects of investigation might be obtained and rendered available

for public purposes.

The whole inquiry is so framed that theory or hypothesis are no parts-.

of it. There is nothing wanted from it at present but carefully observed
facts, in the hope that these facts will in time range- themselves under
general laws indicating the means of saving life,

With this view each section of the inquiry throughout the instructions . .
 contains points depending for their elucidation more or less on the scientific

data to be acquired under Sections VL and VIL. The questions are o
arranged that the replies will check each other, so that fresh investigations
wnay be directed to clear up any doubtiul points when requisite. . .

The fundamental condition therefore of the entire procedure is that the
instructions should be taken as a whole and complied with as far as
practicable. - B o )

_Copies of them should be put into the hands of every officer engaged in
any branch of the inquiry, with a.request that in replying to, or giving,
information on any question or questions, he should attend to the pre-
cautions indicated for avoidirg errors in observation, and reply as closely
as possible in the terms of the questions. Facts may present themselves,
regarding which, other and more special questions may have to be asked,
but such questions will suggest themselves when the occasion arises.

The Commission, considering it of great importance that some arrange-
ment should be come to for ensuring a systematic direction of the inquiry,
and for reporting the results, would suggest that there should be some
officer or committee appointed to select localities at which it would be
.advisable to place the trained observers, and to make the necessary arrange-
ients for conducting observations under the instructious.

It is a matter of obvious necessity that, as a rule, the observers should
not be taken away from any locality at which they may have been placed,
or from any inquiry they may have entered on, vntil they have completed

their work there.

The Commission would 'suggest that the ordinary every-day work of *

the scientific observers should be directed .towards obtaining normal
constants of healthy localities.. It is quite as important to obtain a true
picture of the natural condition of healthy air, soils, waters, articles of food,

organised structures, post-mortem appea

as it is to obtain a picture of the-same objects during a cholera.eBpi(iemic.

rances, &c., when there is no cholera,.

P A T R -



QUESTIONS.

" under daily observation.

SRS (¢

REPLIES.

A similar retﬁark applies with equal force to inquiries i

; 8 to the same
class of facts in localities where cholera i beent, and iti
wh(e)re it 1o slwars endonie cholera is .alviva.ys absent, and in loc:_:xhtxe?

ne advantage of this procedure would be that when choler. )
- L3 . - a

to mvﬁde any locality in which the observer happened to be at W‘Jr!;:s :l]:;) :E:
time, he might have the opportunity of watching any changes in the objects

i

The observers could always be transferred to localitie :
: s wh
had brokén out, there to conduct special observationls callv;defx";cl?;ltelll‘:

appearance of the disease. But in all changes of the field or of the subjects |

of observation, the observers themselves should be
T consulted.-
Reports might be called for onany part of the instructions at stated

times; or special inquiries and reports on an i ion ©
_ume ¢ ! _ C y section or portion of a
. ~section of the instructions, or specific replies to specific questions contained

in i‘he instructions, might be called for.

For example, reports with drawings might be furnished by the ti ;
scientific observers on each division of their section in l:calitiye: Svl:::g
chglera is absent, and again where it is present. i

t is most important also that reports and illustrative drawings sh
}): d;imnted as soon as possible after being laid before the Gover%lsmse:tuﬁ
a. L

No attempt should be made to report on the results of the inquiry unlil. .

Copies of these printed reports should i ‘
Lome as soon as praclz)ticable. P should be sent to the India Oﬁ’icg at

If deemed to be desirable by the authorities in India, the Arm Sw" ‘
] - - - - e =
[tary Commission would willingly place itself in direct coinmunicati%n wit% -~

- any officer or committee appointed to direct the inquiries in India, or with

the observers themselves, so tha i i ith-

e g e Tl el Oy

bt be pronpiy Tl jects discovered umnider the microscope,
: J. HOPE GRANT, QL.G., and President.

DOUGLAS GALTON.

JOHN SUTHERLAND. -

H. H. MASSY. o

T. A. L. MURRAY. '

W. E. BAKER. - /

J. R. MARTIN. S

) ROBERT RAWLINSON. o

-, J. J. FREDERICK, Secretéry, . N
Army Sanitary Commission, War Office, Co : s g ‘

July 8th, 1870.
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L

REPLIES TO QUERIES FROM THE ARMY SANITARY COMMISSION REGARDING REGI-

- MENTAL ARRANGEMENTS IN INDIA, BY THE DIRECTOR GENERAL OF THE ABMY
MeDpICAL DEPARTMENT. ' C B

I cannot, I think, better reply to the queries put to me by the Army Sanitary Commission than by
forwarding a letter from Inspector-General Dr. Muir, at present Principal Medical Officer of H.M.

. British troops in India, and extracts from a letter forwarded to me by Inspectof-General Dr. Beatson,

late Principal Medical Officer, British Troops in Midia. I may say I quite concur with both these
officers generally in their views, both on account of the soundness of the principles they inculcate, and

. from the fact that the position that one of them now fills, and the other did lately fill, gives them an

unparalleled practical experience which is enhanced b the well-known clear judgment of both of

_ them. Without entering into the queries in detail, I will only offer a few general remarks, as I think
Dr. Beatson’s and Dr. Muir’s communications include nearly everything needed.

- . " 1. I beg to attach a statistical table showing the mortality of European
Composmonﬁg;_eg]mem for soldiers at different ages in India ; but, as Dr. Beatson remarks, it indi-
' cates the effects of climate from length of service in India, not really by

1age. I may add that I have received lately from numerous medical officers in India, reports depre-

3

‘cating the sending out to India young an delicate soldiers. The 92nd Highlanders suffered from

typhoid fever soon after reaching India, and Deputy Inspector-General Munro largely attributes it to
the immature age of the large proportion of the men. amongst whom it chiefly prevailed. A similar
complaint is made regarding the 21st Fusiliers, by a board which reported upon the great prevalence
of malarious fever in the regiment while at Kurrachee ; and Deputy Inspector-General Menzies makes
4 very decided statement to this effect as regards the 62nd regiment stationed at Lucknow, which suf-
ered- much from sickness, including cholera. These are only a few instances amongst many. I am
fully of opinion soldiers should not embark for service in India under 20 years of age, and that even

N |
#{f‘/ immature men of 20 should be held over for still longer.

oo . 2, This has been ve rtinently replied to by Dr. Beatson, and
ng'fn;e,n;o;z: ,:E:} mIndia ¢, November to J anu?ryp?s no do};bt the best season for troops to
. reach India. If, however, a certain force is to be moved in a limited

time by a limited number of transports, there seems very little scope for arrangement. _The _general
principle would be to send out the troops for the most distant and least accessible stations first, and
1o locate those arriving latest in healthy stations close and accessible to the port of disembarkation.
Were Dr. Muir and Dr. Beatson’s propositions, to send all regiments on first arrival in India to the
hills, carried out, there would be no difficulty in the matter; but, until the provision of these stations
is made somewhat as Dr. Beatson proposes, the arrangement cannot be carried out in its entirety, but
o far as it cau, in the.meantime, it would be all important to introduce the principle, and locate as
many of the European troops as possible in the mountain ranges ; and the proposal that all regiments
should spend their first two years of Indian service in the hills, and the subsequent rotation of plain
and hill service, is calculated to be of the very highest value in its health aspect to the European
soldier. 1t is fairly deducible that, if the European soldier is placed in the hills where heatis not
felt, and malaria reduced to a minimum, a. considerable step towards assimilating his position to that

" to which he has been accustomed in his own country will be obtained. The great experience that a
* long series of years has afforded of the healthiness of the hill stations in the Bengal Presidency, from

the residence there of civil and military servants of the State, shows that these localities would be
very influential in preserving the bealth of Europeans reaching them in health. hough not the
is more clearly evidenced
than in the effects upon European children, who thrive wonderfully in some of the hills, presenting the
ruddy healthy look of the most favoured regions of Europe. If the principle of sending regiments to
hill stations on their first arrival in India were adopted, it is };;gbable that, up to a late period, they
might be conveyed by rail to within an easy distance of the Bengal hill stations. And arrangements
might be made for the latest arrivals each season to reach Jakatala or Bangalore in the Madras Presi-
‘dency from Bombay, vid Beypoor, by water, and from thence by rail. I do mot quife concur with
Dr. Muir as to the plan he Trecommends of confining regiments to provinces or dIstric _suc
arrangement some regiments might be doomed to spend the time they occupy statious in the plains in
exceptionally unhealthy climates. Thus, regiments in Lower Bengal, or portions of Central India,
wonld be very badly placed in comparison with regiments serving in_:l,ess malarious places. )

It would seem more judicious to move them about, all taking their turn of the less healthy stations,
but not proceeding from one to another unhealthy station. 1am not in accord with Dr. Muir in his
disapproval of marching troops in the cold season. It is mo doubt attended with expense, but the
experience derived from campaigning in India clearly points to great advantage to the health of the
men from the exercise, and change of scene and air, and of mode of life, which are associated with

" marching in the cold weather. ) ' ) . .
3. The proposal of Dr. Beatson on this head is deserving of careful

Period for selection of invalids in . . : h ter to the notice of the
; . consideration. Some time ago 1 brought the matter to X
Tndia, and proper season of arrival 1 Medical Officer in India. ’f‘he « Crocodile ” arrived on 12th

in England. Principa . ] ]
e ~ January last, and the great mortality amongst sickly men from India on

hér passage ho;ne, and after the men reached this country, very forcibly impressed this subject upon

in Dr. Cuningham’s questions to the Army Sanitary Commission were

[ N B*

-

* The Director General’s replies on points contained
inadvertently omitted in sending the Appendix to press.
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me. * There is no doubt that men who are in debilitated health, or the subjects of many forms of
organic disease, the result of service in_ India are very liable to have their condition greatly aggra-

vated by arriving in this country in the winter.
It might be possible to arrange one other passage homewards annually by the overland troop ships

for invalids. : . .

When invalids are sent home in the winter by overland route, the hospital at Suez should be used
to the extent of its accommodation for such cases as would be likely to suffer by reaching England
during the winter. - . .

4. My remarks upon this query are included under No. 2.

Hill stations, 5. 1 have nothing to add to the observations of Dr. Beatson on this question.

: : ¢ T. G. Logan,
Director General,
) ' * . Army Medical Department.

6th May 1870.

Apstracr showing the Ages of the Troeps serving in Bengal, Madras, and Bombay, and the Deaths
at-each Age, during the Year 1868, &c. ,

"

N

Under 20.

Printers to the Queen’s most Exccllent Majesty.
For Her Majesty's Stationery Office.
" [4663.~150.—8/70.] -

3

.. - 20‘and under 25.)25 and under 3030 and under 35135 and under ¢0]40 and upwards.
Stariox. Strength Strength Stre‘ngth Strength . Strength Strength| - ,l
on Died. on Died. ont |Died on Died. on Died. on Died. .
1st Jan. Ist Jan. 1st Jan. 1st Jan. 1st Jan. 1st Jan. ;
’ Bgngal .- -1 1,493 | 221 8123 132 | 12,019 | 200 | 6,267 | 181 2,011 | 82 362 19 !
X ) ’ ' j
Madras - - 317 4] 2,253 | 18] 8,896 9211 1,881 .74 595 | 24 113 8:
Bombay - ‘- 448 3| 1988 80] 2,775 27| 2,030 | 47 671 20 90 5{ \
Total .| 2,258 | 29 ]12,364 | 180 18,690 | 319 | 10,178 | 302 3,277 | 126 | 565 32;
* Ratio of deaths per . ] ,‘ . . . .
e o o atronth 1z 1456 17°07 29°67 38-45 566+
Rat’o of deaths per
" 1,000 of strength ) ‘ o ‘
in Bengal, 1862~ 7-68 16-11 24-64 32°18 41-94 56-01
66, Madras and . . .
Bombay, 1861-66 ’
)
) 3 /’ Co
}
!
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APPENDIX,

——

-

Medical Department, British Troops, Inspector General’s Office,
_ c * Calcutta, 31st December 1869. -

“Ix continuation of previous corresgondence‘, 1 have the honour to offer the following observations
for the consideration of His Excellency the Governor-General in Council. ~

In these days of retrenchment it will, I think, be readily conceded that no economy is*more real -.
and vital than that which reduces the sick rate of the British force serving in this country.

A sick soldier is an expensive article. He requires medicines and medical comforts to be provided
for him; doctors and medical establishments to be kept up for him ; hill sanitaria to be maintained
for his convalescence, and costly transports for his removal to England when such becomes necessary.

The following suggestions are submitted in the belief that, if acted upon, economy in the saving of -
Jife and health (to take no higher view) will result. ‘ : .
Young soldiers. One pregnant cause of the high ratio of sickness and mortality among the
g Eurcpean troops 1n this country is the large number boys or growing lads who are sent

out to fill its ranks. ) . , i
To take, in illustration of this statement, four regiments out of those which arrived last year,

Sir,

. the following table will show that nearly one-fourth of the aggregate numbers consisted of lads under

20 years of age:—

No. under No. of Recruils ¢
Regiments, 20 years of di::l:aige a
Age Drill. o »
92nd 229 116
. 1/6th . 165 13
e 85th 155 96
’.’ 2,60th 163 9

Now, it i3 a fact, substantiated by all experience, military' and medical, that soldiers of immature ..
age and develogment do not thrive when transplanted to the plains of India. Of what avail are our
expensive new barracks, our advanced sanitation, and all the means and appliances so liberally
provided by Government for the preservation of the health of the European soldier, if so large a
proportion consists of such delicate material. If, as I understand, the Government of India is charged
with the maintenance of the Indian depdts in England, surely it has a right to demand that no soldier
-be embarked for service in India who has not com leted 20 years of age. - i

There is another point connected with this head also worthy of attention ; viz., the return of
invalided soldiers to India before they have had time completely to recover their health by the change
to England. Of this we have very recently had an 1nstance in the case of several men of the

* 26th Regiment who were sent home “a year ago, returned to India in October last, and are about to
* go back again to England during the present or- mext month as invalids. Although this point has

been taken up and pressed hy the Medical Department, it would seem that the authoritative inter-

position of the Government of India is still wanted to ensure a stop being put to a practice so short-

sighted and wasteful of public money. T

Mode of reliet. 11. Is the mode in which European regiments are brought into this country, and
afterwards moved from station to station in the course of reliefs, that most consistent

with considerations of health and economy ? ' ‘ .

Putting aside for the present the military and political aspects of the question, let us see what
is the ordinary routine in these movements. : ‘ :

A regiment arrives at Calcutta from England, and is sent up to some station in the North-west, or
Punjaub, as Agra, Meerut, or Lucknow, and thence works its way 'up to Peshawur, whence it is
moved to Central India or Bengal; or it arrives at Bombay, is_despatched to the Punjaub, moves -
eventually to Peshawur, thence down to the North-west or Oudh, or perhaps to a hill ‘station, and
thence to Central India. ‘ s

To give examples:—

" goth Light Infantry. _ 1o The regiments named in the margin moved from Calcutta to a station in Oadh,

thence to Allahabad, Agra, Meean Meer, and Peshawur, from Peshawur to the

7th Fusiliers.

93rd Highlanders.  hills, and thence to Central India. : .

59nd Regiment. © 2, Again, others from Poshawur have moved to an intermediate station in the
72nd Regiment, Punjaub and then to Central India; others from Central India to hill stations, then
Rifle Brigade. to Peshawur, and thence back again to Céntra)l India or Bengal. ’

Now it does not fall within my province to discuss the mooted point as to whether periodical displays
of our strength are necessary to the conservation of our prestige in the native mind, nor to do more.
than point out, en passent, the enormous expense which must be caused by .thus moving regiments
from Dan to Beersheba. . 3 . . .

I confine myself to the medical phase of the uestion, and proceed to enquire if there is any risk .
to health involved in the system of rotation sketched above? ,

I think most medical officers, if canvassed, would reply that these moves, involving often abrupt
changes of climate, were trying and not unfrequently injurious to the health of the regiments. DBut
theré is one point on which no doubt whatever exists. It is the fatal effects sure to follow from
moving a corps from one malarious district to another. Regiments that have served in stationsin
Bengal, or in Allahabad, Agra, and Meean Meer, are unfit for service 1n the Peshawur valley, and are
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invariably rostrated by malarial influences there, fron i oli .

. Alaria z m which i
the remam£zr of their service in India, even aftel" a residencce f)f bf;lezf 1%02180&;32:?01:5; s(ti:tl;:)rilg
: ]

and never, certainly, if sent to a station '3 i . ial 3
and ne Otilel‘s. s in the plq.ms, w\here malaflal influences are more marked

To send regiments tainted with and not perfectly recovered from malarial influences to another

malarious district is, I repeat, a mlstake,_.so far as the regiments are concerned, and sure to %rove an

expensive mistake to the State. It requires years to get p ial tai
1sive rid of mala ;
constitution appears to have recovered, the least re-expgosure to malario:salintg:ﬁatn,c: I:glle;::mw f‘gdl:g:
India for a time. - : Ee Quits
Again, I consider it a mistake to send reo] :
. e0d regiments that have served six i i
dtlre?it tt}? Pesha:v;v.ur, begause the constitutions of the men, more or less exho;uZiggnaZ: aﬁéﬁlé bz)};ﬁégs
lsrl ;nopiniz ‘?;r;l:xtc::: ilé:xate_ oit' hth(la] _v]';llley.d }gefoxf Proceeding to Peshawur, such ’reo'iments should il;
Years in the hills, and aft i i i rvice § ‘
Sh(’)Il‘lllld agaiél bo sont 1o i tm 1 8 after _at’mg completed their period of service in Peshawur
e 93rd was sent to Peshawur after six ’ ice i i ;
: ) ‘ : years service in the pl
‘leggd?e;xgla ::gler? tan.?h ague, fro&nswhxch lat(tier 1t did not recover for {)W:;m)s’,eav::'s }};eziepasiﬁg?g t:))t('
Ot to Jnansee and Sepree, and durine ] i i 1
meAn who hlzlxd suﬂ'elll'ed from it in Peshaw’ur and Seaﬁ:o?:t year 7617 Again appeared in nearly all the
~Again, the 104th regiment suffered much in 18656 fr i ‘
h —Y Irom ague in the same stations,
to Dugsbal m 1867, where cases of ague were frequent, and last cool season to Is’faaégg:ilr Ithproc'eedﬁ*d
autumn it was stmcl; by eplder’ix‘lﬁz cholera, and suffered severely.’ ' > here in the
) , Bengal Proper, Jubbulpors, e whole plain of India js more or less malarial tati
Au:l:'bfgepm& 31,."“" Bei’""" ;nargmal]y noted are decidedly the most unhealthy, ,a: usthg\lvil slt;tn:lr]lg
, Te, i
Fra v Pesmg::l e gra, fgsg;x:nt, Nay constant prevalence of cholera, remittent and intermittent
It may be laid down as an axiom th ‘ i 7 ’ '
.4t may ; » therefore, that no regiment should be sent i
district wmmediately to another; g Jortiori, that no regimeni which has suffered llllaugfl?no:em?lzlr?;ﬁ;

dlS' hict be Sellt tO al]othel l'[)dl‘ alial dist’ ict’, n Shﬂll d 1 Vv
eve i i 1

ithout presuming to examine too criti ' ef .asv has obtained of late yea ‘

With ut presu cally the system of reli i i e

enough, it is believed, has been adduced to show that, so far asr enxnedical lf-é::n.s;ci'ns go, it has :mt a]wargy’ ’
= ¢ ]

been carri i i ir di
ed out in accordance with their dictates, as evolved by experience.

LY vears, regunents are known to pursued, or all has been ha llazard’ fa\OllI or Capllce, I sha". DOt undeli

have been twice sent to hill sta-
' tions.  Others ey 20 hil sta- take to say. Of late years I can aver that the sickly state of a regiment
B A (=]

in  hill statign ae L. has been ‘its surest passport to a healthy or g hjl i
the.r:: ’fi’t“’f has hltlhlme times bad Party in the hills, but it does not appeyar that tllliss tatrlionuc,iofe ahworll:mg
yem.ne_ of & hill station in 13 ah}rays acted upon in the selection of corps for these em'x;::d locextion{g e
Toe 104h twice in the same o a word, the system, if system it can be called does not see ha
period. X _ever military merits it may have had to recomu;end it, hm’ e
. o:he,- regiments (7th, for ex- that most consonant with sanitary considerations, Cl s Do
::f};;)u::;?t ]:lwsa:y:i been in so- substituted ? . ) W & better bo
Y stations, With- a view to solve this i ‘
i - . v ! question, I had the statisti itish
:fl?ilcll‘;eltlaz ;x:::cl:aes(sliv:a}ll;l; :sx:;lécal (linsgo(rj'yhcare(fi'ully traced in c’onnection withl:ltllgss:ieigfi'gtﬁﬁg :];
, _ g , and had ho to have i d .
:ch;imtoff rtt;lhef or r((l).téa_txon; butdthe evidencle): when colleecvtzgiids?;;g::s ol to base tinond
1t of the very different conditions under which the regi i i
aupres previous and present state of health, length of sei'gvr'iger;rtls Ilgdgues&t;on that the snpereriowed
. ‘ab%r';forfl'eﬁ as 1mpracticable, : ’ S0y that the attempt was.
- 1he following, however, is a Proposal which will obviat. i A ed with
[ 1 > K i e many of" the difficnlti i i
subject, and, if carried out, will, I am sanguine enough to believ}é, be attenldefiui?iilsx cg(;'ggf (;gﬁn??f tlll']fl’s
; )

1. I propose that ail régiments coming to India hould
_the .PunJa.b, N.w, CentrQI India, Beng?xl; andl:h;torlig b:h:ﬁ?c; y ts‘i
or(;m:'iIr"g ﬁlrcuglstances during their stay in India. 7 o
- . Dat each regiment should have a hill station in connect; i ‘
I : o] ction with i ins, ich
;l:; ?1;1}:];?1;{1? a.rtld Rajmahal range_oﬂ'er every facility in Bengal, whiie tltllf]:el\? ;?;lllle:bp p]lz\zins, for which
ang Cfber bil ?; t'esa :; ;3:1:1{)}1' avaxlab}e for the requirements of Madras and B;mbar;'exzsp: l;{tbe,les‘wgr,‘
3. , able, a regiment on arrival in India shoul I o Y
altitude for two years, where it should hut its Fegimentay” cet to 8 bl stat .
. oL s : lon at a high -
. , have 1(110 regimental estabhshq]en‘t allowed exce}i’)t '

Tve m particular provinces,

: Elains, remain two .

. should be supplied to it, The next two years again should be d of se
0 ) 1, . - ment rvants
. altitude, and a?l gervants, except sw . ogaln § Passed 1n the hillg but at g ow
'y ¢ lai ; y N é’) ] eepers, again Wlthdlawn. Ihe fOll]'th it t L r

- the hills, but.at a lower altitude ; and from thence it might go direct to Engl [ ua) should be on,
: : N glan

" the year. - 2t amy & "
In this way regiments w. 5l . . ) ) Y season of,
t’h‘l’ plains, y reg wou serve tgn yearsn India; six of which would be in the ills, and four on-:

he army, and ap allotment to hill{

. directly the feasibility of the scheme which I haye proposed, that il?1 :(::ﬁlas %le]iizﬁ]lg’: nd invglves s
. ) . ; Lo consider it a

- - ; . ¢ - H *
.. - - I s - - p
. v e ., L . L % .
' 7 ‘ . A

eave these provinces under -

[
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" Supposing then that the troops were permitted to hut themselves in suitable localities in the hills,
as suggested, the question comes up, could any and what numbers now in garrison in the plains be
withdrawn therefrom without jeopardizing our hold on the country ? ) . . :

On this head, I am aware statesmen and commanders of great Indian eminence differ; some main-
taining that one half of our force might safely be located in the hills, while others hold that any
reduction of the present numbers in garrison in’ the plains would be the signal for emeutes among the
more turbulent population of India, to suppress which our troops would be constantly descending
from the hills. ‘ . °

Iam not aware to which side of this question the present Government inclines, but the fearful
ravages of cholera during the past year embolden me to bring this subject under the consideration of
Government as one, if not the most serious that can engage its attention. If the extension of railways
to the foot of the hills, the formation of entrenched camps or forts at the larger stations in the plains,
or other means and improvements which military rpen are only competent to deal with and devise,
could accomplish the consummation desired, no time, respectfully subwit, should be lost in carrying
these works into execution. All our efforts to stay the ravages of cholera have hitherto been fruitless,
These ravages appear on each successive outbreak to be on the increase, both as to frequency and
virulence ; and, in the present state of our knowledge, our only safety consists in the withdrawal of as

* many of our troops-as possible to hill stations. Here, although cholera is not unknown, it is an
- acknowledged fact that its visitations are comparatively unfrequent, and its force shorn of much of its
- virulence. The present lamentable state of the 58th regiment and the recent fearful tragedy at
Peshawur call aloud, I respectfully submit, for inquiry into a policy which eondemas so many victims
+to a premature death, with a view to the possibility of its modification or reversal, Public opinion, and
the difficulty of keeping up a supply of recruits, will, if I mistake not, sooner or later, force this whole.
subject on the attention of Parliament. , oo
One further remark I would venture under the present head : N
It is during the first and second years of service in the plains of India that regiments are most*
sickly, and the mortality during these years is often greater than that during the whole of their-
remaining service in India, epidemic disease excepted. This is a very significang fact, and one which
does not 'seem to have received that recognition which its importance demands. It points to the
expediency of all newly arrived regiments and drafts passing their two first years of service in the hills
/_56 far as is practicable, whatever be the system adopted with regard to their after movements. _
.~ Another point is deserving of a passing remark. Why should regiments sent to the hills not hut
“*  themselves instead of being accommodated in expensive permanent barracks, which are there quite out
of place? I have reason to know that under proper engineer supervision they could perfectly well do
so, and they should have nothing but tentes d’abri allowed them until they do so. '
Apart from the saving to Government by utilizing soldier labour (the value of which is only now
, beginning to be recognized) the practice as a training for active service and as a
.source of recreation cannot be over-rated. The employment of soldier labour, so
conspicuously successful in road-making in the hills, falls yet far short of the point to
which it should be carried. v .
To sum up. The following benefits appear derivable from the above proposals :
" Regiments would pass half their period of service in a comparatively good climate. Invaliding would
. be reduced ; mortality diminished. " Regiments. would be kept in a more efficient condition, and the ,

State saved enormous expense. . _ ) ‘
" “To march regiments from Peshawur to Sangor, from Sealkote to Jhansie, from Jhausie to Dugshai,

and from Subathoo to Kamptee, must cost lacs of rupees. _

Allotting regiments to provinces, and moving them only within this Province, from hills to plains, and
vice versd, would save health, wealth, and life. ‘

These remarks, it is hardly necessary to add, refer only to times of peace. Military must always .
over-ride all sanitary considerations. o T ' . :
e I1I. Do Convalescent Depits pay? or, in other words, does the Government
receive an equivalent for the expense of their maintenance ? ¢
of some of the most experienced executive and administrative medical officers who
the subject, that the benefits accruing from these establishments are not equal

Vide Horse Guards
- recent Order.

Convalescent Depdts,

It is the opinion
.have given attention to

- -to their expense, . . . :
With this verdict I am very much disposed to concur. Soldiers who once go to a hill depét ,

frequently either have to be invalided from the depét, or return the following year to the hills, or are
invalided from their regiments. I have known men to be sent three years in succession to hill depéts
(a practice which I have latterly taken steps to abate), and at last invalided to England. In truth,
once a man goes as an invalid to a sanatorium, he is too apt to consider himself, and to be regarded
by his comrades, as a confirmed valetudinarian, from whom “a good day’s work for a good day’s pay ”
-_is not henceforward to be expected; and so he eventually drifts to Netley. With the view of
ascertaining what proportion of men who have pasded a season at a hill depét eventually become fit
for duty in the plains, and remain so, I have lately circulated among medical officers a series of queries,
but the replies which these have elicited are not so positive and comprehensive as to warrant reliable
deductions being drawn from them. In fact, the statistics of hill depéts seem to have been kept up in
a very loose and perfunctory manner ; a practice which will not be so henceforward. These inquiries
will be further prosecuted ; and, if I find grounds sufficient to justify the steps, I will take the liberty of
;  submitting to Government the expediency of doing away with these depdts,. and appropriating the
. existing buildings to regiments or wings of regiments. .
. If my suggestion of sending regiments to hill stations every alternate two years were adopted, con-
valescent depéts would no longer be required, and thus, besides the saving in money and life by the
rotation system of hill service, and restriction of regiments to provinces, there would be a further large
saving effected, by sending invalids at once to England, instead of in the first instance to hill depéts, to
which a commandant, station staff officer, sergeant majors, quartermaster sergeants, &ec. &c., are
appointed and paid extra, to say nothing of the medical officers and native hospital establishments, all
of which might then be dispensed with. Ifa soldier required a change to the hills he could have &

 furlough, or be attached for a time to a regiment se‘rvin g there. ‘ 2

»
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. . ) . ) . . - ) d
hints are thrown out in the hope that the subject may attract the notice of Government, an

pe'gxg?: ca.‘l‘l forth some decided action in order to determine the usefulness of these establishments or
otherwise. In weighing the advantages to be anticipated from a residence in the hills, it should never

be forgotten that the balance of medical opinion is against the hills as curative means or agencies. Their
real value consists in kéeeping men well whose constitutions are yet unbroken. .

IV. A reaction, arising out of what it is the fashion to call the « ﬁpancml crisis,” has
The New Standard |,¢ely arisen against these permanent barracks, chiefly owing to their costly character,
Barracks. and their not having fulfilled all the expectations that were formed of them, which
there is some risk of being carried beyond due limits, with the effect of undervaluing structurgs that
are far superior to anything of the kind that has gone before them, and which must be gegax:lqﬁ ashan
inestimab{)e boon conferred on the British soldier doomed to service in the plains of India. at they
are not perfect, that they are hot and in some reepects uncomfortable, that less expensive structurt()es
would equally well have fulfilled the required conditions of a healthy barrack, are truths that cannot be

gainsaid; but to aver, from what took place at Allahabad and Peshawur during the recent cholera

epidemic, that they are no'better, but worse, than the old fashioned structures which they superseded,

in reard to warding off the inroads of cholera, is not a fair statement, but a perversion of the facts; for,
(=

" as regards Allahabad, it is well known that the men of .the 58th Reeiment were cholera-tainted before

i ildi into occupancy, were in
they entered them, and that the surroundings of the buildings, when taken in ; X
any{hin« but a satisfactory' sanitary condmona. The same exculpatory plea might easily be set up.lg
rezard to those at Peshawur, if necessary. In fact, none of these barracks have yet been occupie
=)

. sufficiently long to warrant a fair judgment being formed of them.

hould prefer the upper story, where they can lounge on their beds and smoke their
pi;)l;:? tt;ottt]ge“;'(::zl';u:ion &om, where ]t)gey are confined to a narrow form as a seat, 18 intelligible ent)(;lglt\:
to atl who know the habits of soldiers in India. It was, however, undoubtedly a great mistake to a 0};
one uniform standard for conditionsbof locality and climate so varied and opposite as the cantonments
% i d hills of India exhibit. ' T o
" Itget}?;a;:;;r;)y malarial cantonments of Bengal Proper, two-storied buildings were mdlSpgpS:i_b!ﬂ H l:llllt
in the drier climate and soil of the Punjab and upper provinces, the same amount of ;_a.lsmg & e
occupants from the ground was not necessary, and a one storied edifice elevated on a plinth four or five
feet Eigh, would have answered every purpose and saved a large part of the total outlay.

i i i i i ition; but happily
f their extensive wall surface height, nature of roof, and in some cases their position;

sl(‘)(:rine of ;,hese defects are remediable, The double or Jubbulpore roof must be supplied where wanted;
and can be so, I understand, at small expense. The open verandahs, against which the sun beats, m;l;
be protected by large sunshades or jalousies s and in the Punjab and all dry up-country stations, the

lower story can be safely used as dormitories (the men dining in the verandahs), and thus much of the |

odium attaching to these structures will be done away with. o . : . .
As to their erection, pur et simple at ‘hill stations, nothing can justify so wasteful an expenditure of

blic money ; such extravagance is simply sinful. o . i ) :
) puT llxc;lgecisiyon which the Government will come to on a review of the whole subject will be, I trust,

that no more of these expensive structures shall be built. -

“The kind of barrack that is wanted for the greater part of the plains, save Lower Bengal, is an-inex-.

pensive building of sun-dried bricks, with a sunproof roof, and provided with the other netce;sary
conditions of space, reasonable segregation, and efficient drainage. Such structures, in the event of any

locality becoming frequently unkealthy, could be thrown down and erected elsewhere, the m?.tenalS—

bei sed a second time. - : .
el(g%leudrawback to these standard barracks is that they tie us down to a locality which it may be
found desirable on grounds of health to abandon. - . A .

O%n thes v:lhole, thgn, let us be thankful for these so-called ¢ palatial residences.” They will be a

standing monument of the benevolence of the Government which called them into existence and

- . . B .. . that’
before many years will amply repay, in the improved health of the British soldiery, the sums
h;ew(:ar beenyexyi)ended upon pthem, even should these have been larger than what was absolutely

required: ) _ 1 have, &c.
(Signed)  W. M. MUIR, |
N : , Inspector General of Hgspxtals,
The ‘Secretary to the Government of India, and P.M.O. IBntlSh Troops,
" Military Department, Calcutta. ~

That these two storied barracks have been found unexpectedly hot might have been almost predictek\\

P S AT L A

oy g

Y

)

o

< 1

21

' REMARKS BY. INSPECTOR-GENERAL DR BEATSON, ON REGIMENTAL

1
| QUERY.

1. What should be the
compasition of regiments
gent {o India, to avoid
the losses consequent on
allowing unsuitable men
to go ,‘the\re?

ARRANGEMENTS IN INDIA. -

1. T believe that one cause (and not an inconsiderable one) of the
mortality in regiments in India, particularly in rcgiments newly arrived in ,
the country, has its origin in the immature age at which many of the men
are sent out to India. ‘ B :

2, It is true that, at first sight, statistics do not appear to bear out the
idea that the death rate is greater among this class than among those more
advanced ; in fact mere figures seem to prove quite the contrary, that is, .
the per-centage of deaths will at any time appear to be considerably
increased during each quinquennial period of life. o

3. If figures go to show this result, how can it be established that the
mortality is really greatey; although apparently less, among those who go
to India as boys than it is among those who arrive in the country at.a
more mature age ! I think the fact which is generally believed and
accepted might probably be proved by figures in this way, viz, by care-
fully comparing the statistics according to age among men (up to 35) who .
have been the same length of time in India, for it-is this latter element
that, in my opinion, goes considerably to swell the mortality with each
advancing period in life, : N

4. Then, again, the larger proportion of lads undcr 20 may not have
arrived in India till they were 19, and thus, although their health may

. suffer, they may not aetually succumb during their first year of service,
. but during a subsequent ome, and so increase the death rate from

20 to 25.

5. Of course I am quite well aware that in times gone by many (I do
not think there are many now) entertained the idea that men become
inured to the climate of India, and that the more complete the process
of sn-called acclimatization, the more safe the life of the individual, and |
the more safely could such an individual undergo exposure and hard work
in an Indian climate. All statistics, however, (analyee them as, we will)
prove this to be a mistake, and clearly show that with advancing age, and

. jt may bé presumed, as a rule, with_proportionally longer Indian service,
_ the mortality among_men, sgy from 30 to 40, is twice as great as it is

among men from 20 to 25.

6. Residence in the plains of India involves, and, in nine cases out of
ten, is inseparable from, deterioration from the standard of health in the
European constitution ; and when I have heard, in disproof of this opinion,
an allusion to the hale old European pensioners formerly located at -

 different circles in the plains of India, I could not_help asking myself the

question, *“ How many dead men do each of these living ones represent?”
7. The above consideration is to my mind a complete answer to those

who would urge the expediency of again reverting to a local Europear

force for India; such a change would be a retrogression; in fact, an

impracticable one, inasmuch as the circumsfances of military service

have of late years greatly changed, and are still changing, under the
jmproved and improving conditions of enlistment, all which improved
conditions must be equally applied to every soldier of Her Majesty,
whether he elects to serve Her Majesty in Her Indian possessions or
elsewhere. : . .
8. The first element of localization was the acceptance, on the part
of the recruit, of the condition of long and continuous. service in India;
this element, however, is at once disturbed by the limitation of every

man’s period of enlistment (for the infantry) to ten years, to be, I doubt

. rat, yet further considerably reduced, at all events as regards. foreign

ervice. - S

F 9. It is, therefore, useless to consider whether or not continued residence
in India secures immunity from disease; but' altogether apart from the
theary of acclimatization, every one of Indian, or in fact of any tropical
experience will, I think, allow that for the first year or two of service in
the tropics every man requires to be more careful of his mode of life,
inasmuch as he is undoubtedly more suseptible during the above period
to attacks of acute disease; on which account, it is highly desirable that
his constitution should be fined dowpn from the robust plethora of English
health in a climate which would “produce this change, without at the same
time causing deterioration of cogstitution. ) . )

10, This object could, 1 cogceive, be easily attained if it were uaders
gt'oogl that in all ordinary eircumstances, that is in all quiet times, every

C3



", QUERY.

2. What arrangements
could be made to ensure
the arrival of troops in
India at the proper sea-

‘son?

Qr:mn.

3. Also the departure
of invalids from India, 80
as to ensure their arrival
at the proper season in

‘England ?  and their se-

Jection in the most favour-
able time in India? The

resent system is faulty’

on both heads. .

'

" Committees to examine and report on men
for fixing on that month --ere good and yalid oncs. |
, military '
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newly-arrived regiment should occupy for the first two years of its Indian
service a hill station. :
11, If this can be sccomplished, and & rule enforced that mo lads

ghould leave England for India until they have completed at least their
20th year, I would feel hopeful that the mortality in newly-arrived
regiments would be greatly diminished. -

1. This second question is not very easily answered. If the question
simply were, what is the proper season for troops, fresh from England,
to arrive in India, an’ answer could easily enough be given; butto say
what arrangements can be made to ensure the arrival of troops at proper
- geasons is a much longer question; in fact, all that can be said is, that it
_ is entirely a question of the number of regiments and; of details which
have in any year to be sent to India, and the amount of the means of
transport at command. - T .
It may be safely said that it is most desirable on sanitary grounds that
all the arrivals should take place before the 1st of January in each year;
and to this it may unhesitatingly be replied, that with existing {neans
of transport, and with the present number of men to
their being all in India before 1st January is simply an impossibility ; for
_ while it is desirable that all should arrive before the beginning of the
year, it is equally desirable that none should go down the Red Sea before
the middle of October. : )

-9, Those conditions could of course be met by sending one h df} of the
troops under order for India via the Cape, leaving England the beginning
of September; but independent of other considerations, this would of
necessity largely increase the expense of the relicf. ~ L

1. My opinion is, that men who are to come home vid Egyp should
not as a rule arrive in England before April; in
ot leave India before the middle of March, or anyhow not before the
beginning of that month; “and further, that the Invaliding Comuoxttees in
Tndia should not sit_before the end of Dec:mber or early in January.
It is an extremely difficult matter to get old-established rules and routine
.altered in India. These Invaliding Committees } ave sat for, I dare say,
nearly half a century in October, and their as ~1bling at tba;.}l time is
looked upon as one of the institutions of ti~  mtry; but tae India
of the present day is not the Tndia of fift; y - x8 ago, in fact if not the
Tndia of ten years ago, a fact which wilhagly or unwillinglyj must 1
accepted, and must always be kept in mind. '

9. When October was the month fixed upon for the assembling of tr

brought forward f¢r change

of climate, the reasons
In the first place, after the men had been passed, all their paper,
or medical, had to-be prepared or completed (this of cours

" done still), and it might
documents would occupy at least three, or perhaps four wegks. Aft
the completion of their papers, the men had to be despatched }y ordinar;
youte marches, or by boats to the Presidency, where it was flesirable to
have them available for embarkation in all January, o that they might
arrive in England about the end of April or the beginning of Jay.

3. How changed is all this now?
change be when the Grand Trunk Railway system, now rapid advanci
towards completion, is finished? No man will then be many fays distar-
from port of embarkation, and the time whic.» it will take to fet him the e
can be calculated exactly. There can therefore be no obfction if the
invalid and weakly men are not, as a rule, to be embarkdl till the te-

* gioning of March to not bringing them before Invaliding Committees till
January. One thing is quite certain, and of this I am efery day more
convinced by my experience in invaliding men at Netley, tpat many men
are sent home needlessly from India; not from any carlessjess or neglect
on the partof the Invaliding Comnmittees, but simply. from| the fact that

hasto t’

many men, worn down by the heat during the summer mon hs, look so ill

.at the end of the hot season as to justify the belief tipt they really
require a change. After three months of the cold season injthe Punjab or
N.WV. Provinces, the same men would scarcely be recognis{d as the same
individuals, but they have been passed, and therefore must gq home. - '

4. The advisability of deferring the assembling of Inv

.till January was brought forward by Surgeon Furlong 6th Dragoon
Guards, through Ilis Excellency Sir Robert Napier (now [Lord Napi:r of
Magdala), then Commanding-in-Chief at Bombay, in the sgmmer of 1867,
and when referred to me, I recommended the suggestpn of Surgeon

-l

be sent out anx?ually, .

other words| should

fairly be presumed that the preparatign of these

And how much greaer will t. .

id Committees .

.. Xisable ejecially to con-
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“while I was head of the Medical Department of : g
_'India, being, I may at once saj, diametrically the opposite of the views

" made evident at Netley, and that is,

L cenduce to the saving of health and life, as
119 9f ¢ Iniency of the corps,
94 4 first two years of its service in the hills,

dewn, some gpecial |
rac{ sal vlan to be car-

-Nynee Tal, Kussowlie,
. Bhagsoo, have been for many years occupied by

*directly contrary opinions and views are entertained,
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Furlong as well worthy of attentic;n.‘ 1 left India soon after, so I am not

aware if any further consideration has been given to the subject. X
5. Another painful fact has (during the past spring especially) been

account of tropical disease, especially dysentery, have had their symptons
greatly,aggravated by the sudden change of temperature on_this side of
Egypt, and have’ guffered all the more on account of an insufficiency
of warm, especially under-flannel, clothing, which all men who are at all
weakly, in fact all invalids, should have issued out to them on embarking
at Aloxandria; this flannel under-clothing should invariably include
drawers as well as a flannel Banian with sleeves. )

5. It is almost metdless to say that patients labouring under con-
sumptive disease, or tendency thereto, have also suffered severely from
the  sudden changes of temperature; indeed the results were so serious
among the invalids by a late ship (the « Crocodile™), and the deaths from
preumonia on board ship, at Netley,and in hoepital at Portsmouth were so
humerous, that the subject, was brought to the notice of the Director-
General, Army Medical Department. ) :

6. A man must be strong and sound to bear such sudden change and
diminution of temperature as he must be subjected to, in leaving the mild
weather of a tropical winter at Bombay, to be in little less than a fortnight
in the cold winter of more northern latitudes; indeed, considering that
there is now a hospital. establishment at Suez, my opinion is that the
Invaliding Committees should distinctly report whether the invalid should
proceed direct to England, or remain at Suez till the severe cold of spring’
18 OVEr. ‘ ‘ -

7. Tt might be, however, advisable not to restrict the authorities in India
from sending home early, by almost the first ships of the season, any men
(especially if at a convenient distance from the port of embarkation) whom
it might be gonsidered would be likely to derive benefit from an early
removal from India. ‘ '

" 1.’ T have already in some of the foregoing remarks, as well as on many
Previous occasions, in my official communications,” while head of the,
Medical Department of H.M. British troops. in India, answered this
duestion ; inasmuch as I have given my opinion that it will greatly
well as to the subsequent
if every regiment on arrival in India could spend

goveral more hill stations would be required, over and above those which
now exist or are in course of formation. o

9. At present the hill stations, not including the small depdt station at
Dhuramsalla (Bhagsoo), at which accommodation could be provided for
entire regiments, are as follows :—

.

1. Darjeeling.
2. Nynee Tal.

for occupation).
4, Kussowlie.
5. Dugshai.
6. Sabathoo. .
7. Dalhousie (Baloon).
8. Murree. )
9. Raneeket (not yet ready).

3. The latter is intended for a regiment, while at Chuckratu th‘ere will
be accommodation for a regiment, and for a convalescent depdt. Dugshai
and Sabathoo are also stations for regiments, and of late years there has
been a wing of a regiment at Darjecling; so that there will be four
stations for regiments, and one, at which for some years past a wing has
been accommodated. The remaining hill stations now in occupation, Viz,
Landour, Dalhousie, Murree, and the small one at
details of convalescents;
jn other words, have been convalescent depdts, although they might, al‘l
except Bhagsoo, be made suitable for occupation by entire regiments

4. The question then arises, and may now be considered, in what way

can hill stations be most beneficially utilized? a subject on Wwhich
_ easily be

the opinions cfficially expressed, and_the

recommendations founded on such opimions, which have been gubmitted

to the authorities in India; my own opinion, and my rec.o.mmendatior.xs
H.M. British forces 1n

discovered by reference to

C4

’

that many of the men invalided on

»

To carry this out, however, '

3. Landour (to be vacate;a as 800m a3 Chuckratu, near Pokri, is fit .
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entertained and of the recommendation it \ ‘
Ingial\l}y gl.e late Sanitary Commission forsl;e:]nl;:ll.t ted to ‘GOVel‘nmgnt of
: My disagreement in the views of that Commission aros
feeling of Jealousy or of hostility, but solely from my’ belie? gx?\l:l tﬁ:
views entertained by the President and by a mnjority (not by all) of the
members were altogether wrong ; and further that these views were not
supported by facts, nor by the reasond assigned for having arrived at the
conclusions which (in what was in some respects an able, or at all events a
vzell-wntten, report) the Commission in the end of 1864 recommended the -
Government of India to accept as the basis for future arrangement in
the matter of locating British soldiers in the hills,
6. A ‘copy of that teport is doubtless available to the War Office
Sanitary Commission, the members of which can after perusal - satisf:
themselves wheth.er or not I am in any way misrepresenting the opinionjs’
and recommendations of the Commission &s embodied in their report. Of
that report I .have not myself a copy, so that I am speaking from m
recollection of it, when (just five years ago) it was submitted to me foi

tively deduced from the above acknowledged fact’ i i

” deduced ve ac g ; my conclusion b
tbat. if hill climates are chiefly beneficial (as the’y ceyrtainly a.i'e;‘ inil;i
v}:nlmg disease, then men who are well, or at all events who are not. ill,
should be regularly sent to the mountains, to keep them up to the standard

ever be sent to the hills, but that a sort of composite battalion
v;:eakly and sickly men, excluding, of course, all I::a.ses of mar(l);edo fotgag;:
d;seasez should be for_med for location in the hjlls 3 that is, that as lono as p
ahmal.l is able to do his duty, although his health may be deteriorating all
_the time, ym‘fl, in Jact, the one Year more makes him too succum} he ?s to
be kept grinding in the heat of the plains; while the weakly the sick]
and, let me add, the malingering and the lazy, are to have th’e €enjo megt
of g. gsoo% ch;nate and an easy life in the hills, S
., D0 1ar Irom my accepting the recommendation of itary Com-
mlllssxon, that all the' men sent to the hills should be selezlt]:dsggc:rgfc;?n '
whose health was giving or had given way, I would advocate qtite a con-
trary arrangement, and would send periodically, and in their i rn, entire
- Teguments to hill stations, excluding merely the men who may bq’l suffering
om unmistakeable organic disease. all of whom had much’ beiter be at
?ice mnvalided to Englaud, as without such g change . they 'are never
i ;ly to btehreall_y_' efficient soldiers in a tropical climate, . / '
Tl g YIS gIving men, before they break down reg )
hills their health individually and as ae!{-egimental bo’dy ;;?li)etr}l ’;:sox:feithe
greatly preserved, so as to enable them to get through their Indi:x’

tour of service with far less loss and inefficiency than at })reseut take

10. What the tour of hill and plain sery
; and plam eervice should be
}z.eézlt{z of regiments as a body is concerned, is a gubject fc;rg:n:?:flr?c;gf
:;V eration. My own opinivn has always been that it should be at Zeqqs
0 years in the hills for every four in the plains ; this proportion of hill

service I consider to be absolutel if i i ‘
el by fonsid €1y necessary, if it can be ncreased so

the_qu?stion of hill service for the British force in

to indicate what number of men can be s o India, or to attempt

ted with due regard to

military and political continsencies b h
: ¢ ~Cncles, but one broad fact keem !
ltlimt ;lnless the present strength of British troops in India ig to bse g?et;l:l’ R
o :;: { 38 & peace establishment, it must be allowed that we have g suffi Coafls.
ent lforce to secure all the really important strategic positions, to hold \\ }4 ,l

ion, and at the same
perations, if neceasa

d, if not one half, of trl{e’
; and if it be 80,

times, available for location in the hills, at 8pots of: suﬂicigtbe(;,e:;txi)::ci?:
',

at the same time contiguous to the plains?
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12, To carry 6ut this system of relief, by ‘which ‘at least one third of

" the force could be accommodated in the hills, and by which each regiment

would spend two years in the hills after every four in the plains, it would
be necessary to. have one hill station to every three regiments on the
establishment. This ‘would probably involve about three.more stations
than now exist or are being formed in Bengal, provided the invalid depbt
system is abandoned and all the stations at which convalescent depdits

mnow are be given over for regiments, and the accommodation at each

completed up to the required extent.”
13. At the several hill stations, if -all are given over for regiments,

- there niight be provided depét accommodation for about 150 invalids at

each, as from regiments in the plains there would probably be a limited
number of men who would each year require temporary change to the:
hills. If, however, each regiment has its regular tour, as a regiment, of
two years in the bills for every four in the plains, the number of men
requiring change to the hills during their ‘regimental tour of service in -
the plains should be much less than from regiments which often have,
as at present, almost continuons service at hot and trying statione. -
14. All'the present convalescent depdt stations in the Punjab, except
Bhagsoo, are quite well suited for the accormmodation of entire regiments, .
provided the existing barrack accommodation were added to; although,
a3 regards Kussowlie, and Dugshai also, the water supply, if not scanty,
is very inconveniently situated, far down the hill. I have, however,
always thought that a tank could be very easily formed, and a large
body of water retained at the former station if the deep gorge (through
.which all the water drainage is effected) were dammed across by an -

- artificial bund.

I have heard it eaid, that considerable difficulty in retaining water in
the gorge, even if a dam were built, would arise from the porous nature
of the soil, but if puddled with clay, that difficulty would be obviated to
a considerable extent, and the water thus collected, although not fit for
drinking and cooking purposes; would be quite suitable for those of
bathing and ablution, purposes for which the greater portion of the water
consumption is needed ; a facility of supply for these purposes is therefore
a matter of great moment. :

15. The question is often put, would it not be desirable to have a
certain-number of stations which would possess what may be called an
intermediate temperature, and with a more moderate rainfall than we
have, at an elevation of 7,000 feet, on the front or southern ranges of =
the Himalayas? The answer to this is, Yes, it would be very desirable to
have such stations, but where are we to find them in Northern India?
I can only say that I have been a good deal over the front ranges of the
Himalayas, and I have found no such localities, if we except Sabathoc,
which is almost an exceptional feature in this part of the hills, forming
8 it were a flat tableland or hollow of limited extent, between the
front or Kussowlie range and the second or Simla range of hills,

16. With regard to Sabathoo a good deal of difference of opinion
exists; by many the locality is thought to have all the disadvantages
of the plains with few of the advantages of the higher stations, especially
as regards coolness. I do not agree in this opinion, for anyone who
has come up direct from Umballa to Sabathoo must at once have felt
the vast difference in temperature and in feelings experienced at the two
places, the nights at Sabathoo being always comparatively cool, as may
be expected at an elevation of 4,200 feet ; indeed, if Sabathoo were less
surrounded by hills and more of a platean than a basin, its climate would
be very enjoyable, and if more stations at the same elevation and with -
equally convenient access to the plains could be found, they would prove

"in many cases more beneficial to weakly regiments than localities 3,000
feet higher. . Sabathoo itself has not hitherto (that is in years gone by)
‘had fair play, for when I first knew Sabathoo, even as late as 1863,
most of the barracks were exceedingly bad; new ones and good ones have
since sprung up, and I doubt not the place will prove a healthy locality. .
- 17. Of course it may be said that in the interior of the Himalayas, in
the Chini district for instance, all the evils of heavy rainfall may be
avoided, and a climate delightful, while the front ranges of the Himalayas
are drenched in rain and enveloped in fogs, may be enjoyed; all this is
quite true, but it is equally true that locating troops far in in the interior
of the Himalayas is a simple impracticability ; in fact, if suddenly wanted,
. 1t would be far easier to get a regiment from England than from Chini ;
practically therefore we must consider our hill locations for British soldiers
as entirely confined to the first or second range of hills, that is, not further
in than Simla; and my belief is that within that area there are ample
sites to be found for any number of men that can be spared from the plains.
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Al access into the far interior, that is beyend the Simla range,' may be
<aid to be cut off, and all communication to be next to impracticable during
the six winter montha. . - ‘ ‘ '
18. Again, apart from the mountain ranges, there are few healtby ela-
vated plateaus in Bengal or’in Northern India; nothing corresponding,’
for instance, to the Mysore platean or tableland in Madras, on which, at
an elevation of about 3,000 feet, we have one of the most delightful
climates in all India; a truly intermediate climate, never too cold, and
seldom uncomfortably bot. A glance at a map of India will, however, ex-
lain why this should be, and how very exceptional is the position of the
Mysore district, situated on a comparatively narrow part of the.peninsula
of Hindostan, and within the influence of “both monsoons, having alwaye,
in fact, the advactage of a sea breeze. The only otber locality which 1
know, having some of the advantages, but only some, of Mysore, is the
elevated tableland of Seonee in. Central India, nearly midway between
Nagpore and Jubbulpore. L T

19, It may no doubt be possible to find some few localities, such, for
instance, as Looboghat, or Bukloh below Dalhousie, on the southern aspect
of the Himalayas, fit for occupation by British' troops, at an elevation

.considerably below 7,000 feet; but another glance at the map of Indis,
on which are shown the elevations of the geveral mountain ranges, will
indicate how abruptly, as a rule, the mountains in Northern Indiq rise
on their southern aspect from the plains, with little or no intermediate
nising ground between. P N

20. Further, I may add, that where hills of lesser height intervene, as,
for instance, the Sevalik range which encircles the southern side of the
Deyhra Dhoon, such hills are not healthy, nor suited for occupation by -

. British troops ; indeed many of the lower spurs even on the northern gide,
below Mussouri and Landour, at elevations of from 4,000 to 5,000 feet

. are not considered to be beyond the influence of malaria rising from the’
plain of the Dhoon below. - o

21. We may therefore, in considering the question of having troops in
the plains, or of locating them at higher elevations, practically confine
ourselves to the consideration of hill stations properly so called ; that is,

- Jocalities at elevations of from 6,000 to 7,000 feet above the eea; an
clevation at which, even if overhanging the plains, as may be said to be
the case with Kussowlie, there js little risk of any injurious influence from
malaria from the plains below, although not complete immunity from winds
more or less hot. ] o :

29. Unless therefore we can ascend to this elevation, or find localities
of similar topographical character with Sabathoo or Loohoghat, we had
better look for healthy localities in the plains than risk the location of
men at so-called intermediate stations that is, at clevations intermediate
between that of the plains and of 7,000 feet. }

[On the question of barrack construction, to which several paragraphs '
those of other authorities,

are devoted, Dr. Beatson’s views differ from
but ss this point is not before the Commission, it is uunecessary to enter
on it. : T i i - '
42.] Another important matter for the consideration of| the War Office
Commission, as closely connected With that of barrack accommodation, will
be the recommendations they may see fit to make as to what sbould be the
constitution of the force located on the hills. If the ﬁresent system of
invalid depbts, a system liable to great abuse, and of which we cannot say
* the results are or have beéen very satisfactory, be aholished, or at least
greatly modified, a large amount of excellent barrack agcommodation will
at once be available in the hills, which, with moderata additions, would

accommodate an cntire regiment at each station now occupied by a depdt. .

The required addition to the accommodation at each station would be

comparatively inexpensive, a3 it would consist merely of one or two

barrack bungalows, there being already at most of the depdt stations -

+_ample hospital accommodation, sufficient married accommodation, and all
the requirements of skittle alley, reading, recreation rooms, &e. o
43. It would materially assist the drawing of eatisfactory conclusions as
to the real benefits that have been derived from the present system of hill
depits if the results of residence there on sickly and weakly men can be
traced; and there should be nodifficulty in doing this, nor,from the information
thus obtained, of ascertaining how many men were ‘permanently benefited
by a residence at a hill depdt during one hot season, and further, how
many men after one, two, or three seasons’ residence in the hills, had after
- all to be sent to England. I myself believe that the information thus
obtained would show that the present system has not been & success i at
all events there is little doubt on one point, that no small proportion of the
invalids who arrive at Netley come from a hill depét. '

- - %

.

\

V.—HiLL Statioss.
Should  not arrange-
- ments be made for send-
ing sickly men at once
to the hills during the
hot and rainy season ?

Royal Victoria ilospi;al, Netley,

25th April 1870,

.27

_44. T will now observe, before concluding these remarks, that when
1 have spoken of locating regiments in the hills of Northern India
I‘am not at all an advocate for keeping the men, who will thus be
in a cool and healthy climate, in idleness; on the contrary, I believe
that the very best results of a hill climate will be obtained by utilizing
as has of late been done to a great and yearly increasing extent,
the labour of the men in the making of roads, and in the building of
_their own barracks or huts; a consideration which at once raisgs the
question, is it useful or expedient to tie men down to one particular spot
by the erection of regular barrack buildings, or might it not be better to
let them shift ground and rebuild fresh huts in the vicinity of any sphere
of work which may be found for them? If this system were followed,

regiments could return to the plains in the winter for_military exercises.
45. Nothing can be more satisfactory or encouragiug <han the health
statistics of the various working parties who have been employed in road
. making along the line of approach to new stations, as for instance, on
the Ablfotabad road near Murree, and .on the new line of road which is
now being ma(d_e from Donaira to Dalhousie. - In every way the men
have bene.ﬁted, and so has the State; the work has been well done, and
at a saving of expense; the health and physique of the men have
1mproved., while their conduct has been excellent. It is in fact most
encouraging to study the health statistics of these parties; to witness in

. the. returns an almost entire exemption from those diseases which in the
o plains cause such loss of health and life, and to see a recorded death rate

of little more than at the rate of four per thousand per annum.

N 46: As to tl'le men, by being so employed, suffering as soldiers, that is,
as drilled machines, I think sucha consideration is not worthy of a thought.
A man, it is presumed, will be a drilled soldier before he is employed on
road making or other military works; and as he will be so employed
only during the summer months, there will be the winter ones to devote
to more purely military duties; in fact we have a proof in the state

_ of the Royal Engineers that a man may bé an excellent workman, and be

very constantly engaged at his trade, and be at the same time an intel-
ligent, smart, and efficient soldier. ° : '

47. In the hot weather of 1863, the 101st regiment, which had suffered
severely in health at Mooltan, was stationed at Rawul Pindee, with a
large number of men at work on the new Abbotabad road near Murree,
when suddenly, and from such excellent training, they were summoned
for active service in the Umbeyla pass; there the men had to undergo
great exposure, privation, and fatigue, but to all these they were fuﬁy
_equal, in fact the corps during this difficult and severe service not only

sustained, but even added to the laurels of the justly renowned 1st Bengal
Fusiliers. : ’ ’ '

_ This is the last query to be answered, and it is one which must be
replied to with caution; indeed I greatly doubt the expediency or the
propriety of attempting to lay down anything approaching to fixed rules
on the subject. I would much rather leave the decision entirely to the
authorities on the spot, for eztreme caution must be exercised in the
matter of moving sickly men even by railway in the hot weather in India;
and when a man Jsupposed to require change is at a station any way
distant from the foot of the hills, such a move, if he did not die in -
transit, would probably remove all hope of his recovery. ‘

: From some other stations, Umballa, Roorkee, or Rawul Pindee for
instance, or from the valley of Peshawur to Cherat, it might be possible,
by a well-arranged system of transport, to give men even seriously ill .
the chance of benefiting by a move to the cooler climate of - the hills; but
in the wet weather, when, as a rule, men are suffering from acute disease
of the liver or bowels, a sudden change to the cold and damp of a hill

. climate would be almost certain death. It is therefore out of ‘the question

for “anyone not on the spot, and weighing well all the circumstances of
each individual case, such as the state of the patient, the length of the

journey, and consequent exposure involved in getting the sick men to

Pbe.h.ills, to say whether or not removal in the hot weather would in any
individual case be justifiable or not; as a general practice it would certainly
neither be desirable nor safe. o,

. G. S. Bm’réox, M.D,,
Inspector-General of Hospitals, Principal Medieal Officer.
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