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Proceedings of the Madras Government, Public Works Depariment,
U 1Tth May 1864, ,

No. 399. Read the following letters :—

From Colonel R. STRACHEY, R. E,, Secretary to the Government of India, Public Works
Department, to the Secretary to the Government of Madras, in the Rublic Works
Department, dated Fort William, 1st April 1864, No. 65M/1,570. :

Sz, A »
. Iam directed to forwa:d the accompanying Memoranda by Lieutenant-Colonel Crommwelin,
R. E., specially employed to consider matteis relating to barrack construction, upon some of

the principles which should be attended to in designing barracks for married and unmarried -

European Soldiers in India, and to request that the Government of India may be favoured at the
earliest possible date with any remarks His Excellency the Governor in Council.may have to
offer on this important subject, the Goverpment of India being anxious to come to & final conclue
gion on the matter as soon a8 possible.

—

No. 400. From Colonel R. STRACHEY, R E,, Secretary to the CGoverument of India,
Public Works Department, to the Secretary to the Government of Madras, in the
Public Works Department, dated Fort William, 15th April 1864, Na. 104)M/1,780 :—

Sir, 4
In continuation of this Office No. 65M/1,570, dated st instant, forwarding Memoranda by
Lieutenant-Colonel Crommelin, R. E., on some of the principles which should be attended to in
designing barracks for European soldiers in India, [ am directed to forward copies of two Minutes
on the subject which have been recorded by Major-General the Honorable Sir R Napier.

No, 401. ) ORDER THEREON, I7th May 1864, No. 1,437,
Ordered that the following letter be despatched to the Government of India:—
(Here enter, No. 1,438, dated 17th May 1864.)
(True Extract.)

(Signed) CHARLES A. ORR, Colonel, R. E.,
Secretary to Government

Exd S. T. Augustin,
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Poorio Worrs DepsrTMENT,

Lublie,
Fort Sainr GEORGE,
. 17th May 1864.
No. 1,438, ‘ ’
No. 402.
From
Coroner C. A. ORR, R, E.,
Secretary to the Government of Fort Saint George, P.W.D,
To . 7
The Secretary to the Government of India, Department Public Works.
Sir,

In reply to your letter® of the Ist ultimo, Iam directed to submit to the Government of

. India the accompanying papers, containing the remarks
* No. 65M-1,670, . offered by Ilis Excellency the Governor in Council upon the
Memoranda drawn up by Licutenant-Colonel Crommelin, . r.,

on the principles to be attended to in designing Barracks for married and unmarried Joidiers in

India,

I have the honor to be,
Sir,
" Your most obedient servant,
. (Signed) CIIARLES A, ORR, Colonel, R. E.,
Secretary to Government,

Exd. S, T. Avgastin, *
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! Remarks upon L1evTeNanT-CoLonEr CROMMELIN'S Memorandum upon Barracks for Married
European Soldiers in India.

~

. 1. The remarks passed upon Colonel Crommelin’s previous Memorandum apply also in
\ part to this. The Governor in Council considers that it would be better to withdraw the Standard
. F Plan. ' ~
r 2. Hundreds of circumstances may occur which may make it unadvisable to adopt the
, particular arrangement schemed out. Subject, however, to this, His Excellency does not see
any thing to object o in the general scheme embodied in the recapitulation.
(Signed) CHARLES A. ORR, Colonel, R, E.,
é : Secretary to Government.
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Remarks upon LieuTeNANT-CoLovEL CroumeLIN'S Memorandum upon Barracks for Unmarried.
European Soldiers in India.

Taking, in their order, the points enumerated in the recapitulation at the close of Colonel
Crommelin’s paper, — with regard to No. 1, the Governor in Council approves of it, with the
exception of the paragraph about Standard Plans. Ilis Excellency agrees with Colonel Crom-
melin that the local Officers should be allowed a large discretion in the preparation of Plans for
Barracks, and he is therefore disposed to question the policy of having Standard Plans at all:
The only effect of these Plans will be to cripple the inventive faculties of the active and intelli-
gent Officer, and to afford an excuse to the careless and indifferent for negligence and inattention
in adapting the buildings to the ground. It mustnot be forgotten that sites for Barracks are
not flat planes like a sheet of drawing paper, but ground of every variety of form ; thit while
in gome places a level expanse may cnable the Officer to carry out the proposed scheme of half
Company Barracks, the ground elsewhere may be undulating to an extent which would compel
an Officer, who strictly adheres to a Standard Plan, to perch one block of buildings ona hill, and
the next down in a valley. Again, it must be remembered that the Barracks ave intended for
the accommodation of the Soldier in a variety of climates; that which would suit the climate
of the plains of this Presidency would be unfit for the Mysore Plateau, and still less suitable for
the Neilgherries, where the Wellington Barracks are situated.

2. Withoat, howsver, éping_into details, His Excellency in Council is of opinion that it
would not be advisable to tie the hands of Officers by insisting upon conformity with a Standard
Plan, except under special circumstances; but that a set of general rules should be laid down, to,
which an Officer in preparing a Plan of a Barrack should be bound to conform, or to explain
the reasons which have induced him to deviate from them, '

3. No.2 The Governor in Council does not object to this, although for the sake of disci-
pline a3 well as of economy, His Excellency prefers the Company Barrack to that, for half a
Company,

4, No.3. Should be adopted.

3, No.4. IHis Excellency 'would omit, as he considers that there are many advantages which
attach to the two-storied Barfack_ besides that of ecomomy. His Excellency is not disposed to
admit the dificulty of ventilating thoroughly the lower rooms of a two-storied Birrack ;
neither does ho see any reason why the upper story of a Barrack of this kind should be 21 feet
high to the wall plates, with the whole space within the roof to assist the ventilation, while the
lower rooms are to have a minimum height of 16 feet.

6. No.5. Should be adopted, with the exception of the rules for height, and with a
provision as to alterations in size when the Barrack is situated in a climate like that of the

. Neilgherries, where fires are necessary. ,

L e e

7. No.6. Should be adopted.
8. No.7. Should be omitted.

(Signed) CHARLES A. ORR, Colonel, R. E.,
. Secretary to Government.
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CoroxeL R. STRACHEY, R. E,
4 }' SECY. TO THE GOVT. OF INDIA,
" To o S ‘ :
THE SECY. TO THE GOVT. OF MADRAS, ™~ "= T
( .~ IN THE PUBLIC WORKS DEPARTMENT. 5 '
‘. - * /‘
it -“ o ¢ . T s ' ﬁ
. .y N A
g . N 7”
, SRR ¢ ¢ PusLic Works DEpaRTMENZ,
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N Military Works. e 2 ‘ a'! :
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é P SIR, O ‘3“‘
. . ¥ - - ‘ Lore
S I am directed to forward the‘accompanying Memoranda by
/yLieutenant Colonel Crommelin, R. E., specially employed to consider mat-
~y7 ters relating to barrack construction, upon.some of the principles which-
* should be attended to in designing barracks for married and unmarried
, .. . Lburopean soldiers in India, and to request that the Government of India may
? be favoured at the earliest possible date with any remarks IIis Excellency the
Governor in Council may have to offer on this important subject, the
Government of India being anxious to come to a final conclusion on the
matter as soon as possible. : -
t N I have the honour to be,
- SiR, , .
. . cq Your most obedient Ser.vaﬂt, :
g N *
W“”‘j Colonel, R E,,
(¢ » Secy. to the Goot. of India.
ceompany. . )
mnelin§two Memoranda ¢ . ..
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UEMORANDUM upon some of the >principles hich should e attc:nded

to in designing Barracks Jor unmarried Europein Soldiers in India, by
Lievt. CoL. W. A, CroyMMELIN, Royal Enginess. T

PRELIMINARY REMARKS

- In the letter which conveyed the instructions furniheéd for my guidance
when I entered upon the duties for which I had been speially attached to the
Public Works Secretariat, the first step that I was diected to take was, “to
“revise the scale of general accommodatiqn allowed, unler the regulations of
“ Government, for the several arms of the service for allpurposes.” This has
been done and complete }ists”of .buildings which haveseen ‘authorized from
time to time to meet thq requirements of a regiment of cavalry, a’regiment
of infantry, the head quarters of a-brigade of artllery, a light field
battery of artillery, and a garrison battery of "artillery, lave been Prepared
by me, and forwarded to the Secretary to Government in tle Military Depart-

+ ment for scrutiny. The opportunity was taken, ‘when forwwding these lists,

-

of referring, for orders, various general questions relating tosuch modifications
of the existing scale as must now be made, in order to meet not only present

+ views regarding the nature of barrack accommodation thit should be pro-

vided, but also the changes which have lately been made iy the constitution
of the several arms of the service. : :

2. Asregards my general instructions,—I have assist26 in carrying on- -

the routine duties of the Military Branch of the Secretarys Office; I have
also visited therbaf-racks at the hill stations of Dggshai Kussowlie, and
Subathoo, and, as the result of my examination of them, have ncommended the
general style of building which should be adopted for the ney barracks that
are to be constructed at the last'mentioned station, and at th proposed new
convalescent depdt at Nynee Tal. I have, further, made nunerous special
references both to the Military Department, and to the Quarter aster General
of the Army, in regard to particular augiliary buildings, suey ag canteens,
store-rooms, staff sergeants’"quarters, gtn-sheds, &e., &c., &, in view to
obtaining data for the improvement of existing standard plans, and for the
preparation of designs of buildings of which no standard Plans ave yet been
issued by the Government of India. ‘

‘3. It must be remembered that our future operations in rerard to con-
struction of barrack buildings will relate to two different classes of works
viz., 1st, to such as may be required for the completion of sets of Ineg Whic};
have- already been commenced, and are in various stages of. rogress at
different cantonments throughout India; and 2ndly, to such as may bebdecided

upon for stations where entirely new sets of lines have to be constweted, as

at Allahabad, Futtehghur, and Jullundur; and the decisions upon the various
questions which have been re¢ferred, will apply sometimes to one class enly, and

sometimes to the other, but generally to both. N, replies whatever have as

yet been received to anf_&;f the above references.
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. d:] I now pu}'pose, 1 this memorandum, to report upon some of the
€ading pointg which shulg be attended to in the designs of “barracks” to
e hereafter constructed or the accommodation of “unmarried” soldiers, and

‘(I}Po‘n “-hich. it is necesary thyt I should be favoured with the views of

re?v;ilcin;ne:ilt’ }.)efore I 1 Proceed to make any specific recommcndat.ions in

bezn r(c)) etaileq plans. These points constitute the second subject which has

b 11; . fosed. for conideration i, my letter of instructions. It would hm:e

- o SAtsfactdy to mo 14 yave deferred my report upon them until

€r receipt of replie to suc), of the above-mentioned references as relate

P.al_'tlcularly to them, ng, indeed, yntj] after the conclusion of my approaching

Visits to Some of our ﬁ'incipal Cantonments, where I shall have an opportunity

of collectmg further ilfo.rmation; but several pressing calls have already been

made by L.(z.cal Govenmentg for instructions regarding new works which have

been Provisionally snctioned in 41,0 current year’s budgets, and further calls

may be expected ; itseems, therefors desirable that some general conclusions

hould be arriveq 5, 54 soou ag po;sible, upon the all-important subject to

thl_Ch I ¥1ave.now (TIWD, attentiop. When once these main points have been
ecided, it wij] pe “mparatively an easy matter to settle details.

> It will conveni i ints i estion in the
following o der oo tnient to consider the points in qu ic

1.—Geneal remarks on standard plans.

2.~Lim <o b put to the magnitude of barrack buildings.
3.—Prowy size for barrack rooms.

4 —TNehtive mexj

+ loor only,

5.~Thg

6 fPace which should be allowed per man in barrack rooms.
.“Prc .

Per unit of barrack room construction.
7--Sp01mens of barracks suitable for different localitics.

I.~OBERVATIONS REGARDING STANDARD PLANS.

6. IMitheto the
two or three standard
Plains of Uper India;
which shoul¢ pe followe

Government of India have only issued, for guidance,
plans of barracks, and these only suitable for the
but although there are certain general principles
. owed in arranging the details of all barrack buildings
?lftngz: 0?;(‘:::‘:1{“1&)11 by the ‘mon, T think it will gencrally be conceded
every l‘equi'ement-a;eiril 1{1{1118 of barrack car_lnot.be arranged so as to mect
special Arringements gy pa.rts of our Indian ‘possessions. Top instance,
Bengal Prcpe:' the Nogty, ;;‘11111‘0(1 to suit each of the different climates of

s P -Western j?rovinces, and the ITill Stations. Barracks
invariably restricted, and where

i

ts.of. double-storied barracks, and barracks on one_

' e

VO et o

FOPUIN .

IR P

"
g

N AP,

(3)

will tend to ‘determine the size and arrangements of barracks, but those alrcady
mentioned are the principal ones; and it is not necessary to quote more in ordex:
to show that there must be a considerable variety in our plans of barracks.

7. Specimens of barracks suitable for different localﬁties will be propos.ed
in a subsequent part of this report; if these, t?gether Wlth. the gene.ral prin-
ciples which must be followed in all barrack designs, be published for mformz.l-
tion and guidance, I think it may be left to local officers to prepare and submit

- special plans for all barracks that they may be required to construct. Such

an arrangement would, I am sure, meet the W%shes of all ‘].E‘xecut.ive. Eng.ine‘ers,
who, naturally, would not take much interest in constructing bul‘ldl.ngs in the
designing of which they had been in no way concerned. The duties of mere
barrack building will never be popular, and, therefore, every proper encourage-
ment should be held out to make them as palatable as possible.

IL—LIMIT TO BE. PUT TO THE MAGNITUDE OF BARRACK
BUILDINGS. :

8. The Commissioners appointed to gnquire into the sanitary state of
the Army in India have recommended that all new b:..trracks be constructed
to hold no more than a quarter company in each bufldmg, or at most hal.f a
company in one building, in two separate rooms having no direct communica-
tion with each other. For many years past, only a very few ba,m:a?ks have
been built (in the Bengal Presidency, at any rate,) capable o.f c'ontalmng more
than one whole company ; and for the last six years, the m‘a']orlty of barracks
have been constructed for half a company only, the men being accorflmoda’ced,
as now recommended by the Sanitary Commission, in two rooms,. entlrc‘ely sepa-
rated from each other by a spacious dining hall or mess room, in which they
not only take their meals, but which they also make use of generally as a day
room. Lieutenant Colonel Maclagan, the Chief Enginegr of t.h<.3 .Pun.]ab, has,
in a very able paper, strongly advocated a still further sub-d.lv.1s1on, and has
recommended that separate buildings be constructed, contam.mg four small
rooms and a dining hall, for only 12 men and one nhon-commissioned officer,

4 beiné the greatest number of men to be placed in each room.

9. 1 believe that the idea of these small buildings was originated by

'mysel f, when, as Chief Engineer in Oudh, I caused to be constructed g number

of small huts for the temporary shelter of the force which was located at the
several stations of that province immediately after its re-occupation in 1858 ;
each hut being capable of accommodating 01.le 10 men. My chief object in
adopting these small huts was to ensure their stability, for, owing to various
circumstances, we were only able to make them 6f the most temporary mate-
rials, and consequently of but fragile construction ; and I had ascertained, from
experience during the previous year, that long huts of a like kind were very
liable to be blown down by gales of wind. The men enjoyed very good health
in these huts; I believe, also, from several enquiries that I made, that they
generally preferred them to the larger half-company barracks ; and until
I began to enter into the details of the enquiry upon which I am now

LAY i tpm———
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much difference of opinicn in resard to the question
TY OWn impression is, that {hoese proposed nests of

» If there were 1o other objections to the system, I believe it

Points now claimed ag advantages, from tho
lity of ensuring this proper supervision without which no
ntilation arrangeniepts, however well devised, will be satisface

aving for years lived
» Will; on hig return to Englang, again find

Of course
hen necessitateq by peculiarities of
¢ sullicient cause, but it does not appear that, in the
ase for such necessity can be made out,
22, The Principle of sub-dividing large bodies of people, to g very con.
siderable extent, amongst g Dumber of separate dwellings, is generally admitted
to be Sound, apng the attention of the Military Authoritics in Englang has
lately been drawn to the subject by the Commissipners appointed to improve

-~ the Sanitary co nd hospitals in that country, an(g who,

éven radieq] diffe

climate, or by any othe
Present instance, 5 c

agglomerating t
TeCommendatigy
state of the Ar

ary stations in the Uniteq Kingq

gdom, ¢ of
of men under one roof.”. mp, Teport anqg
ners appointed to inquire into the sanitary

the impression that the Same objectionable

00 large 5 numbep
S of the Commjgg;,
My in India, convey

pany barrack as the lowest lim;
of the half-company barrack, :
: The quarter-company by u
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p limit should be such as will admit of
horon aPPea}'S tot Ilnzllt}el:\fistil;fx, lzzgsivill not lead fo the occupation of ]:;n
s S pegmen aound I believe that these conditions are fully met by
undle extent of %flﬂdin:’S' the four sergeants attached to .each c<.)n.1pany can
our half-c‘.’mpany Ommot:ia;ed in them, so as to ensure their exercising prgpe:
b ConYe.menﬂY;‘ i‘; the two barracks for each company are p.laced accc;r t}na
to the o ;' o t arrangement shown in the annexed sketch, with the ablu E)n
e cl?;‘;::;zntli:m :t,hey will not occupy much more frontage than the
rooms R

whole company barracks, ot

Vo —3

i g barracks for a whole regiment

2. he frontag; :)100;15 lfgebgi:t:zcn:seb(iween the pairs of barracks, the

il of course depe:::ks {))eind- the same in all cases; if arranged as -above,

SeCtiorf . t'he bmc‘lr ot excee?l 50 or 100 f’eet, and if the barracks are laid out

o distance neeh . one story only, the frontage will be about 2,500 i:eet,

o tho roljvsl;tag(c)lo EE more than would be taken up by two unbroken lines
or only abo

f b ks. The frontage will of course be reduced if double-storied build. .
(s} arracks.

d; but it must be remembered that oblique echellon, which (owing,
ings are used ;

tly, to some misconception) is generally recommended, will 1ncrease the
apparently, :

ok to overlap, and does not admit
o o v e
of such free cuuc aarranoement shown in the foregoing sketch. Objections
the direct echt.a ?lnt thej"‘réat extent of front taken up by fu‘ll and hft]f.
have been ra1§e]£. (;—t‘ m~a;’y of our stations; but this is invarlably' owing
:on:cll)lanjlrau];f;;r?:s shaving been placed in one row, or nnnecessarily - far
0 e t~]
apart. . . . en per company, troop, and batfery,
211’ The prop (gt’zti):noif; 1:: n;:n;:;lviged‘?n bar'raIéks, after making allow.
for which accon.lmﬁ a ital, and probable number of married men, forms one
ance for men in h‘iill)l ha,v e been referred to the Military Department ; but
:ﬁ tﬁlgﬁit«iozinjber may be considered as being nearly correct ;:—
e -]

Company of Infantry .. . ., .. 80
Troop of Cavalry 34,
Battery of Field Artillery, .. 120
Garrison Battery ... o G4

95. The half conipany barracks for infantry, then, must be arranged
Je -

\ ; o light field battery, which is
for cavalry 32 men; a lig .
. hOI(}edégf Itnlfrlz;e ztliril‘isions will require three barracks, each to hold 42 men ;
ompos >
zcde; garrison battery, two barracks, each to hold 32 @en.
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two following cases :—(1.)
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3 e mOre P R o

to ven tilation angles you Produce, apnq tho
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29. The smaller barrackg for cavalry ang- garriso )

should also be divided jint, two rooms, althoy h th i i
| : s Y © numyy Ttiller
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of 20. But 3 single room for 82 men would be too large. If, however, it be
decided that the number of men per troop of cavalry and garrison battery to
be provided for need not exceed 64, it would not, I think, be objectionable to
Place the whole number in a single barrack having three wards, each to hold

20 or 22 men ; the wards being divided by two mess rooms.

IV.—RELATIVE MERITS OF DOUBLE-STORIED BARRACKS, AND
BARRACKS ON ONE FLOOR ONLY.

80. The Indian Commissioners make -0 recommendation _upon this
point, which must be considered, first, on the supposition as regards the double-
storied buildings, that both floors are to be occupied by the men as dormitories,
and then on the understanding that the upper floors only are to be used ag

'sleeping apartments, the lower floors being set apart for mess rooms, day

rooms, libraries, school rooms, and other auxiliary purposes; and here it ig

necessary to e .-lain that, in speaking of double-storied barracks, I do not

mean barrachs tha{’ may be raised high from the ground on arcaded base-
ments merely for sanitary reasons (which will apply equally in all cases,) but
barracks in which both stories are to be usefully occupied.

31. The advantages of the double-storied barracks, in which both stories
are used as dormitories, may be briefly summed up thus: they admit of more
compact arrangement than barracks on one floor only, and afford more airy
accommodation to the men who occupy the\upper floor; on the other hand,

the men in the lower floor would be far more unfavourably situated than if

placed in single-storied buildings, as I do not believe that these lower apart-
.-ments admit of being thoroughly ventilated, particularly during the most
unhealthy season of the year, when there is almost a perfect stagnation of the :

atmosphere. .

32. On the score of expense, I have not sufficient data to enable me to
report with any degree of certainty, as no upper-storied barracks have been
constructed of late years, and reliable rates can only be obtained from actual
expenditure. Judging, however, from estimates prepared for double and
single-storied buildings of similar design in Kussowlie, and in which like rates
are employed, I should say that double-storied buildings would be the most
expensive; but probably the difference of cost of the two descriptions of
buildings would not be sufficient to affect the question at issue.

33. In certain localities, such as in Forts, and where the nature of the
foundations is Particularly bad, or where ground is restricted, it may be
necessary to adopt the double-storied barracks ; but, on the whole, where there
are not particular reasons in their favour, I think it would be better to place
the whole of the men jn single-storied buildings, which can be thoroughly
well ventilated, than half in insufficiently ventilated apartments, and half
in a somewhat improved condition, in upper stories. In fact, I am of opinion
that, in a sanitary point of view, the very worst method of accommodating a
number of men under one roof, is to pack them in a series of tiers, one above
In coming to the above conclusion, I have not lost sight of the
fact that the use of these double-storied barracks would enable us greatly

to contract the size of our Cantonments, and so to facilitate all drainage

-

v ocmda
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arrangements and defensive measures; but although I am fully alive fO
the importance of these advantages, still I think that, as a rule,.the main
thing to be attended to in this country is to house the troops in the way
that is likely to prove most conducive to their good health, and that contrac-

tion of cantonment space gained by packing men in double-storied buildings,
is not desirable, and would not be attended with satisfactory results.
34, In the case of upper-storied barracks, in which only the upyper
floors are to be used as dormitories, and the \ower 2% 1mess rooms, libra-
ries, &e., &e., it w'\\\he.necessary to compare, in the first place, the extent
of a900m111.0§1at10n required for the sleeping apartments, with that authorized

for all auxiliary purposes.
35. For a regiment of infantr

: Y» slecping space at about 90 superficial
feet per man will be required for §50 men, fusis &
who will be accom

exclusive of the company secrgeants,
modated in eng TOOmS 0

uxiliary accommodatio
arranged on the ]

follows :—

. Square foet,
Messmg Rooms 20 x 40'x 24 = 19,200
5 Btaff Sergeanty, Class B at 430 8. feet = 2,100
3 113 3 » A ... at 800 ’ = 2’ 100
Quarter Guard e OF x 18 = 1,692
Library, Orderly Room, Ser.

geants® Mess 20" x 150 = 3,000

_Regimental Store Room 200 x 130r = 2,600
Canteen e e 168 x 20 = 23352 -
School .. e 228 x 24 = 5,370

39,020

placed under the barr
quare feet, s

utilised in the lower floo
36. One of the half-com

Pany barracks at Lucknow giyeg about 5,000
square feet of interior op dwelling space, and its estimated Cost is Rs. 20,000;
these data give a rate of Rs. 4 per superficial foot, and- at thig rate .t.i;e’ cos;
of the above unutiliseq space would be Rs. 1,06,000.

37. It is necessary, in the next place, to consider Whethep these two
descriptions of accommodation can bo satisfactorily arrang, in the two
stories, as proposed. I fing that the combination can be effect

: ed with the
least amount of inconvenience in half-company barracks, eXcept t
of the school and canteen, for whic

ack rooms, so as
till one-third of the dorm
r. : '

P to 50,000 g
Space would remain un

*

I the cages

h full company barrackg must. pe
arranged, as they require more spyeq than is afforded by the Smallep barraéks
" 38. Tach of the two dormitories of a half-company bap, :

1 1 feet wi ack wily, (as ex-
lained in the next section,) be 75 fect long and 24 feet wide, 5,3 they shoylg
‘ge separated from each other in wings by a broad, well Ventilateq Stair-czse

RN

f verandahis. Total space, then, will
n (on aliberal'\sale) whiclt could b§
ower floor, would be ag ‘ :

itory .
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‘ ¢ in the lower
room must be PfOVided for in eac.h bal.‘r;clilxght)le of the
(see fig. 8). . A mess a lenath of 40 feet of oncof the wings. on the upper
floor, and wit ot will be provided for in end verandah o tved for auxiliary
company sergeants (‘1‘;10 lower apartmentss when x}ot requn'eThe “bove pro-
floor, the cm“rejpszlz'a :Trt for a PO‘ftion of the marrled.m‘i?.r accommodation
{)iz'l)osfisésbli?:ﬂ unch:)rstood, the arrangement of the auxiliary
in tllrll: lower ﬂoaox‘s will be as follows :—

{ -COMPANY).
Tirst Barrack {IarLr-Co

roeant, Class B.
Left TWing.—Mess Room, 1 Staff Sergeant, Class A,1Staff Serg
e —Mes ,
Right ditto.—5 Staff Sergeants, Class B.

NY).
SecoxD BARrAack (ITALF-COMPA )

i re-room.
Left Wing.—Mess Room, portion of Regimental Store-I
Right ditto.—Regimental Store-room.

Y).
ToiRD BARRACK (ITALF-COMPANY)

d Orderly Room.
Left TWing.—Mess Room an ‘
Rght dilg).——Q,uarter Guard (cells to be separated)

NY).
«  ForrTm BARRACK (I[ALF-COMPANY)

Left Wing.—Mess Room and Library.
Right ditto.—Sergeants’ Mess. -

Frerir BARRACK (FULL COMPANY).
’ nm.
Left Room.—Mess Room and Sergeants’ Canteen (l;v:;)teen Guard, Tap, and
9 Centre Rooms.—Canteen Sergeants’ Quarter,
Privates’ Sitting Room. ' -+ 94 foct, which
Right Room:—Mess Room and an unoccupied space of 39
will probably be required as a Store Room for beer.

Sixto Barrack (Fuiyn C_O).IPANY)'
2 liess Rooms and Regimental School.

. be made; but
39. The above arrangements are the best, Ithml(i), thj:r?;et’ or rather,
they involve a waste of space to the extent o 1’6'? ﬂfgt allowed by present
the extent of total space they provide is in excess 0 lae of this excess at Rs. 4
Standard Plans by 1,600 square feet. The money va u t Estimate, for it must
per square feot is Rs. 6,400, but this is hardly a Sl}ﬁ'lClen rally more cxpensive
be remembered that the style of accommodation 1? S_enf cpecially desig ned for
than is necessary, or than is provided for in the buildings sp
the several purposes above detailed. . « according to pre-
40. The whole of the auxiliary accommoda’uon,thel;,l ang nd two fall
sent authorized scale, can be provided for in foul: h;lt;:: t\I;o (off sergeants,
company barracks, with exception of that r?quu'e o half.company bar-
class A; and considering that there are 'Ehlrteenflifantry, my calculati?ns
racks to complete the complement for a regiment 0 tlditional accommoda%wn
that, even after making liberal allowance fo.r any ace will remain unutilized
which may be allowed, one-third of the dormitory spa
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. . tion, although not
( 12 \ ‘ floors must be well r:icscfsiaf;ri; &Ze;u;:al;:rt{) l?: (;ocr:g(i)gg as dorrr.lito:iisz;s(_m_s
in the lowep floor, may be considereq as being well under the mark; even if a N » mu(:h az)::;lds::r: of health, there do not appear t? be 111:51 ;‘ia;fensi; upper
:;holeHWin:g in each half-company barrack be given over for use as daylromgi: . | ‘ why 4(’3}c;vernment should be puf: to any %1:3:;:1];?:;;? I;r inoothel' parts of
fee:s :o Oezlcllllg z;vlzpl:Z;f "‘S’Z’Es t:g zo?mlbif:ci erliigzn?g::r t:flcl)mosnl:;:; ut)i(H;e N stories in the North-West Pr ovinces, or
two more barracks, ' :

about 1} lakhs of R
one-seventh the average cost of providing
description for a Regi

ment, .
42. The arrangement could be carri

Regiment, because the half.

than the Infantry ones, whilst the 3
Dearly the same.

upces, which sum is about
full accommodation of every

e rates of sickness
: ; ils exist. The average : denc
1 imilar dry climates and soi e Beneal Presidency,
Ingl . Wltlelrii; 1throunrho):lt all the Military Stations n .ﬂ;‘li Insp:; ctor General,
shown 1n table pr:pared in the office of the Prmmp' fair accommodation
Shm‘tn;ln;e artment, for the year 1862, when there “2ag'97 deaths from all
i]ioI: (’:;fe menpare 7 '27’sick to strength per c:‘i)t" :rrrlimbered that the troops, -
rene rthousand ; and it must be r ine eround floors
ca'1t1181esbt01: sft':;nztxlzeg:ion& were housed in barracks having g
with bu .
- : arr
only- till one other plan which might be adopted, Y?;:r;oacccom{
. . :
t.tf. Tl;?;ic;sair;n"ement as far as the extent required for auxi
out the com S ;

te) Ini T <

. o ithout knowing
It is impossible to give the details of this zﬁrinoelrl?):zd “:)lr what changes
18 1m o dation will be a ’
S Space required for 126 mep at 90 square feet PCr man = 13 310 wha additional auxiliary accommoda :
Square feet, . 1
The stafr S€rgeants, sergeants’ mess

-si of the men can be

of consideration, I am inclined to think that abic;ut ﬁsve r;;:i(:}:rmngement o

: -sixth in the lower floors. -

et o ihe dditio a‘;d e xslls}:athblllllt not to any considerable extent. In con
entail some additiona .expense,

d deal
m i dation; but, after a goo

‘ 'l will be made in the present authorized accommoda

o é‘g

® the combined ar-
! . 1d point out that .
: . v cluding this portion of my sflb‘]eCt’ I- W(Lu ildI;nos smaller than half-company
K Square Fect, b ~ rangement could not be carried out in bu o ‘
Mess Rooms S 3 X 40 x 2p — ggen o s * «
4 ! acks- I[&.N IN

- Quarter Guarg e TAx s = 5 g T TIIE SPACE THAT SIOULD BE ALLOWED PER 1

Regimental Store Room 60" x 20" — 1,200 . - V— 2 8P " BARRACK WARDS.

Canteen ,, 60" x 21 = 1 449 . |

School 1000 x oy 2,100

. . to take cubical -
. 48. In treating upon this subject, it is not Iﬁacisii?;n s cool in India, -
: ; to consideration; for, in order to ke;t.ep dwel r;;,c it is expedient to
8,160 1 SPZ‘;C; :I:)ther reasons connected with ventilation, &c. °
. an [o)

2,880 square feet, which would be

' . d floor space be R
g rooms 80 lofty that, i suffcient ‘;r)zflclalsg?)flieaf:han is considered
', : Ul of 1 ;
represcnted by a money value of about e provided for’ the height will give far more cu . | |
Rs. 11,520, t ’ necessary on sanitary grounds. . ly 5 wall space and floor |
aci i it My remarks, therefore, will relate only dont 3 better j
41. No doubt this arrangement of placmg the men in the upper and - ! ; 49, My r s all space. T do mot think ‘e can adop Detter /
the auxiliary accommodation jp the lower floors would Prove of some adyant. -. ri ; space. First, a§ regards w thp ’{he one we have of late years followed, ?1 d f
23€ 10 a sanitary point of View; but this result would Ho 8ained, as I have - B plan of arranglng our beds a3 4 by the Commissioners 5o often allu_ : W
shown, at g very considerable cost; the arrangement, moreover, would be e which in fact is th_at recomnfn et y ows of beds only between OPPOSlz -
attended_ with other drawbacks, for the auxiliary accommodatiop could not % to in this report, viz., of placmgl wodrtwo beds between every two doors. ;
be so convenlently arranged, or s centrically plageg as in buildings Specially e .: doors, with their heﬂd.S to the walls, an1 d within 9 inches of the door, an
constructed fOl‘. it; and 1@ seems matter for question whethep a co bination ’ ! bed is 2% feet broad ; it should not be place it of a tablo (a small luxury
is desirable, which ould keep men constantly aweq by the close Proximity Ak if we allow 31 feet between the beds to.a o terval, we shall find that
"t " of the guard; or orderly room, or bring homg to their very doors ¢, noise 'H' , much prized by tho soldier) being placed in the inter h‘, st b added the
oo o ond tempations of the canteen. . ; m o a wall space of 10 feet is required for the two beds; to this n
45. In damp climates like Bengal, the €Xpense of Tlsing the sleeping IH
* apartments of the men we above'the ground myst phe i !1

ino f lenoth in the
E breadth of one door, or 5 feet, and the total running feet o g
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This latter plan also provides for the separa'tion of the wards from the transept -
by verandahs ; an arrangement which will doubtless add to the cost of the
~ barrack, but which possesses great advantages in regard to ventilation, and

-architectural effect (a point not to be altogether lost sight of ); and moreover

does away with the roof valleys which would be necessitated by the junction
of main wards and transept, and which are objectionable, inasmuch as it is
» €xtremely difficult to make them water-tight.

0. Figure 8 is an example of how the lower floor of a double-storied
half-company barrack may be arr?ged for some of the subsidiary purposes.
The left portion of the figure shows the quarters for five staff sergeants,
class B, and the right portion shows the mess room of the men, and the
library and librarian’s quarters. '

Fig. 8.
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71. The above specimen plans,
Officers in designing barracks for any locality ; it being 'understpod;that the
height of rooms in the lower floor should not be less than 16 feet, if the rooms

if approved, will, I think, suffice to guide

are intended for day purposes, nor than 18 feet if they are to be occupied as
dormitories, and that 21 feet should also be the minimum height to wall-plate .
for rooms in upper floors, and for barracks of one floor only.

‘ 72. The designs for Bengal and the plains of the Upper Provinces need
not differ in plan, but in elevation only; and this difference will be mainly
owing to the greater height to which it is Decessary to raise the buildings in
Bengal. In like manner, in Burmah, or in other places where there may be
"peculiarities in constructive details, consequent either upon the mode of build-
ing which may be customary, or the material that may be available, the same
general plans may be followed, although special design will be necessary.

om
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wings shall be
for hill stations, and it ig intended that both ﬂz?ll:czfs.ict)lrllz of fhe several
used as dormitories for g whole company. The lains. The wards are only
parts are smaller than those recommended for the IZ)'~ ins:ccad of 12 feot. The
22 instead of 24 fect vice and tho verandahs, 1 ards are arranged back to
floor space per man is 75 square feet only . T.he ‘;le' but in this case they
back, a plan which has been described as Ob,]ectlonal i; and are arranged to
are é;]naﬂ, and open on three sides to the exterréa e::;ox,lomise space. If the .
mect the variable winds of hills climates, and to wine in front, and the
ground will adni$t"3t would be better to place On(i'ft u:r)in" and the dotted
other in rear of the mesg room, as ”indicated. by tllll'e ;rran"eoment’ the wings
portion of the right wing of the ﬁ‘gure‘,_ as,.bY_t 18 This i: the plan recom-
would interfere less with each other’s ventilation. . .

mended for Subathoo and X yace Tal, .

omises :
. . rts, and econ

5] i 5i ther arrangement of the same parts,

65. Tigure 5 is ang er g

. . anf’e-
. venient arrang
. . - snot a con ~
frontage; it may suit particular sites, but it1

ment, \.,: ) .
¥ L
i
NI B
Fl'g" 5. U :,4'”2'.!] st 22 l]'”’j

: ) ’ e
: ‘»
1
X Scale 40 Fert to an Inck
....'.3__.......'

o me arts;

06. Other changes may be made in the arrangcmendefbtcl;flnsi)lace% end
for instance, figure 4 Suggests g 1 arrangcment, the wards  be Zonsiderably '
to end; but to carry out this plan, the wall spaces at x. lm u:‘ the mess room;
increased, so that {5 doors may e kept clear of the wal Slf s other to the rear
rds are placed one to the front, ,and ’ct Sation-
hey-will interfere tith each other’s ven ints which must be

G7. Whatevep arrangement jg adopted, thcr(-a are tW(_) dpemthey must not be
strictly attendeq to; 1st,if the wards are placed side by 51 ﬂ’le distance between -
3rger than thoge shown in figures 4 and 5, in other words, '

of - the megg room, t

'ﬂ



3 2nd, the wards and

make closeq angles.
¢ the angles, byt free circulation
80 o un(ep them, : .

contracted, there may not be room for a
Lgement of barracks, g4 shown in g,
torieq barrack, as

SUres 4 and 5; g half-

shown in figure g, may then prove conve-
© Wards in the upper, and ope in th ower, floop being occu-
er flogp being used as a
14 men iq 4 ward, and
above Preseribed, viz.,

. company Upper-g
nient, bot}, of th

sary to place
ace per map than
Square feet,

o

-
=]
‘u‘df(l/ﬂ
_1 L
[ aiills] L '

1
z

Nervewnts

. Ta .
Seade 40 Foct to am Iny

@RI T

( 19 )

transept
‘e ards from the

. . aration of the w cost of the
b tter plan also provides ftozvg;zhsc\réiu doubtless ad(fl tt% ilelfltilation, and
ngemen in regar -
. os ereat advantages iht of); and more
ural ﬁ‘ll;:h(frjic;?:otb:z be altogether lost sight of)

ral effe

by verandahs; an gppq
barrack, but
-architect

- does ay

;}”extremely difficult to make them water-tight.

-storied
of a double-s

70. Tigure is an example of how the lower floor

h =]

i of maip wards an( ¢
|
!

e v Urposcs.
he .subsidiary p
alf-company barrack may be arragged for somct 0: }or five staff scrgcgli';lsé
The Jeft Portion of the figure sZows the quar zrroom of the men, an
- class B, ang the Tight portion shows the mes
} ibrary ang librarian’s ciuart_crs.
i Fig. 8 5 a Lr
3 = [ a d] a v h 2 b N !ﬁ__J’ §
—0n — 5 — -_-" i
\ = ;’*“ — = a8 83t L(:g
Staur. | o e uae bodrary P:’i
% e —
3 » 1. o mn == o _IE»
. 3 * N ) 5 ; a
sl s P - 2 Q
- Scale ¢9 Feet to um Inch
!

N . - . o 'de
ot . ink, suffice to gui
| 71. The aboye specimen plang, jf approved,.wlll,- nI,,ﬂ:llndchf QL(;d"‘that the
Officers in designing barrackg Tor any locality ; it being

,if the rooms
height of ro i should not be less than 16 feet

oms 1n the lower {1, . are to be occupied as
are intended fop day purposes, nop than 18 feet if they

Ormitories, and that 21 feet
for rooms in Uppe

r floors,
72. The d

and for barracks of one floor only.

Provinces need

esigns for Bengal and the plains of t heigbI;Ic’il;c will be main}y

not differ jp Plan, put in clevation only; and this d aise the buildings in

OWing to the gregter height to which it i necessary to r s whero there may bo

Bengal. In like manner, ip Burmal, or in other place the mode of build-

'peculiarities in constructive dctfxils, conscquent cither upg: available, the same

ing whic] may he Customary, o the maierial that may {11 Do necessary.
general plang may be followeq, although special design w ’

. Le junction
ssitated by t 't is
. -s which would be nece : uch as 1
ay with the roof vazlcz,::d‘:vl;l‘icclll are objectionable, inasm
ransept,

jor wall-plate
should also be the minimum height to

N .
Lo



Ing an r .
re 801;.: m’lndun C(‘Onin}chdati()ns “‘l‘dfh

( 20 )
I hat‘e b {OHOWI —
o n \ P17
the Sup r OGt for“.a 1 a;C the v IITLL.\T 0.\..
Over “u l[ I)o,'n ts
\That fl a ¢

leiteq, 1, an( Uy

) 00 whicl ars of
:ZO ('Onstl'u(.fo ;‘011 of the deta;) ¢4 the orders '
¢ Seye “a Ca¢ . ted desin
for hc'( 4% ru, nd ton, ), ;;ﬂ forthe Larracks®
. - ¢ - -
2T for iITI SUiday, a; 11 neipleg of de o the Jocal osmicers
-~ b ] Cr(nt ’ d 81yt ‘SJSH b('l'n" aid dow?
a, saye ; log, ivs |, ..I veimen plan, of L3 laid dov?
holg,  CXeep fona) M3 furniyheg Arracks suitals?
' ful] 0 Morq 4 1“) Astances, barracy, em
0 ha acks I
that th(l}npany 00 Co"’l’any or lrs. be constructed ¥
n ) 00
' 3\Th tbe ab()ut ll:)m of 1]](1"; n'oti)('h bund]ng orp’j:r)tl;t mo&f;ﬂ
at 1, o € place * “%dn other worueh
Inez":d\ Toomg c:, nd ¢l uld nlc)):c(d Under ong roof Jiould
thy ¢ adopteq Pable ¢p acccm:‘C;‘od 100,
» ag . 10datin e~ S
for 5 coa 8Cnery) (,ca"mlce to room:“c)j‘ from 16 to20
Cavalry, - Ipan n '”;t . Tefore, g0 ;‘o a smallersize;
4 Sarrisg o ht £ thre or °ms be I’rondcd
~That oub]e SI; com st i battc,-}. 0"11' for 5 troop of
Storieq | artillepy »and {)p.
as dorpmis. . Y. ¢¢ or four for
Placog T}t,o“e cn whic, )
“lcm; th : (;)nstmct(-‘d at b(;;)[rs are to be used
1 rag! ¢ : stafj
ly Preferg)y) on ope g P Teasong ions, or at
acksg, in Whiv eq oor on]y e o * lor adon’
" the Joyep - € Upper g0, *uE that g, ({,ns'd"“‘“ ges
dopteq T ag ay-roomoors only gp, us Uble-storied bar-|
. . D . S an Sed ag o e
com}, Xpe . r .. S dormitories
5 P Ine(] ar nse 13 auxj ’
That the Space NSemeng 1, 1t Considepeg tlzry DPurposes bo
CXisting 4 Chieng 0 great, or the.
of “’ZIHD a rd ¢ Omg '
, Spa Je C i the py.:
Vard g4 o t’t’ 20 SUperfq; Mtained o Plains aljoycq by
min; €Ct; that g 1l foog op o ViZo T2 40 f
| ay au(1 cigh ‘hrroomsj loy 00F $pgce an(?m'n(fglfccf
sand 1 feo cn er floopg 4. widtho
a:élkthat 21 eet:“h the are be use » 16 feet Le the
6-~Thay the 1 Tds'in o ® Wall.ply b ° be Oceupiog or da-"P}lrposcs
T ® Barrye, . Pber oo, or nimyy, 29 dormitories;
ofotrlr: any tbin,,ogms to he cey > Barl‘acks onhelght for bar-
° air, ang 'y, 18 like) tpled bY. the gy floor enly,
' Ly 1af the p, O affect jps . o1 be kept free
he p,,. - arrac). Injurioy.
2~Megq . Hitor K room yy5p  2USIY the purity
R S COm . .
3— e Q “Oony (. po Prise only— |
4.\ h Partcrs f a n thchOf)
‘ . 5.\ ¢ .“ at0r~r00 rﬁcant.
;:Phat the ; Oth(‘l‘ day. 0 hi L
Oomyg y, Imypy ch may 3,
e and max;j Y dereafy, 1
and 3 mum j ac T be alloweq,
e

9 Square feet respecIt)i

per man j
n
Vely, niess

— e Al

« allusions to existing standard plans,

( 21
7.~That the specimens of Darrack plans proposed in this memoran-

dum be approved.
73. It will be observed that, in this memorandum I have madfa sevcr.al
and have compared some of their details
My object

with the recommendations of the Indian Sanitary Commissioners.
ecoms-

in doing 5o has been to show that, in nearly all essential points these rec t
mendations, as fap as they relate to barracks, have long sinco been anticipat-

cd by the Government of India; and I think that thisis a fitting ?p%rtuniltl);
to point out ] wts in barrack construction so prominently broug
1at, ihe defects in barr art to buildings which were

tonotice by the Commissioners, relate for the most p oot and
constructed many years ago, and that they have been fully acknowleged an

?n Tmany instances already remedied by the authoritics. in. this c?untry. bThe
!mprovements which have been carried out and the principles Whlczl ha;e 1 ecz
followed, in the designs of barracks constructed since the ycar 18538, find 1

Place in {}e Report of the Commissioners.

74 In concluding this Memorandum, X
or Mf{fﬂeﬂ‘ Soldié'r§” Zand “ Ilospital accommoda
ncx.t In ord hpon which I purpese reporting ; but '
Until after the completion of my approaching tour of inspection.

W. A. CROMMELIN, Lieul. C’o.l., R. E.

I have only to add that Ban:acks
tion” are the two subjects
my, Reports will be deferred

Octoler 29, 1563.



ot ¥
EIY

, *  No. 1.
AL ORAND UJ[ u

whicl, should pe alt

racks Jor Unmar
Illdta by LILUT C

Dated 29¢n October

“\\\\>

‘Dar-
eaded to in Designing

E.
oL. W. A. Cromerrs, B &
1863,

J——t

I 1

ineiples:
pon some of the princlp

)b ‘
ers [ .
ried .European ,Soltll

.V/

bt .';\

Ty e,

;(.."'(s :/ L/‘ /

4 LA
({

! /-/{ (l"//{«”(“/

[

<

, Uy p; [A2LA8
/ // u'/(l[/( /
. \(1(( c

.

. ({((((
/' ’((‘((/((l/

, /
’ .
’

4

. /
LI 7{.((’)/((’
/ g ) / 4 ('{(

(("
(6 (0 c*’*“/” v

s [(jé&&é
/(,} R 7t \/{(1/1( \//”” 7
V-(' el K
/

P f WAy [((L)

s )/ ’///u'uf (; v
4 / eI
',(*"U/L'Z( ((/['(L\

Y

7
// ’

(6. 4y “"v
LJ
s ’ s f((.({)t-
L( [(’ u/ /{0 / /(‘((LC /((( / l([ 2{/"‘
/ . f/zt/z(u

’ ' J Xy
Vw/o Lumw,( e s

/ /

4
. . 5
. - e

L ‘v
Grvren £ A(’

'f '/,‘_t,\.¢l Ve
P o
ld

e /&7% c[:/ Z :/{' /(7Z :

7

// — /(C,« [Z/Z / L/QZ/(L

r
Qivicltasry i
— - -

7
e
/ / I}“,L,’;(/(/ .
e 7
A { ’{(\ ( /
(i / / r

4 .
‘4 e .l{ Agecrda
7 ’

-

3

o e 2l




7
4

mgv 6

i w

ST e e e

cﬂn'é'/ ’ w’/;ﬁl b

4

»

Ay

/kmb#

L d

7 - /f/// ./'//.}J/ ny -
7 ,//‘;‘]’ Pl c/".’,’ s V4
e N _ )

g T e
~Padeek /[ I g Vs <. . )}

i 7 4 :

" 7 — v~ —

j e *’v//"-/?;i/z/c )X//’/ ., - B

i SN e ‘ ’ - £~ . :
l” .1
[

977 &

- -
"‘;'4 -

/g;} . -~ -
‘4 “V < Zt}/ Jp 1 ) -
T EBL f T s L
“ < —F S t"/(r - <

3 : ;- A A N . - e
| I L " S <) YIS WAL
) =73

A ' . h - )
. v . < f{ / ' / - . "',’. L ] r‘d Ve . .
. ‘§ } \\\ e, (%24 o (5 ,"‘,//// ’ s ' B 9‘) ‘/ /2 AV P P
N . E‘E d tee 0 y s Do A e ! -0y
. - ‘//7 . .’.’l‘f P . -, .-lv e - ’ I - - 3
& .'.'g‘ 5} ,5%32.(’/2, Rl ’ . . ‘el s’ . ) /' - - ‘
&R, Sl g, o T |
y ~ \ \3 \ w A, . ” rrs 4’1‘_‘ //l - *’ & :’
N RN SN R G e e
T . PR ~ N - )
S Q ; \ ’ %\J - A | 114,, F oy oy e
> ' §n - " { Q\\ N A’/ ; . « (- s ;
“ '\\ G -“' . :.'/(’, f“ I - J"“’) “,./
& N R g ! :‘(«é)/"()«’ Al -
N Y Qi U . » i ) ’ :// PR

_Z-

T

A

iy
‘s,

4,
?
)\
EENRAY
x N\
f:’

\
\
\
N
LY
N
‘\\
\

Precnssgrpr y*Tnwrgy
7
e

Form

/4;
o) 5 S

s

4
R~
‘1/
=
“)re %

X 2,
~ - ) , “e f:x.',‘,‘ i R e R I

¥ s it m w e ;

’. ‘ ) ;kxﬂ o, Loate i

c/ i o’ -« /f A,T;o 3

Y. . ) »l"/‘,{,“ Q?"Z\‘l (AP P . '; ‘/ |

' 3 ‘e .1) - L
: ! L':z,, ""-J’I;,‘/;‘ te
‘ % ’Yl) e ‘{ﬂ. ®£ ’ PO ;

PR . . , _
“ s - - >
. S R E LTIV I, L / 7 “e Ay
. e TN O I e S, .
. ._ - Nl . o .

halndi B W
B e e I

(T




- /, 2 - 1/"2”’Znyl
ey o Zzr e )
oy Cotes 2 22
| &W%’l -

A ‘i 9{4'74'7 4»2*77%' )

% 4/‘{//4/‘ e > <

'

| e 2o g4 72
:';@Joa P W% // F\\f/,a,a )

”

R

~ // /4na
;f' Lo LnllZ f’_%,_a 7 éytf,wk)
'{ ‘;,73,/5 o ge % /Aznﬂ- wg/ﬂ

' ,‘ ‘,/Ww/ S’; //Z Z/ZIf/“ //1.4,1?/}/%/»"

Py J2 7 ol
7/ ﬁ/ ‘%4&'//'&2/4'&;#/ >z, -z §;'(///

| N
l[ //9,;/(/1'7 b‘—) /M ) /ZW///Z/ \éij

|
"f" o7 s /}Muz—w - 7 7z
Ii Jpé ;&4,,.4{ 4

#ﬂ)zaz % s g 2t d e
{

%% 4/ Dl pn |7

' /J”//i’”/é?_ , /7//1‘” '//'1'-'/"'3

TRTa SRR T

AT
A
- \
-

‘ /gf? A ‘7/;;»2/ - //x/z/ «/»u?fay
/f///ﬁ?/ /,&uﬂﬁs /‘1‘%{4«&”
/ ¢¢// ferets W" 56/1;,@4}'

2l
,27/«:»(. S lee ////)"u“ 7 VZ£,

‘/

1 . ‘ |

ez
1. /Q/M%/// =
/Q%Q/éé. //}/Mgg D

!
!
r
f
}

| 2,

//'// /Zé{'ﬁ/;7 % %* N
zwzat/d %}w ﬂz;aiw lééwfé‘//

'(/%- Zzy %7%}”4 ”“"’7

s, /}/Iaz 2 ’*‘///,/‘2/// fﬂ-‘é“’

’7’2«%4— ,;;,2 4 /‘/ /

G )

%"’Z{ /% v LT - ;:/)'/ ’?ﬂ" zov 7 ’f///';)

aﬁ%’v? 4 n‘— t)/{ﬂ/’ 76'-'-

e 727
/ T
) Cormcen | D g geconFy P % s






o Soa,

N
e

. T S ©

OO IS T
AT T L e




2 -
A0

TN LN ERA TR A

\
t
j§
!

-t rvoa.

-

e
I i L

- T
T it oy T S P
(I S EE S T

e W T Y
T Ty e ot = 12 Tt T
-
| § '
.
)

'''''''

- 3

e T e panai
_ — g =

[ e——

N -
'\\ ‘4
I‘\A
.
\

——-
W e

—
e s

S e i — e S

e it ] it —od i
.

e e

s e el

s e e e
»

o, e N e P e o Ty

& B s

e
A s o5 e = . 8

ra U a e ity Aty e

Py,

€t

™

W Smae A B R 5t -

B SO N

« —a——— ot

T RO
S A

T o e
& g




o ey =

: . - - \Fl'\h.h“»l L R i i
pol el e

{0 e e
v
BN N
“a
<
. .

, mm-. v
» ° b
3

!
. -
o i ) e . - .. P S r L e AR m ot ae & a AP e e xaveAn v e e d S Aren e ar
- N ot AR - A LI e Y e - s ) < ; - RARLES SHPRTI AN

.

1

: .

J
1+ .
= .
.. _ - o L ) - ~ PP .o . . PR I VT ORI S ve e o oboawe Poum w oaescett et e meiso o g i e, Dy
. - - - . - IR - - T T e
oo + £ - ~
& = Bl T B e LTI - - -
el I T —— R
Rt e Tt e RIS -
www T -
- 2
. - 3
A
1
) i
1
>
R
3 - .
- - - ’
. \ * ~ ' N ;. N
ﬁ w ‘ ' .
M - ! '
~ . R ’ . e
¥ . 3
- ~
: M -~ :
» - a * « -
- ) . h.d .
. . B
« « R T - i :
. . fa - "
- 0 re - -
R . . X
- ’ - .«.\ - ' P
" .
- N - tw
’ 4 h )
2 - 1 3 . a
- ’ 7 + M
, . ¥ .
N - - .
-
- - 4 P
- - ¥ R
. k ’
» o
. - -
.
3 - . -
{ . % .
" H " -
: . -
s ; R i ~ - - E- X
A . 4
- . ¢ ° ) {
R ) - R - 4 v - -t
- + s . 1 - PR .
. . - A .
: s - -
- - .\ -
——————t ¥ X4 P rame . ’ ’ ’
p v =Y —— - o . - - a
RY) Y V™ ;/xz D e e e, . . -
AN N T el - . s e : t -
s S i g A ) ey RN
B L e, v - © o~ A -
Frony " ——y N - BN ' L -
e nwe e e .
, . U T | L T SP
. — I - R o aa paen T I .
D e e v e . T —
. S e e - —— = . A ¥ s G Tro T N
e O . e N =T T T A T T Lo R, A S e 4 e T B s e o -




A
~
\._i
RGN
A Twiy
|
Co

1o

}' S T . . _ fwrwvt:w}nﬁh“ SpmeamrT——re=
Vet o=

)
1§
N
o
|
f.{f
4 r le
* ¥y
l;t:.
. 'r
!
1
1

] :
o :
- :
r h ‘
|
2 !
-
-
. i
t!
1
4

P e e aa v

L




e e

[ I

it e L L SPRIONPUREE L NS SRR

S ke

_ ol Fbat.

- .
SV
LT

R T

-

oot

Rzt -
«

LAE - eV ek

vy Nt @t % a3 R ke onas g

e =T}

R ke et T i T R T B TP

e s Y ’l'hr%““*-";?r‘ [

Y



i

“

S R e g

' 4
67 s A e o e g o A

R TP

B i T
[ 4
TR A P e o o

S

B N LT 2Ll e

N

D
B T T . e

=3 P
H

.t




WL T s T ST, "

CTs &n -

[pe——

B Ty e PR, vy e
SAAAt Mt S

N
[
{
.
4
§
ES
!

| NS

B SO Sy S UPUe

| %‘7({?‘" /(Q,A

3 a5 .b T € el I e B e SRS
a7 "6
J

R ik MOSCAILIT ) i s b & o o gt Se

) LA ol —
"‘""_M

M A

;

3

—\/
@/m// gtet IR p@,/zzf‘

A(aaw ;’yw”“’“‘ iy
B

Z/HW’ L

o

™

' XY
1 i
!
# : :
F

A?"QQ&J LJX 66/(2&)

§
*
b
]
%
i
g .

Tera

”A‘)(ﬂ.(dm -

/O'W MA o o7 QC“’QU V
0
Ql«@o Goxttnl‘aLM ./&’"LD

3 M”/L(w

g ‘/‘/6\"" 0 (o> /
Ewﬁ.«,éijw.ijb “11; A s
; . e , NG /870 )
¢ %%“% /g 1?i§w‘z¢xu ' | ' //

*
k

i fh\(\!\n\q_el Y 4“"7’LCW“

o ST i etk 2 €5 AN

T e e e,y T

P DS DRSPS —

.zk_& mCL(VU‘ u,s C/q\ch( —_ .

05 S o - 0 o
4 6 ~ N

/S
| /(uru ./{/(V““‘t;:é mw : ' . '

Hu.ﬂ o Ao Jo JY"‘f'A”' ‘W_(zj"/s"’a&/(@@ G i
D on A J/pw/f Jb //5“,“6”//’ - . [dia
: A d/( ? B . /780
JC\( Qmu,,,.oo( ore A or N

0\9»014 @o(@w ces uO(.LAE’A
f (Hholor ool

-
v oo
%

)
F lu et - 3
. @~ - PV Sy e B
!‘mm—‘—A—- P
¢ p——
oy R - Ea
R o A;M R

e

- 'A"‘Ww gy, .

R T e T B gl i et e v



> o il R

= R TN D

L]
L]
B
]
L]
<
.
b
. [
o~
o e
- B T, o - e .
e = e e o e e — el e L P . s
PR B B e mg e 2 e oo ~
> o * <A e e S
il - - TTIRRS ST Wy g - B, — e .
2 B TG T LT AR Ik Tt e ;
- e Tl T PR TRRATRLTER | e
- TR g
R
l}
1
2
. .
.
w .
s -
by
-
-
. ,
-
- B
- :
b .
- il e ahd g, - . -
A -
-t e R A -
A e Eteraede SN E Lt e N ek ar e - .
T TN e vt g
+ - T e e et e bty s L s
IanaE Y - .
SN Y N s s wrci, b T |
hd el LT
o i SR L LY
: .ww R e
. ] .-IJBJW,
U M 7
z Iw\ ) .
- s T e e e e e n
ST T Re v e —
O.V d R T
’ Y L.
S P s
Nh\ \w. - .




P

F
T AR

T e N TR S i iy b e R W e
R - g - L I g T e pade
o 2 . SEA T e E AT
Dulet **lé'. S pe s T
- i"‘ S TR B

- T e

-

.
*
-
»
v
: -‘—-d“:"w— > L -
T TRy -

:
3
A\

\:\ ’l 'j [
is ;

i N L] .
e C ‘ §7 .4 “
.- .

P
<

l &2,;//5‘3‘-1 .

: <
: 1 1 ‘ < , - a N ’'
'. ' :f}i } Q‘{?/?(_/t e .‘mi‘b';i / //7/ j
- j "’"‘ -~ . / ;4~ ) 7 N
4 _ . j‘ {‘ {/f cy,‘a /{.‘/ s l///%fe//z/zéa/w/J/f"/"ﬁ /é’/ ﬂ ;
y ' f"mé; vy (/2?7"/7“'4«/0{ /94/%&3;@
A -

’\' ) . .
%WM}

el

:/"? P Pk
At i T o . Py
v —zw. L
N ‘ :

.’. .
; i
| 3
~ PR 1 E
B I
% PR i
[ 5
. ' ":

s
-

A2 e ks W B S it Tl . N

‘"\: -

i XA




o Suorg g/
3 ) > - 45 ’
. . 1 = - }'& N
! :
. £
nl ‘ ’ L '

 GE,

L]
I SN e 3
.

N
3
.
S S

Y S SR L

RTINS
4

LS

ly
a3
T

Ty

. ' . - + >
. : N ’
{
B
. ' gl
‘
. > iy
.
. E
’
»
L
i
. : ek
27 e TN
: )
’ r
) ‘
. 4»(44/4 i
' ) i , e e L
~ ’,A ’;\ e wc‘fﬂ( M
4 & ¥
. o rE- %
B ) i
. o b4
v
o0 TR e e 2
BB T o L
- . ’ J.'w dTe et PR
. 2 24 : b3 W
. - . R R P
"< g A i " i A : '2"1-'/';41" ',\,\5_; :’:
- /?Mz/zacé yes ) aree AR 4
X ot J P cjfywvw-wé
. ‘ " , :
' o ) p'g/ . e / Y
£ ol Ceets (B>
:l - L€ W)WW L ' 94
) . ot . &
Ly } .
i /E'L{‘ A i .
AN ' e repreat
' ¥ /WM % CLceL i
T / ‘ s A o
‘ o ‘i< eOC/ ! W Lodet
22 ¥ o :
’r i ;‘ « 4 -{
¥ ' A
ER) - K
o . S . R iy v

z &

A TOE R . T P

. PR ¥ N - . ) ot
.o, T (.. X . n . ) .‘ . . l:‘":‘
——— T N it e ot




	Copy_of_Image00051
	Copy_of_Image00052
	Copy_of_Image00053
	Copy_of_Image00054
	Copy_of_Image00055
	Copy_of_Image00056
	Copy_of_Image00057
	Copy_of_Image00058
	Copy_of_Image00059
	Copy_of_Image00060
	Copy_of_Image00061
	Copy_of_Image00062
	Copy_of_Image00063
	Copy_of_Image00064
	Copy_of_Image00065
	Copy_of_Image00066
	Copy_of_Image00067
	Copy_of_Image00068
	Copy_of_Image00069
	Copy_of_Image00070
	Copy_of_Image00071
	Copy_of_Image00072
	Copy_of_Image00073
	Copy_of_Image00074
	Copy_of_Image00075
	Copy_of_Image00076
	Copy_of_Image00077
	Copy_of_Image00078
	Copy_of_Image00079
	Copy_of_Image00080
	Copy_of_Image00081
	Copy_of_Image00082

