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PREFACE.

TEEE Manual which has hitherto been commonly used for

archmological as well as for other Publie Works, and in
accordance with which all archwological estimates have bean
framed, is the Military Works Handbook, now in ita seventh
edition. But as this Handbook was designed solely to meet
the requirements of Engineers and Builders engaged on new
buildings, it necessarily contains much that is irrelevant
and much also that is quite unsuitable for archmological
works, In compiling the present Manual, T have made it
my object to present the materials in as simple and concise
a form as possible and so to arrange and index them that the
standing orders, instructions or specifications relative to any
given point may readily be reforred to. To this end the
Manual has been divided into two parts.  In the first are
set forth all essential Government orders regarding the main-
tenance of monuments and the conduct of conservation
work, the duties of Archwological and Public Works officers
and their assistants in respect of it, the principles and pro-
cedure to be followed by them, and such other explanations
as have seemed to me requisite, The second part contains
detafled instruotions and specifications on all questions
likely to arise in connexion with the conservation of ancisnt
monuménts in India. Thess instructions and specifications
are jotended to serve as a guide, wherever conditions
permit, but to be modified according to circumstances,
if for local or other reasons modification is thought
desirable,
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In the drafting of the Manual I have drawn to some
extent on my Pamphlet entitled Conservation of Anoient
Monuments, which was first published by me in 1907, and
1 have taken full advantage also of the valuable instrnotions,

particularly as to such matters as grouting, pointing and

underpinning, which were issned by His Majesty’s Office
of Works in the Report of the Inspector of Ancient Monuments
for the year ending March, 1913, My draft of the Manual
has been examined in detail by a joint committee of Publio

Works and Archmological officers, and many useful recom-

mendations made by them have since been embodied i it

To Khan Bahadur Hira Khan, Executive Engineer, Agra,
who was o member of thiz Committee, my thanks especially
are due for the drawings furnished by him for Plates 111,
VIII, IX, X and XII. To the Society for the Protection of
Ancient Monuments also, and to Mr. Charles Peers, Inspector
of Ancient Monuments in the United Kingdom, I am much

indebted for the friendly interest they have taken in tha

work and for the care with which they have examined the
proofs as well as for numerous useful suggestions with which
they have favoured me.

Simra, JOHN MARSHALL,
July 1st, 1922, Irirestor Gemeral of Archaology.
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For insertion in the Conservation Mantal by Sir Johw
Marshall,

General Rules for the treatment of
Stone Buildings with Preserva-
tive solutions.

In order to employ n stono preservative to the
best advantage, it is important to observe the follow-
ing rules earefully —

(@) The surince which requires the treatment
should be quite clean. Any foreign deposits,
stch as dust, soot, eto., should be removed
by a brush, which should not be so hard as
to injure the stone, H necessary, sodp and
hot water may be used, but coatings of oil,
colour or former preservatives will have to be
eliminated by special treatments. The oper-
ation ghould aim st freeing the pores of all
obstructions bofore the application of the
stone preservative,

(b) The surface should be quite dry. This rule
applies also if the treatment has to be re-
peated, (vide c).

(¢) The application of the stone preservative
should be repeated three or more times until
no more is absorbed. The first coating re-
quires & very dilute solution which will
penctrate ns deep as possible, and, on drying,
leave the pores still free to receive more of
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the preservative. The concentration of the
subsequent coatings may be gradually in-
crepsed.

(d) The preservative should penetrate the surface
a5 deep as possible. In order to facilitate
this, the solution, and if possible, the surface
also, should be warmed belore the applica-
tion.

(#) The smface should be cleaned with n moish
sponge, immediately after each treatment in
order to remave any superiluons preservative
snd keep the surface clean. If this precan-
tion is neglected the surface, on drying, will
appear unsightly and more or less gloasy.

{f) Round stifi paint brushes are suitable for
applications on plain surfaces but a sprayer
will be more handy for reliefs or ornamenta-
tions,

4g) The nozzle of the sprayer should be held as
near the surface as practicable and the solu-
tions (employed with the sprayer) should be
more dilute than thoese for application with
brushes. The reason being, that the rate
of evaporation from fine drops is much grea-
ter than that from a plane surface, and it 1s
desirable that the solution sghould not get
concentrated on reaching the stone surface.

\h) The quantity of a preservative which is pre-
pared &t & time should not be more than
what can be consumed in u short time. This
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i8 due to the fact that some preservatives
are aflfected by the atmosphers and the
solution will become concentrated by the loss
of ita volatile constituents. At the end of
the operation the brushes, aprayer and uten-
sils should be cleaned and left to dry.

1) The weather should be warm and dry. The
amount of moisture retained by a stone
surface depends on the humidity and tem-
perature of the atmosphere. If the treatment
is-carried out in moist weather, the preserva-
tive solution will not penetrate sufficiently
and, on drying, form o thin hard layer near
the surface, which will peel off in course of
time. Moreover, in hot weather the enclosed
moisture will tend to escape through this
hard layer and help in its disintegration.
The surface should not be exposed to the
direct rays of the sun at the time of treat-
ment,

These are the more important and general pre-
cautions, which should bo supplemented by the
directions which the proprietors specially recommend
for their proparations. There will still be sufficient
room for the sound judgment and skilful manipula-
tion of the operator. In any case it is very desirable
o carry out preliminary experiments on unimportant
jparts of the monument,

SGPI—817—X-8(14)—2-11-23—2,000..






CONSERVATION MANUAL.

PART I,

GENERAL.

1. The words * Ancient Monuments ' in this hand- Derxrrios or
book should be interpreted as monuments within the ;’;ﬂ'“
meaning of section 2(1) of the Ancient Monuments WIS
Preservation Act (VII of 1904), which reads :—

v Apcient monument” means any structure, erection or
moniment, or any tumalus or place of interment, or any cave,
rock-senlpture, inseription or monolith, which is of historical,
archmological or artistio interest, or any remains thereof, and
inoludes—

(@) the site of an mnoient monament ;

(b) euch portion of land sdjoining the site of an ancient

monument a8 may be required for fencing or cov-
ering in or otherwise preserving such meonument
and

{e) the mesns of scoess to and convenient inspection of an

ancient monument.

2, The following classification of ancient monuments, CrasstvtcaTion
both protected and unprotected, has been laid down :;ﬁm"'
by the Government of India,! and they are so clussified

t Qovernment of Indisn (Education {Depariment) Hesolution
No, 48 of 21st February 1910
1

F
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in the various Lists of Antiquorian Remains issued
by the Archmological Department, as well as in. the
Departmental Progress Reports.

[.—Those moniments which from their present condi-
tion or historieal or srghmalogical value ought to be maintained
in permanent good repair,

TL—Those monuments whick it is now only possible ot
doairable to sive from further decay by such measures as the
erndiestion of vegetstion, the exclusion of water from the
wills, and the like

I11.—Those ‘monuments whioh, from their advanced stage

of docay or compamtive unimportance, it is impossible or
unnecesMry to preserve.
3. The monuments in classes T and IT are further
subdivided thus : '
T(a) and I (a) . . Mopuments owned and main-
tained by Government.
1ib) nmd IL (B} - . Monuments owned and main-
_ tained by private persons.
[fe)und IT (&} . . Monuments owned by private

jointly or by the Government
axclusively.

4. As regards Class IT it will often be found neces-
sary to carry out initial repairs, over and above those
specified, in order to put a building in guch a state
that those minor measures will afterwards suffice to
keep it in a tolerably {air eondition,

N.B.—Becauss o building is put into Clase I1L, on account

of its very dilapidated condition, it does not follow that any
measures should be permitted which will tepd to hasten its
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deeay, 11 may still be & monument of interest as long as its
fabrio keeps together,

5. Only those ancient monuments which for the Moxouesrs
time being are declared to be protected monuments THE CUSTODY OF
under Section 3(1) of the Ancient Monuments Preser- 7% mﬂ_
vation Act are in the custody of the Archeological wwer, '
Department. But it is the duty of Archsological
Officers to bring to the notice of Govemment any
ancient mopuments, whether belonging to Government
or to private owners, which in their opinion are worthy
af being protected by notification under the Ancient
Monuments Preservation Act and preserved by Govern-
ment.

fi. If an officer of Government considers that a Provecriox oF
monument onght to be protected, he should address ::::“m Mowve
the Superintendent of Archmology who will in turn -
nddress the Loeal Government on the subject.

7. Cases of offences under the Ancient Monuments Orresces vsnen
Preservation Act should be reported to the Distriet T'® Axcresy

MoxrmEsTs

Magistrate for necessary action, f.:. sl Pt
o,

8. A list of protected monuments will be main- Lt or reo.
tained by each Archmological Superintendent, in which ‘mmwg"::'
particulars will be given of maintenance charges and y ixrixen ny
the agency by which the monuments are maintained. vis AncHa.
Extracts from these lists will be supplied by theZosicat = Suraws.
Archiological Superintendent to all authorities respon-
sible for the repair of the monuments to which the
extracts relate, and correction or mil slips will also
be supplied each year in order that the extracts may
be kept up to date. In the annual correction slips any
changes made in the annual grants should be shown.

Ha
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Cost OF MAIN- 9. The cost of maintaining Protected Monuments

TRNANCR OF is charged to Imperial Revenues, but the execution

w i OG- of repairs and other measures connected with the
upkeep of Protected Monuments and of the grounds
attached to them are usually carried out through
the agency of the Local Administrations.

DoTies oF 10. The duties of Archmological Officers in regard
ARCHECLOGIOAL  tn the conservation of ancient monuments are laid
AND Ponuno d followe s

Wongs Orrromns  90WD 88 b

ERIEp {a) To wdvise on the proposals for eonservation or restora-
ANCIEST MONU- ooy works submitted by the officers of the Public Works Depart-
e e ment (or other Departments) and to recommend the order of

E. and 4. Depart- procndenoe in which these as well as any works suggestod by

July Tk, 1903, (4) To submit proposals for the protection, conservation or
ropair of ancient buildings of intercsi requiring pressrvation,
which have come to their own notice during their tours.

{e) To pass plans and estimates for all works of conserva-
tion and repair whether suggested by themselves or by the
Public Works or other Departments. It will not be the
duty of the Archeological officer to eriticlss rates, but to approve
and advise on the character of the works to be curried ouk,

(d) To nssist in the supervision of the works of conssrvas
tion while they ure in progrese. The degree of assistance
reqiired must depend vpon the nature snd importance of the
work. Tt will be the duty of the Archeologicsl officer to pesist
the Engineer with his advice and to bring to the notice of the
proper authority any alterations or repairs which in his opinion
are lkely to affect the architectural or historical interest of
the building.
GENERAL INSPRC- 11. The duty of making regular and systematic
TION OF ANCIENT jngpections of monuments rests primarily with the
MOWUMENTS: Publie Works Department, who are required to arrange

for an annual, or even mors frequent inspection to be
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made by Executive Engineers of the antient monu-
ments in their circles. It is the duty of Executive
and Superintending Engineers to keep Government
fully informed as to the condition of those monuments,
whether public or private property, and to prepars
estimates for their repair.®
12, With the exception of the usnal maintenanee or Rerarss ormun
annual repairs (see para. 36) no work should ha::u MATN-
undertaken on a protected monument without previons T*¥ANCE on
reference to thapﬁmhmlﬂgicnl Officer mnmzed. sdchini o
13. Before signifying their approval of proposals Prorosacs
for conservation or repair works made by officers of PITATED av
the Public Works Department, Provinecial Archiolo- gmu:,f -
gical officers are required to consult the Director Bducation
Generul of Archwology and to furnish him with & ment letter No. 907
memorandum of such proposals, plans and estimates 77/ of the 15tk Ma
being also forwarded in important cases. :
14. Proposals initisted by Provincial Archeolo- Prorosars
gical Officers and relating to ancient monuments in?l““““ Y
British territory or in Indian States under Local Govern- ynorooias
ments are not to form the subject of ordinary corre- Ormosns,
spondence, but are to be printed and submitted in Edueation Depart-
proof in the first instance to the Director General, who, ment e e, 308
subject to the condition stated i para. 16 below, ia;h;,ﬁ'f’""'ﬂ'ﬁ'
to return the notes to the Provineial Officers, who
will then submit them to the Local Government con-
cerned.
1. The copy of notes submitted in proof to the
Director General should, wherever possible, be accom-
panied by photographs of the monuments concerned,

*P. W D Code, Vol I, para. 314,
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as well as by the plans and drawings referred to in
para. 32,
16. The instructions laid down in the foregoing

ABOVE IN CASES paras do not apply to proposals for works which nre

GF MINOR
IMPORTANUR OR

of 8 minor snd unimportant natare, and which do

OF WXCEPTIONAL not involve any restoration of the monument con-

URAERUIY.

gorned or any innovation or addition thereto. Not
do they apply to cases of exceptional urgency, where
Provincial Archsological Officers may not have time
to submit their proposals or those of the Public Works
Officers to the Director General. In such cases they
are to communicate to him copies of the proposuls
made ns soon a8 possible.

17. The Director General of Archmology will submit
to the Department of Education all conservation
notes recorded by himself or by Provincial Officers,
which relate to monuments situated in those Indian
States that are under the political control of the Govern-
ment of Indin. The Department of Education will,
in its turn, forward them to the Foreign Department
for fsvour of transmission to the Political Otfficers
concerned.

18. Conservation notes drawn up by the Director
General of Archwology on monuments in British terri-
tory or on those in Indian States under Local Govern-
ments will ordinarily be submitted by him direct to
the Local Governments concerned.

19. In any exceptional eases the Director General
will submit copies of his own notes as well as those
of Provincial Officers to the Clovernment of India in
the Department of Educstion for approval.
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20. Copies of all notes drawn up by the Director Education Depari-
General of Archwology and of those by Provineial ment letter No, 323
Officers will be submitted by the Director Gﬂnﬂﬂﬁ;i' S Aages
to the Government of India for information.

21. In addition to the measures to be taken for the Cosriimon
sctual preservation and repair of the fabrio of a monu- :t'“ Wm‘.}
ment the following are smong the most important g o0 0
points to be noted on by Archmological Officers when Orvosns.
compiling the conservation notes referred to above,
or when scrutinising proposals made by Public Works
Officers ;—

(n) Reasons for protecting and conserving o monunent
which is not already on the bools of the Archsological Depart-
ment.  In explanstion of the reasons, it will usually be neces-
sary to give o briel aceount of the history snd chiof features
of the monument.

(b} Owoorship and present use of the monument.

(e} Measures fo be taken by the Loosl Governmant or looal
civil authorities for protecting & monument under seetion 3{1)
of the Ancient Monuments Preservation Aet, ineluding the
fixing up of notifications, or for wequiring rights in or guardian.
ship of # monument under seotion 4{1) of the same Aet, or for
enfering into an agresment with the ewner for its preservation
under section 6{1), or any other mensures whioch may appear
necessary under the Ancient Monuments Preservation Act.
Arohmologieal Officers tust be careful not to put forwsed
any proposals which are not strictly in accord with the provi-
sions of the Ancient Mommments Act, or which might offend
tho religions susceptibilities of the individuals or communities to
whom an ancient monument belonge.  (See parss. 27 and 20,)

{d} Ownorship and acquisition of land adjoining the site
of an ancient monument, which may be needed for its preserva-
tiom.

{¢) Delimitation, clearsnoe, drafnage, fencing and lay-out
of the site.
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{1y Ercetion of notices warning the publie agninst damaging
& montument, (See poras 104—100.)

{g) Approach roads and means of access.

{h) Appointment of caretakers.

(#) Inguiries for nncient or local materials for the repair
of & monument. (See para. 56.]

{j) Reforcpoe to previous notes on the same mpuments.

22, The conservation notes of Archieological Officers
should be accompanied by representative photographs
showing the condition of the monument from sll points
of view before its repair is taken in hand, and they
should include full partioulars (illustrated as a rule
by sketches or seale drawings) of all works such as
windows, doors, railings, roofs, seats, or lamps, which
are to be restored or mewly inserted. No work is to
be put in hand without such particulars:

23. It may be laid down, as a first principle that,
as funds will mecessarily be limited, they should be
economised in such § way as to preserve, as far as is
practicable, as mady of the most important ancient
works as possibleland, to this end, preservation
should be primarily aimed at, and repair attempted
only in cases where its advisability is undoubted, and
where special funds can be provided for the purpose.
Of the buildings deserving repair only & very lLimited
number can be taken in hand in the course of any one
rear, and many will have to wait, it may be five, or
ten, years before they can be repaired thoroughly ;
but each year the annual work of protecting and
preserving them all must go on with unbroken regular-
ity, so that, when the time comes for repairing them,
it may not be found that neglect, in the meantime
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¥
has necessitated @ greater outlay than would other-
wise have been imeurred. To this end it may be
necessary to undertake certain urgent repairs in order
to protect the monument from further decay, and at
the same time to arrange for the preparation of esti-
mates for more thorough ropairs. Once 8 monument
has been so treated a grant for its annual repair should
be provided, in order that it may not deteriorate again
before the more thorongh repairs can be carried out,

24, As regards the selection of monuments [or Smwcrion or

conservation, it i diffioult, if pot impossible, to luy MONUMENTS,
down any comprehensive principles which can be
applied to each and every case. First, there are the
individual merits of the monument to be weighed ;
its historic importance ; its architectural value; or
any features which it may possess of peculiar interest
for the social, religious or artistic history of the country.
Then, its comparative merits in relation to other monu-
ments in its immediate vicinity must be taken into
apeount ; for, in some Licalities,where there s o dearth
of first class monuments, it may be well worth conserv-
ing a second rate building, which elsewhere would
be allowed to fall to ruin. A vanety of particular
considerations of this kind defy the application of
principles broad enough to embrace them all

25. Archmological, Public Works, or other officers Puascotes or
charged with the execution of conservation work COSSERVATION.
should never forget that the reparation of any remnant
of ancient architecture, however humble, is a work
to be entered upon with totally different feelings from
u new work or from the repairs of a modern building.

o Although there are many ancient buildings whoso
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state of disrepair suggests at first sight a renewal, it
should never be forgotten that their Mstorical value
i3 gone when their authentioity is destroyed, and that
our first duty is not to remew them but to preserve
them. When, therefore, repairs are carried out, no
offort should be spared to save as many parts of the
original as possible, since it is to the authenticity of the
old parts that practically all the interest attaching
to the new will owe itself. Broken or hali decayed
original work is of infinitely more value than the
smartest and most perfect new wark.
Livivo Mosu- 26, In the case of * living " monuments (by which
MERES: is meant those monuments which are still in use for
the purpose for which they were originally designed)
it is sometimes necessary to restore them to 4 greater
extent than would be desirable on purely archological
grounds. In every such case the Archmological Officer
responsible for the restoration should state elearly
in his comservation note on the monument as well
a8 in his Annual Report the reasons which have com-
pelled him to depart from the principles usually followed
by the Archeological Department.
Revigmos a7, It is the poliey of Government to abstain as
MONUMENTS. fur us possible from any interference with the mmge—l
ment or repair of religious buildings. But if such
i are of exceptional archmological interest,
and if the endowments attached to them are insufficient
for their upkeep, the offer of expert advice and guidance
or even of financial assistance may be made by Govern-
ment to the owners or trustees, on condition that the
ropairs are carried ouf on lines approved by the Archwo-
logical Department. As o general rule, however, the

-
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Archwological Department will not make itself respon-
sible for the upkeep of monuments (other than those
already on its books) which are used for religions
observances, nor should such monuments be declared
protected under the Ancient Monuments Act, except
by the express desire of the owners or trustees,

28, 1t should be borne in mind by Archological Tensisarion of
Officers that, even if the owners or trustees of a reli- ACREEMRNTS,
gious menument are willing to enter into an agreement
under section B(1) of the Ancient Monuments Proser-
vation Act, it is open to them to terminate the agree-
ment ut their own diseretion after due notice has been
given. It is possible, therefore, that Government
may be put to much expense over the repair of a
teligious monument, ouly to find afterwards that it is
deprived of all control over it by the owner terminating
the agreement. For this resson it is desirable that
in every agreement relating to & religious monu-
wient a clunse should be inserted providing that,
if the owner terminates the agreement, he shall
refund to Government any moneys which the
latter may huve spent upon the monument.

20, With regard to such matters as the prohibi- Promarmiox op
tion of burials within the precinots of protected SvmsLs, e,
monuments, the removal of red lead (sandur) or gh,
ar of modern and undesirable accessories (such as lamps,
pictures, coloured rags and the like), every care must be
exercised by Archwological Officers not to make recom-
mendations which would be likely to offend the reli-
gious susceptibilities of people who have an scknow-
ledged interest in the building,
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30, Estimates for works to be carried out by the
Public Works Department will be submitted by the
Executive Engineer to the Archwological Superin-
tendent for his approval and countersignature, Care
should be taken that nothing is subsequently added
to or omitted from an estimate without consulting
the Archmological Superintendent.

1. When an estimate has received technical sanc-
tion and funds have been allotted, the District Engineer
will arrange in consultation with the Archmological
Superintendent the date when the work is to be put
in hand.

32 In the framing of estimates care should be
taken to avoid ambiguity as to the purpose for which
the materials specified in the estimate are to be used,
e.9., if so many feet of plaster are shown in an estimate,
it should be specified for what purpose the plaster is
to be used, i.e., whether for walls, tops of walls, or the
like. Should there be any risk of uncertainty, the
item in the estimates should be numbered to correspond
with a similur number to be indicated on a sketch plan
attached to the estimate.

33, When an estimate is based on a conservation
note supplied by an Archmological Officer, the conser-
vation note in question should invariably be attached
to the estimate.

34, Estimates for Archeological works must nob

REPAIR ESTIMATES o ¢oomad on o plinth area basis ; nor most estimates

KOT PERMISSTHLE.

be prepared for quadrennial or quinguennial repairs.
Annual repairs are indispensable in the case of all
urchmological monuments.
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35. Henceforth estimates will be framed not only Basgs von
in accordance with the instructions laid down in the FRAMING ey
Military Works Handbook but with those laid dowsy MAT=
in this Manusl also, Where there is a discrepancy
between the two, the instructions given in this Manual
will be followed.

36. Annual “repair estimates which include any of Axwvan nerain
the following items +—namely, whitewashing or colour- ®Tiamms
washing, plastering, painting, underpinning, or restora- :::mm“rgun_
tion wark of any kind whatsoever, are to be submitted TURE,
for approval and countersignature to the Archwological
Buperintendent,

37. Annual Repair Estimates whioh are intended Brawumea .
to be of 0 permanent nature and to be repeated year MATES Fon
alter year must also be submitted for approval and **YUA% BEPATRN,
countersignature to the Archamological Superintendent
at the time when they are first framed and must not
subsequently be altered without his approval.

38. In cases where the preparation of detailed Postroxesmwr
estimates is likely to involve much labour, such esti- °F “'::ﬁ"‘"
mates should not be prepared until there is u reason-
able prospect of funds being allotted. In the first
instance approximate or rough estimates will suffice,

30. When an ancient monument hss once been GuasT ros
taken over by the Archiwological Department and jts ¥ANTENANCE,
repairs started, steps should be taken by the Archsolo-
gical Superintendent to obtain an annual grant for its
maintenance,

40, The Archmological Superintendent will Arrange SureRvisios my
personally to inspect all works as often as is practicable, mm
and where the work is of sufficient importance to require . Cokan
continuous archwological supervision, he will depute varsos Assisrasr,
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Surzmvisios oy & Conservation Assistant to watch the operations and
astihoiogiast %0, hulp the Public Works Subordinates with expert
mi wis Coxsga. knowledge and practical assistance. It is important
variox Assisr.  that an  Archwological Officer should be present
awe—eanil. whenever excavations are being carried out in or around
an ancient monument.
Fducation Depart- 41 All monuments under special repair must be
ment letter No. 201 inspected at Jonst omce @ year, while the repairs are in
f;: ﬂﬁf st progress, by the Archmalogical Superintendent  or
Assistant Superintendent in charge of them. I for
any reason it is impossible for Archsological Officers to
fulfil this duty, the facts must be fully explained to

Government.
WORKS CARIIED 42. Bome works of conservation are carried out
GUT AND exclusively by the Archmological Department. In such

mﬁr oy CaSe8 the Archmological Superintendent will be respon-

i Ancumo-  mble for contracts and payments and for the adequate

woaicaL. Durant- gapervision of the work. Tools or plant may be

PR borrowed from other agency Departments, but the
Archmological Superintendent  will  be exclusively
responsible for the execution of the work.

NEmD FOR 43. The task of conserving ancient monuments

sUPRRVISION.  is in all countries a peculiarly difficult one. In India
the dificulties which inherently besot it are still further
enhanced by the adverse climatic conditions, by the
genoral lack of skilled labour and by the fact that the
overseers who are charged with the execution of the
work are rarely equipped by training for this class
of work. For theso reasons it is of paramount import-
ance that the closest supervision should be exercised
by District and Executive Engincers on the one hand
and by the Archwological officers on the other. The

-



15 CONSERVATION MANUAL [ 44-7

need for such supervision cannot be too strongly
emphasised ; for wpon it will depend the success or
failure of every undertaking.

44, Arthmological officers should be cureful 80 PROGKAMME oF
to arganise their year's programme that they and their cossurvaros,
assistants may be able to divide their time to the best
advantage hetween the various special works which
they have to supervise. Thus, whenever possible, they
will arrange for buildings which are situated close
together to be repaired simultaneously, so that they and °
their assistante may be able to watch over the several
works at one and the same time.

45. Archmological Superintendents will be respon- Tramvve or
sible for the training of their Assistants and will satisfy CoNsERVATION
themselves that no Assistant is entrusted with duties g
which are beyond his capacity.

16. In no circumstances must an Archmological AsnaxoaeEsrs
Superintendent ask for funds to be allotted until he is ¥R stPERVISON,
satisfied that adequate supervision can be given to
the work by the Public Works and Archmological
Departments, I an Archeological Superintendent
considers that his own staff of assistants is inadequate
for the work in hand, he should submit proposals to
the Director General for increasing their number and
in the meantime reduce the programme of works.

47. It will be the duty of the Director General of Cosrmurrarsn

Archeology to satisfy himself, before funds are allotted, AM®asomrEyTs
FUR SUPERVISION

that the works proposed can be adequately supervised, .- besdin il
Archeological Superintendents must, therefore, indicate,

at the time when they submit their annual conservation

programme, the arrangements which they propose to

maks for the supervision of the works included in it,
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48. The conservation programme referred to in
the preceding para will be submitted by Archmological
Superintendents each year at the same time as their
budget proposals, in order that they may be considered
in detail when funds are being allotted.

49. Should funds be required for any urgent unfore-
seen contingencies after the submission of the annual
programme, application for them may be made to the
Director General of Archmology, who will endeavour
to arrange for a special reserve for this purpose.

50, 1f a work of conservation is being executed by
the Public Works Department or other Agency Depart-
ment, the Conservation Assistant will act as the repre-
eentative of the Archmological Superintendent, and it
will be his duty to wateh the work during execution
and render every assistance to the Engineer or Bubor-
dinate in charge of the work and to explain, if neces-
sary, the meaning of the Conservation Notes or other
special or general instructions of the Archmological
Department, and if possible to solve on the spot any
point of doubt as to the intentions or requirements of
the Archmological Superintendent that may arise
during the execution of the work.

51. He will keep the Archmological Superintendent
fully informed of the progress of the work and of nny
difficulties that may arise requiring his special instrue-
tioms.

52. The Conservation Assistant will not interfere
with or issue instructions to the contractor or workmen,
but he will point out to the Subordinate in charge of
the work any changes or improvements in the execu-
tion of the work that appear to be necessary. He will

13323
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record in writing all remarks or suggestions which he Dures or
may have to make, and any differences of opinion CONSERVATION
that may arise between him and the Subordinate in e
charge will be referred to their superior officers. He

will also maintain a diary.

53. The Conservation Assistant should endeavour
as far as possible to foresee mistakes and take action
to prevent them before they occur, and it will be his
duty to bring to notice, as soon as he sees it, any appreci-
able departure from the requirements of the Archmo-
logical Department ae laid down in the Conservation
Note, estimate, or specifications, either in materials
or in the manner of execution of the work. BSuch de-
parture from requirements should, in the first instance,
be pointed out to the Subordinate on the work, nnd,
if the defect or mistake is not rectified, it should be
reported in writing to the Archmological Superin-
tendent, .

fi4. The Conservation Assistant will not be in any
way concerned with supply of materials, rates, measure-
ments of work, or payments,

55. He will take charge of sny moveable anti-
quities which may be discovered during the execution
of the work and maintain an accutate register of the
game and of their find-spots duly entered on a site
plan.

56. Befors wark upon & building is started (see INgvmuzs zou
pamn. 31), ecareful inguiries should be instituted AT o
regarding the supplies of sand, bricks, stone, lirne
and cement in the immediate neighbourhood. Samples
of all these should be obtained by the Subordinste
in charge, with their respective prices, and forwarded to

9

-
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the Executive Engineer for his approval, or, if the work
i being carried out by the Archmological Department,
to the Archwological Superintendent, The question
of obtaining good sand, as hereafter described, is
especially important, and samples should be obtained
from all pits, rivers, or seashores from which it can
be delivered at a reasonabla rate. The Subdivi-
sional Officer is to institute inguiries in the district
to sscertain whether any old materinls, such as old
bricks and stones, ete., can be obtained similar to
the materials in the building on which he is working,
and is to report at once whether such matorials are
available. But no materials nre to be taken from an
ancient structure or sits without written instructions
from the Archeological Superintendent.
NATTRE OF 57. The Bubordinate in charge must understand
WORK. quite clearly that every endeavour is to be made to
keep the original portions of the structure in position,
Pulling down any part of original work, or restors-
tion as commonly understood (vie., the insertion of
new work into the old), will only be purmitted upon
the written instructions of the Archmological Officer
in charge. (8ee also paras. 25, 26, 68 and 69.)
Deposit oF 58. The Archwological Officer present at an excava-
POIL BARTIL  tion (see para. 40) will also decide where the spoil earth
is to be deposited, so that it need not be shifted again.
The place of deposit will depend upon the direction of
any future excavations that may be contemplated.
Nuzp ron care 59, All excavation is to be carried out with great
TR IXCATATION. care, in order that any old masonry or other remains *
buried in the earth may not be damaged. Any such
remaing should, whenever possible, be left lying
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untouched as they were found, and, if liable to
decay through exposure to the stmosphere, should be
govered over with sacking or other material and kepk
pormanently damp or dry as may be required.

60, Care should be taken in all excavation work
to nota carefully the lines of disturbed and undisturbed
ground, as much evidence of considerable interest and
importance is thereby gained.

6l. The overseer must make eareful provision to Paorscriow or
prevent any water from rainfall or drainage, collecking FXCAVATIONS,
in the holes or excavations for underpinning, and all
excavations are to be protected from inclement weather.

§2. The overseer will make over to the Archmolo- Coms, erc,
gical Officer on the spot all coins, eurios, pottery or
valuables, that may be found by the workmen. It
will be the duty of the latter to maintain acourate
registers of the find-spota of all such articles and
to label and preserve each onme carefully. Provided
the finds do not come under the provision of the
Treasure Trove Act, rewards will be given by the
Archmological Department to the workmen finding
the coins, ete., at the rate of one anna for any copper
eoin considered worthy of sequisition and the bullion
value of any gold or silver coin. The Archemological
Superintendent will decide the amount of the reward
for other articles found.

63. The overseer should carefully strut up or support Saosno, Frc.
any overhanging pieces of masonry, fractured door
or window lintels. Dlecayed arches should be pro-
perly centred up, it in an unstable condition. Any
wnﬂanrwwmwhichminnﬂmguumubu.tu.nnﬂ
are lisble to fall down, must be properly shored up

02
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with raking shares, needles, sole plates; ete., in accord-
ance with designs that should be approved hy the
District Engineer. These posts and shores should
be periodically examined to see that the wedges are
tight and that the wood has not shrunk or swollen to
any dangerous extent.

Coxcaers mxps, (4. A firm foundation must he obtained for the
BT,

STEUTTISG A¥D

Visirons,

sole pieces of the shores, and vancrete beds are to he
formed if necessary. Needles are not to be cut into
the walls except by the direction of the Archmalogical
Superintendent,

65. The overseer must assure himself that the
scaffolding to be used is of good sound material, and
not defective or liable to sudden fracture.

66. The overseer should see that the sides of
trenches, ete., are efficiently stratted and planked, and
that they are kept free from water by pumping or

G7. Visitors should not be allowed near those
portions of the building where works of presarvation
are in progress, and in some cases the buildings should
be wholly closed to the public. Notices are to be
erected at all points of approach, and this rule is to be
strictly enforced, except in those cases where written
permission has been granted to view the ruins.

68. Great ecare shonld be taken in all cases not to
fill up or obscure old beam holes or putlog hales, ete.,
in the walls, In seeuring wall tops, gable ends, etc.,
existing evidence of slopes of roofs, oto., must be lefy
exactly us found, and not touched in any way without
the instructions of the Archmological Buperintendent,
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69, Overseers are to remember that every scrap
of evidence existing in the building on which they are
working—such as broken corbels, string courses,
relieving arches, éte.—is to be preserved and not in
any way obscured by the works of preservation, and
that all new evidence brought to light shonld be
reportad.

70, In cases where fallen featores of & mined Rerraopuesr or
building may have to be replaced, great help may be PALLEN mEmbsERS,
afforded towards the necessary reconstruckon by s
careful survey of the débris hefore any stone .8 lifted
from the promnd. A stone, falling from the walls or
roof, will naturally come to the ground on & spot as
near as possible vertically below the position it origin-
ally ocenpied ; and ad its place upon the ground will
help to indicate its former position. A rough sketeh
plan of the site should be made, on which the ground
immediately around the base of the building is marked
off into separate areas. The individual stones can
then be marked nccording to the area in which they
lie (ses paras, 189, 221). To gather up these fallen
stones and to mix them indiseriminately, would cause
hopeless confosion to those unfamiliar with the eon-
struction of such buildings. These remarks apply, also,
to the excavation of seulptures embedded in the débris
acenmulated around the bases of temples. Very great
cate is necessary in such cases not to damsge the soulp-
tures or the basement mouldings of the temple in the
operation.

71. lmmediately after the completion of repairs CourLemos oF
to any monument, the building and its surrotundings WORKS.
should be cleaned and tidied up and any marks thut
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may have been affixed to stones should be erased. All
martar wheels, mortar heaps, brickbats, rubbish and
the like should also be entirely remowved.
COMPLETION 72. Completion certificates will be prepared by
CERTIFICATES, the District Engineer and countersigned by the Archeo-
logical Buperintendent, who will withhold his signature
Edusation Depari- if the work has not been done in strict accordance with
:"‘:?" i'}“ 200 the instructions given on the estimate. When a com-
21n, ;ﬁj'." "¢ pletion certificate has been countersigned by him, the
Buperintendent must notify the Director General of the
fnct. If for any reason it is impossible for Archmo-
logical Officers to fulfil thess duties, the facts must be
fully explained to Government.



PART I1.
DETAILED INSTRUOTIONS AND SPECIFIOATIONS.

75, 1f existing arches have to be comploted or Amcmes, wee.
taken down and rebuilt, centering should be fixed,
and, il considered desirable, the rebuilding should be
set up dry and photographed (before continuing the
work) for the approval of the Archmological Superin-
tendent. With reference to the orders contained in
the M. W. Handboolk (Reprint 1918, page 26, sections
27-31), which require modification in the case of
ancient urches, specific instroctions should be given
on the estimate regarding bonding, thickness of joints,
maortar, ete.

74, 1f buildings are infested with bats, expanded Bars axp mnps.
metal or wire netting sereens should, wherever possible,
be fixed in windows or other openings, and automnti-
cally closing doors should be provided, made either
of wood or of expanded metal in iron or wood framing.
(See paras. 104, 106, 266.) The doors should be
opened at night-fall and sulphur bumnt inside the
chambers in order to drive out the bats, after whinh
the doors should again be closed.

76. If the openings are too numerous to be closed
with expanded metal screens, or if there are objections

a8
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on msthetic or other grounds to their insertion, bats
and birds may be destroyed or driven away (a) by
stretching piano wires tant across the interior of the
building at intervals of about 6 inches or (b) by
suspending in the openings babul thorn bushes, on
which the bats tear their wings. Piano wires, which
have the advantage of being practically invisibile, have
been found specially serviceable in keeping pigeons
from the interior of large domes. The use of babul
thorn bushes should be resorted to only as & temporary
measure or in places where they will not detract from
the appearance of a building.

76. Bitumite cement is obtainable from Messrs,
Winter Bros., 13, Crooked Lane, Caleutts. It s
useful for repairing leaks in arched, pitched or termced
roofs, in masonry tanks or reservairs or in galvanized
iron roofs. In all cases care must be taken that the
surface to which it is to be applied is tharoughly dry,

7. No modern bricks whatsoever are to be used
on any old building without the EXpress pormission
of the Archmological Superintendent,

78. In repairing  brickwork, bricks of the same
size and fabric as the original must be used ; they
can frequently be obtained without difficulty, and at
8 minimum cost, from old dismantled buildings in
the neighbourhood, but this shauld only be done under
the written authority of the Archmological Super-
intendent. In the absence of instructions to the
contrary, the bricks shonld be laid in the same bond
and the mortar joints should be of the samo thickness
and toned to the same colour as in the old wark.
Where desirable, the mortar joints should be recessed
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about {* or 1" back from the face, but this should not Brcxwomr—
be done except under instructions from the Archeo- conéd.
logical Buperintendent. Great care should be taken to
keep the brickwork and joints clean. (See paras, 202
—220)

79. Under instructions from the Archeological
Buperintendent spalled bricks may, il their Fabric
iz sound, be mended by using either of the following
glue cements :—

i i{]ﬂ S “f Mixed with fhe least possible
1 red ochre quantity ol water.
(b) 4 glue

1 bailed linseed oil by weight.
1 oxide of iron.

20, Especial attention should be paid to the instruc- Srpovicanos
tions laid down in M. W. H. pp, 24—356, paras. 9, 11 0F BEICEWORE.
(ad finem) 14, 16 and 17,

81. Benches and seats of the usunl modern type Bewcmss axo
with cast iron legs are an anachronism at Arclmolo- SEATS.
gical buildings. Where benches ure necessary in the
gardens or compounds of an ancient monument, appro-
priate designs should be prepared by the Archmological
Officer (see Plates I and IT).

82. An image that has fallen should not be replaced Canvixas,
on & pedestal or in a miche, unless it is certuin that it Dtagss, e,
was originally set there. Endless confusion may be
caused by the indiscriminite re-erection of images
in the wrong places (see para. 85).

83. The repair of divine or human figures s never
to be attempted and that of free floral designs only
in very exceptional cases. Empty niches should remain
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empty, if their images are lost ; and the spaces ocoupied
by images in friezes and string courses should, in
repaired portions, be left blank. Broken images should
not be mended with new limbs or other parts, but
old portions may be pieced together, as far us that is
practicable. This work should be done by an
experienced Archmological modeller,

#4. The reproduction of geometric designs is some-
times admissible, particalarly in living monuments
of the Muhammadan epoch, but each case must be
decided by the Archmological Superintendent on its
owWn merits.

85, Any carved stones or bricks or any pieces of
tilework that are found lying in the débris on old
sites, should be restored, if possible, to their former
positions, provided always that no doubt exists as to
what those positions were,

86. The conservation of temples and monusteries
excavated from the living rock presents  difficultios
of a kind difierent from those which ordinarily confront
engineers. The notes furnished by the Archmalogical
Superintendent must, therefore, be as full as possible,
and must be accompanied by detail drawings of any
reconstruction that may have to be carried out.

B87. Where the original monolithic pillars or walls
have fallen or are badly decayed and where it is neces-
sary to introduce new pillars or new masonry in order
to support the superincumbent mass of rock, the
Archmological Officer must furnish measured plans and
drawings showing the precise position and details of
the new pillars and masonry, and the exact amount
of chiselling required in order to fit the new stomes
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into their appropriste places, He will nlso specify Cave Tiuriss,
the dimensions of the blocks to be used in the new work. MONASTERIES,

88. In all such reconstructions care must be taken WO
that the new stonework may match in texture and
colour, and may be dressed in the same way as the
face of the rock immediately adjoining.

89, The joints of the new masonry are to be as
inconspicuous ns possible, so as to avoid unnecessary
contrast with the jointless face of the original rock.
To this end, the beds are to be sunk §” and the borders
around them are to be chisel-dressed and not less than
9* in width, fine tooled, free from any winding snd
trae and square in every respect. The binding materisl
will be cement mortar (see paras, 94 and 96), which
will be laid in the hollow of the beds, leaving the joints
clear and close fitting (see Plate VIL, fig. 2).

- 90, Especial care must be taken to ensure that the
new masonry is carried flush up to the rock above,
and that the joint between is well sealed with
grout,

91. If the original rock face s weather-stained,
an artificial stain (see para. 238) may be used for the
new work, but in no ciroumstances will a body colour
ar coloured plaster be permitted.

92, Where the original verandahs of caves have
disappeared, and in some other cases also, it may be
imperative to provide for drainage by cutting channels
in the ancient floor and walls of the caves. The align-
ment of such channels must be shown on & plan by the
Archwological SBuperintendent, They will be as short
and straight and inconspicuous as may be practicable.
Their width should not exceed 6°, and they must be
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Cavs TourLes,
MosasTenies,
ETO~—concld.

Cemesr Monran.

neatly and acourately cut and chisel-dressed. Unless
otherwise specified, they should be rectangular in see-
tion, their tops being horizontal, not arched, where
they pass through walls,

93. In no eircumstances must the ancient floor
of a cave be cut to falls for purposes of drainage. Nor
must any hacking of the floor or walls be permitted
in the cutting of drains,

94, Cement will be slow setting, complying with
the British Standard Specification of Portland cement.
The overseer shonld oocasionally make a test of the
material from bulk, by mixing some cement to the
consistency of stiff paste, and well ramming into a
glass bottle. When set, the cement should neither
have become loose through contraction, nor have
cracked the glass through expansion.

95. In the absence of specific instructions to the
contrary from the Archeological Superintendent, the
use of cement on any conspicnous part of a building
for pointing, plastering or other purposes should be
avoided, as, if visible, it will impart an obtrusively
modern note to the strocture.

96. Unless otherwiso specified, ocement mortar
should be formed of 3 parts sand to 1 of Portland
cement, mixed in small quantities as required. When
used for tamping, the mortar is to be mixed with
only sufficient water to make it cling together when
tamped. Bee M. W. H., p. 17, para. 12,

97. Cement Concrete ordinarily is composed of the
following ingredients, but the quantities should be
varied uecording to locul necessities :—

For foundations—1 purt of Portland cement, 3
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parts of sand, and 8 parts of clean stone, brick or gravel
broken to pase a 1} inch ring, mixed thoroughly, first
in dry state, and again after the water has been added.

For flooring and terrocing.—1 part of Portland
cement, 2 parts of sand, and 5 stone brick or gravel,
ete., broken to pass a 1-inch ring,

Ses M. W. H., pp. 17—19, paras. 2, 4, 11,

98, Unless the cost is prohibitive, clamps and Crawres axp
dowels should be of copper, gun-metal or slate.  H the Dowsa,
use af iron dowels is unavoidable, they should be
heavily galvanized and laid in cement.

99. All eracks and fractures should be the object cpioxs axn
of periodical inspection on the part of the overseer Fracrumes,
who should place plaster or glass * tell-tales ™ across
all such defeetive parts of the walls, If of plaster, these
* toll-tules * should be mode of Portlind or similar
cement formed in small oval pats, the size depending
upon the width of the crack but generally from 3 to 6
inches long by 1 inch wide and § inch to } inch thick.

If of glass, the glass should be ordinary crown glass
about 17 wide and 6" long, secured st either end with
a pat of cement leaving the middle clear. The stone
or brick, on which these tell-tales; whether of cement
or glass, are placed, should be thoroughly cleaned
in order that the plaster mny adhere, These * tell-
tales "' are very important as evidence of settlements,
ete,, and any signs of movement should be immediately
reported to the Archwological Superintendent, The
making good of wall erucks, fractures, sattlements, ete.,
is to ba decided only after consultation with the Archwo-
logical Superintendent, and no overseer is called upon
to deal with such work without the fullest instructions.
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100. Narrow cracks in walls may be filled with lime
or cement grout. Wider fissures may be filled with lime
or cement concrete.  Or, if & grouting machine is avail-
able, they may be filled with clean ballast, broken
stone or granite (passing 1}° ring), and the grout
afterwards forced in to bind the whole topether,

101. Unless there are special reasons to the con-
trary, the grout or concrete should be recessed from

1" to §* from the face of the wall, according ‘to the
width of the crack and the relative coarseness of the
filling material. The filling material will be coloured
and finished to match the adjoining surfaces.

102, For filling cracks in roofs, lime grout or lime
poncrete should be used. In special cirenmstances
and in certain localities waterproofing compounds,
guch s Matex, Medusa, Pudlo or Bitumite Cemoent,
may be used, under instructions from the Exeoutive
Engineer, for finishing off the grout or conerete.
Before filling, eracks or fissures whether in roofs or
walls, should be well cleaned and watered, and the
filling material should be worked deep into the eracks,
and not merely plastered on the outside. ** Winter
Bros.” cement can only be applied to a dry surface,

108. Unless otherwise stated, doors, windows and
frames, will be of best teak or shisham wood, free from
knots, ete. Drawings of panelled and eross-batten doars |
and gates of typical Indian pattern are reproduced on
Plates 111 to VII. Frames will be securely fixed in
openings by means of rag bolts run in lead and let
into the joints between the brickwork or stonework, as
the case may be. At least two bolts should be
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provided on each side of the frame for every three feet
of height (see Plate VILI).

104. Expanded metal netting in angle iron frames Doons axp
will often be required for windows. The frames should Wrsnows—
be L-shaped in section, and their dimensions should “*™
vary according to the size of the opening, but 14 <1}
inches will be the most usual size. They will be fixed
in a similar manner to that described above for wooden
frames. The expanded metal or netting will be attach-
od to the frames before fixing by means of a flat iron
rivetted to the frame (see Plates IX and X).

105. When expanded metal or wire netting in metal
frames is inserted, the frames should be painted a
neutral tint to barmonize with the adjoining surfaces.
In the case of white marble buildings or walls covered
with ivory tinted plaster, the frames should be paint-
ed ivory white.

106. As o rule, windows will be fixed and will not
require to be opened. For such doors as it is desired
to keep closed, specinl automatic seli-closing hinges or
springs or other sufficient door-closers must be provided.

107. Hinges and bolta should always be of the
strongest and best quality. Unless otherwise specified,
hinges should be of brass; the bolta may be of iron
with brass screws. ngu:hmﬂﬂbamnkmtha
woodwork and screwed on with long screws. Each
leaf of & door or window should be provided with upper
and lower bolts, which should be securely serewed on
to the woodwork in a workmanlike manner. -

108, Unless otherwise specified, doors will be secured
by strong brass padlocks, the rings or bolts to which
the padlock is locked being fixed through to the inside
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of the door, not merely screwed or nailed on to the
outzide,

Drarsaoz, 109. Proper provision is to be made for drainage,

espeeially for taking off flood water after heavy rain,
Water must not be allowed to stand about in poals
or ditches near an ancient monument. The walls
of many monuments are none too securs, and the
scouring of earth away from their foundations may
cause much damage. Drains should be made o8
inconspicucus as possible, but where stone or brick
drains are necessary, they should be strongly built
on concrete foundations and should not be linble fo
collapse or sinking or be in need of frogquent repairs,
110. Before the rains set in, special attention should

be paid to thewoof drainage as well as to that of open
halls and colonnades of buildings without adequate
toof covering.

Frsomse aso 111. When wire fencing is employed, the standards

OOMPOUBD WALLS. ghould preferably be of stome or reinforced concrete.
Corner posts (6°«6") and struts should be bedded
in concrete, and intermediate posts (4% x4") should
be buried at least 2° 6% deep. If iron standards have
to be used, they must be securely bedded in lumps of
concrete at least 15" square, the top of which should
be 6" below the surface, so as to admit of grass
being grown over it. Proper straining posts must be
fixed to the angle standards, and wires must be taut
and nuts and bolts securely fixed, so that the wires may
not become slack. The wires should be sufficiently
closa to prevent goats from getting between them.

112. If brick or stone walls are erected or repaired
around the compound of an ancient monument, the
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same principles will apply to them as apply to the
monument itself. Care in particular must be taken
that the joints of the brick or stone work are clean,
that the mortar is coloured as directed by the Archmo-
logical Officer, and that no mortar is smesred over the
face of the brickwork or masonry,

113. If sunk walls are employed, they are to be Svsx on
constructed as retaining walls ; proper weep-holes are MFTAINING
to be provided and precautions must be taken to prevent bz -
the walls bulging from excess of pressure behind.
Adequate drainage must also be provided, so that water
may not stand in the diteh.

114. The thickness of such retaining walls at any
given point must be not less than one-third of the

height above that point. ’

115. In the repair of old concrete flooring (see pars. Frooes axp
97 and M. W. H., pp. 17—19, paras. 2, 4, 11) care must PAVEMENTS.
be taken that any old material which it may be neces-
sary to pick up is discarded and that entirely new
materinl is nsed by the Contractor. Attention to this
point is especially necessary, as it is a not uncommon
practice among contractors to pick up a patch of
concrete flooring, mix the materials with a little fresh
lime and relay them, charging for the work as if all
the materials were new.

116. In places where there is muech wear and tear
to concrete flooring, eg., through doorways and

. it is sometimes advisable to substitute com-
position blocks or stone-slabs in place of the concrete,
and so save frequent repairs and the cost incidental
to them,
D
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117. The restoration of ancient stone paving should,
wherever possible, be avoided, and should rarely.
if ever, be undertaken, unless the monoment to
which the paving belongs is in first rate condition. In
the interior of buildings old broken and spalled flags
may often be successfully used sgain by bedding them
in concrete and grouting the interstices betwoen the

* fragments. In open spaces, on the other hand (eg.,

in large courts arcund stupas and temples) it is gener-
ally preferable to relay the fragments on o light founda-
tion of broken stone or brick in mud and to allow grass
to grow between them. If, in such situations, the
existing fragments are insufficient to cover the whole
ares, patches of good soil (not less than 1 foot deep)
may be left between them and turf cultivated thereon,

118. The lay-out and maintenance of ancient
gardens are subjects which call for special knowledge
und experience, and questions. regarding them should
ordinarily be referred to the Director Genernl of
Archmology.

119, Before submitting proposals for restoring an
old garden or for laying out & new one in connexion
with an ancient building, the archwological officer
should satisfy himself that the soil is suitable for the
purpose, or that it can be made suitable by the help
of fertilisers ; mdthatanndequntqmdparmm!
supply of ﬁuh water can be obtained, either from
wells or canals or from other sources,

120. Most trees require not less than six feet of
good goil in which to grow; shrubs not less than
four feet; flowers not less than two feet; and grass
not less than one foot.
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121. If pits for trees have to be quarried  in Ganness—eontd.
rocky ground, the rock around the base of the pit
(which as stated in the preceding paragraph is to be
at least 6 ft. deep) should be shattered with & sufficiently
powerful charge of explosive, so that the roots of the
trees may be able to penetrate into the erevices thus
formed.

192 Tress and plants which wre indigenous in
the district where the garden is situate or which
have become scolimatised there are preferable to
exotic ones, and evergreen trees and plants are as
rule preferable to deciduons anes.

128, Thick foliaged trees, such as the Mimusops
(khirnd), and trees such as the Nim which for other
reasons are deleterious to anything growing beneath
them. should not be planted in positions where they
will overshadow shrubs, flowers or grass.

124. Trees of the fiows family, eg., the pipal and
banyan, and other trees which easily take root in
the crevices of masonry, should not be planted in
the gardens of ancient monuments, If such trees are
alrendy growing in the immedinte vieinity of an ancient
monument, they should, if practicable and if there
is no objection on religious or other grounds, be cut
down and eradicated.

125. 1f creepers are teguired for covering ancient
walls, ete., or in the immediate proximity of unecient
structures, those only should be used which are
known to be innocuous to masoury, €.g., Antigonum,
Quisqualis. ** Morning Glary,” Tecoma, ete., ste., ete.

126. Flowers, whether annual or perennial, are more
costly t-omn’mtninthmtrmnrnhmbs.md.m]m

03
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laid out in bold broad schemes and maintained
at a high pitch of excellence, are apt to detract from
the dignity and impressiveness of the garden and of
the monument to which it belongs. Unless, therefare,
there are special reasons for introducing them and
unless they can be well and carefully tended, their
presence in the gardens of ancient monuments is not
ordinarily to be advocated,

127. 1f pathways of gravel, bajri or the like have :
to be laid down, their foundations must be such
(however narrow the pathways may be), that weeds
cannot force up their way from beneath. Unless this
initial precaution is taken, weeds are apt to become
a never-ending source of trouble.

128, In laying out or restoring ancient Indian
gardens it is all important to preserve the essential
character of the originals, whether that character
expresses itself in the symmetrical handling of the
design as & whole, in the careful balance maintained
between its component parts, in the schematic arrange-
ment of parterres, causeways, watercourses and the
like, or in the formal treatment of other features.
But it is not necessary to attempt to reproduce with
pedantic accuracy the original appearance of the
garden in all its particulars by banishing from it any
trees, flowers or fruits, etc., which were not grown
by the ancients. Since the days of the Mughals (to
which period most of the old Indian gardens belong)
borticulture has made immense progress, and now-a-
dnyuitwwldbnuahmrﬂturafmtugmwﬂuwhﬂ
Hidmothnmndamrmhalnghulgudenunthu
ground that such roses were not known to the Mughals,
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as it would be to substitute the old fashioned Indian
beaten earth in place of a far more beautiful lawn of
grass. In these matters concessions are rightly to be
made to modern taste and the wishes of the community
who frequent the gardens, Archmological officers
should therefore endeavour to observe the happy mean
between sntiquarisn sccuracy on the one hand and
wsthetic beauty on the other.

129, Proposals to pump cement grout into the Guovrise,
interior of walls in order to consolidate or strengthen
them should be made with caution. It is rarely that
a void which eannot be thoroughly cleaned out with
water can be satisfactorily filled under pressure, since
there are bound to he dusty surfaces with which the
grout will not make a solid jeint.

130. The use of grout under pressure requires ex-
perience and oareful supervision. Special instructions
adapted to each particular case will be given by the
Exequtive Engineer, but generally the following rules
should be observed :—

131. Numerous holes must be left in the pointing
for the escape of air and for the liquid grout.

132, The pointing must be fairly hard and set
on the outer face before grouting is commenced : a
period of three to four weeks is usually necessary for
this to take place.

183. But where cement has been used for filling
the joints at the back of the lime pointing, then grouting
may be begun about ten days afterwards,

184, Where o grouting machine is used, the whole
body of the wall to be treated should be thoronghly
washed ‘out with water (forced in under & pressure of
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Guovrtva—contd. ahout 15 Ibs. to 20 Ibs. per square inch), commencing
at the top of the wall and working downwards. Great
care should be taken that no air, or waterlock occurs
in the work, or that any bulk of water s left in the
thickness of the wall. The walls must, however, he
tharoughly saturated before grouting is commenced.

135. The mixture in the machine is to consist of nol
more than three parta of sand to one of cement, or
as near this ratio ss the nature of the sund will
allow to flow in the machine.

136, The sand and cement in the nscertained ratio
are to be measured on a boarded platform, and roughly
mixed in o dry state. Three buckets of water should
then be poured into the container, and while the blades
are made to revolve rapidly the mixed cement and
sand should be gradually shaken in until the grout
becomes creamy in consistency. It should not be
too fluid, and the overseer should sim at gebting a
fairly thick grout forced into the cavities under high
pressure, tather than a very thin grout under low
pressure. The sand used should not be very coarse,
but of finer grains than that used for pointing; it
must be perfectly clean and free from dusty particles,

137. The grouting of cavities should be com-
menced ot the base of the wall, and no more should
be treated st one time than will approximately corres-
pond to the capacity of the container. This can be
estimated when the walls are being washed out.

138. The openings left in the pointing should
be fitted with ordinary wooden taps with the ends
insarted well into the eavities or the prepared holes
left in the lime pointing at the junctiou of bed®ing aud
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heading joints, and the space round the circumference Guovrmvg—cankd.
of esch tap closed up with damp clay. The nozzle
of the feed pipe should be inserted at some convement
point above the level at which it is estumated the grout
will rise in the wall

139, When the pressure is turned on, the grout,
as it fills up the eavity und rises in the wall, will low
out of the orifices of the taps, und these should then
be successively turned off, the process being continued
until the grout in the container i1s exhausted. Care
must be taken that the grout does not run down the
wall ar in any way show on the face.

140, Each grouting point should be fed twice
from the machine ; and each tap, when once charged
with cement grout, either from the machine direct or
by percolation from other grouting holes, should be
well cleared with & wire befare the grout has had time
to set in it

141, The pressure obtained on the machine should,
" us o rule, be not less than 26 Ibs. nor more than 36
Ibs, per square inch, and if the above precautions are
taken, this should have no bad effect upon the lime
pointing (but see para. 150). When the work can
be made good with a lower pressure, the above pressure
need not be maintained. Inno case should the pressure
exceed 356 Ibs. per squareinch. The overseer should
carefully examine the pointing after the grout is forced
in, and, if it shows signs of being disturbed, the pres-
sure on the machine should be reduced.

142. 1| any of the lime pointing has been once
“ gtarted * from the stone faces, cracked by the
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GrovuisG—contd. pressure of the cement grout, the joints must be cut
out and made thoroughly good and sound with fresh
143, In hand grouting the proportions of cement
to sand will depend both upon the character of the
voids to be filled and upon the degree of fineness
of the sand. If the voids are large, one part of cement
to two parts of sand may be nsed, but if small, then
the proportion of sand should not exceed one part,
and sometimes, particularly in ashlar work, neat
cement should be used. In any case it is important
to keep the cement and sand thoroughly mixed by
continually shaking the can in which the grout is held.
144. A convenient method of pouring in grout is
to use an ordinary garden water can (without the rose)
with a long narrow neck, the orifice being § inch or §
inch in diameter. The best method of getting the
liguid into the wall is to use a cow's hom, inserting the
smaller orifice in the wall, but if this is not available,
either small cups of damp elay formed on the outside
of the grouting hole or handmade funnels of tin or
gine can be substituted.

145. It is necessary to leave, above the grouting
hole, apother small hole for the escape of nir while
grout iz being poured in, and, in order to male the
lstter flow more freely, it should be agitated by a
thin piece of wire inserted right into the cavity of
the stone-work.

146. Every effort should be made to utilise a grout
with as large an admixture of sand as is possible, so
long as it is consistent with good workmanship,
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147. Gronting machines are to be in charge of an Guovrmo—contd.
Archsological Officer and are to be operated by four
men (see Plate XI), .

148. Fix the pan on a firm bed with a slope so that
the delivery end is 6 inches below the other. If the
grouting is to be done near the top of a high wall the
pan should he suspended from a pulley by a rope
passing through the four holes provided for the purpose
in the rims.

149, Remove the cover of the grouting pan and
connect the air compressor to the pan with the length
of hose provided.

150. Two of the men should pump air into the
compressor until 35 lbs, per square inch is attained,
and the pressure should not be allowed to full below
95 lbs. per square inch for ordinary cases. Where,
however, the wall is thin or weak, the pressure should
be reduced to 12 lbs. or 15 Ibe. per square inch.

151. Two other men should, in the meantime,
mix the cement and sand as above described and place
it in the pan. While the third man mixes, the fourth
should replace the cover, connect the delivery hose
to the pan and insert the nozzle into the hole left for
grouting, well ramming round it with stiff puddle elay.

152, The valve on the top of the compressor should
first be opened, then that on top of the pan, and lastly
the delivery tap, The grout will be quickly forced
into the wall, but the mixing blades should be rapidly
rotated until the contents of the pan are nearly
exhausted. When this occurs (being ascertained by
the decreased effort required), the valve on the top of
the air compressor should be gradually closed in order
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Grovtse—eonid, to avoid the loss of pressure occasioned by the air
escaping through the empty pan, for in no case should
air be blown into the grouting hole.

163. The fourth man, who operates the nozzle
ol the delivery pipe, should watch for any stoppage
that oceurs in the flow of the grout. This is easily
ascertained by the fact that the hose vibrates consider-
ably while the grout is discharging, and if the vibra-
tion suddenly ceases before the contents of the pan
are exhausted, it indieates that either the nozzle is
choked or that the cavity is air-locked. In either
case the delivery tap should be immedintely turned
off, as, if the latter condition is the canse of the stoppage,
the face of the wall i= hable to be blown out, or the
nozzle end of the hose will be forced out violently and
the grout will discharge on to the wall.

154, Cure must be taken that the delivery hose does
not sag, as otherwise the grouting is linble to solidify.
If it does choke, it can be cleared out with a long %
ineh round rod.

155. In cases where a wall 18 weak, or a thin skin
of facing material is bonded to & mamn wall, it must
be efficiently hoarded and strutted into position before
the grouting is commenced.

156, The grouting pan should be cleaned out with
water if it is not to be used within two hours of a
previons discharge, snd the contents foreed out under
pressure.  The Arebmological Officer 18 expected to
take great care of the machine, keep the parta pro-
perly ailed, and prevent the grout from solidifying
cither externally or internally.
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157. Grout is linble to get into the eyes of the man Gaovrrse—concld.
who aperates the noggle, and as it is very painful and
dangerous, the Archmologionl Officer is to provida
spectacles with side protectors, and 18 to insist upon
their being worn, A small quantity of olive il is to
be kept on the site and is to be applied to the wyes
of any man who is affected by an secidental discharge
of grout.

« 158, In the repair of inlay work (pietra dura) the Ixuay wone
greatest care is necessary in order to ensure that the (FIETRL DURA)
new stones fit exactly, and that the edges of the existing
groundwork are not soruped or chipped. The following

ia the process to be followed. At the outset a tracing

on @ thin sheet of mica is taken of the patch to be

filled, and the tracing is then cut out carefully and

its nccurncy tested in order to ensure & perfect fit.

When the mica pattern is found to be a true fit, it is
thﬂnmpmducadhthinam&nh}'ﬂmnfnpnh

of tinman's scissors. The tin plate is next glied with

lac to the surface of the stone out of which the piece

of inlay is to be carved, and the rough inlay bloek

is then mounted for convenience on & wooden pedestal

about 17 6 high and held rigidly in & slot at the top by

means of a wedge. The pedestal, which is about 4

inches square in section, is fitted into & heavy stone

base to keep it steady.

159, The fret cutting is done by means of a pisin
soft iron wire (20 B. W. G.) moonted on & split
bamboo bow. A weight is attached to the point
of the bow to maintain the proper pressure on the
stone, Solid potberns are out by working the bow
like o frot-saw, and if the required pattert has s hole
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Ixtay womk— in the centre, a hole is likewise bored through the stone

contd.

and the wire of the bow passed through it before
stringing. The inlay blocks are cut on the slant, i.e.,
with an inward slope of about 15 degrees on the edges
to facilitate the fitting. When properly shaped the
edges are finished on a ‘san’ or emery wheel, which
is a composition of emery powder and lac in the pro-
portion of 2 to 1. The edges of the pierced work are
also finished off with a file made of the same emery
composition teinforced with an iron wire core.

160, After removing the tin pattern, the piece
of inlay is tested for size and corrected by filing until
it is an exact fit. The edges are then roughened so
4s to grip the cement, and the piece is embedded in the
recess with u special cement, the ingredients of which
are given below, and driven home by means of a light
wooden mallet. The surplus cement having been
removed, the inlay is allowed to set for at least a week,
after which the surface is cleaned and rubbed with a
“ thapi * made of emery powder and lac and washed with
waker.

161. The ingredients of the cement are:—

White lime of marble . . . + 4 seer
Powdered marble . . - 3 . B ohittaks,
Burnt zine powder . . . . : B =

Gom 1
*Gur " p ’ : } . - 1
‘Dl wrd® . . g - . . 2 "
* Patgcha ' . . . . . s d =
i
L]

1l

' Moatagi ' - - - . . ‘
* T‘l‘h‘i‘.ﬂﬂhm : - - - -
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162. The gum is first soaked in water and the Istay wong—
other ingredients are ground in the gum water toomd

form & thick paste. The above quantity of cement
takes two men two days to prepare. When ready,
it is kept in earthen pots well soaked in water and
taken out as required. The cement will remain fresh
for o week or ten days.

163, The following is a list of the stones commonly
nsed in Indian * pietra dora’:—

b Tneliali. Hinlustant pﬂf:lﬂll.ﬂi‘
1 | Aunte - Bamig-d-tinwn., Raln.
| = T Sapg-- 0o, Damila nnedl
J bl guars,
| =) Sang-l-TPanghan . h
{tiwalior,
& Nlnck marhle Hanr-i-Mosa H « | Alwar.
& | Rlooilstone - . Sanap |- Topuars Julsbud pusn.
i i Hang-l-ad . Thitto.,
T o Bang-|-Fitonia J||‘1;Lu“;lr":mlm
£ | Purtemele, Garnst fang--Tumbes Jubpur.
| Cnrnefian Bang-i-Aglyg . Cumbay.
1 | Croerhahell Bankh . = i‘-ﬂ::rh nmil
11 Cornl Mungs —m
12 | (s . Aany-1-Sitnrn
18 | Jsaper & Sunj-i-Bailal Jubhubpare.
14 Bang-i-Cinlahrs . . Ditta,
16 " Bntig-l-Jalwwar . Tiikda,
14 - Hang-i-Hatak Thwnlior,

il

E.l.nq I.-Tthl E‘M!'ﬂlw
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Wisere
preeeinrable,

Aulbulpore

. | iviarkey Dabhil

fumia  (Mariket
Toanting]

s J-lﬁnsr miil
nlirars I

Foulbgar,
tiin mod Ciylan.
T
Myunr
Any laxznr,

+ | Tibet wenl Perala.
o | Jesmnkmpr.
o | Bnbldgarh

{#lwakiar),
Narhada river.

. | Gwmbior
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r.::;.i. W I Emgllish Il tani,
18 | Jmsper Bang i1l
1 | Laplabasnll . Bang-i-Lajwnrl
8 | Nislachite Tmnn-t-Farang
21 | Marhis (whits) . | Bomg-i-Marmar
22 | Mother-of-peaz] . Bip . -
g1 | Onyx . Sanng-1- Lebansiii
54 | Barpentles . - Rang-l-Viargaz
81 | shell . . Kanrl . -
#1 | Turquules . « | Fiman
L] sang-i-Ajuba
aw Hang-i-Chitls
a0 Sang-b-Guinr
m Sang-i-Khatn
= Zang--Sumny
B Aang-i-Fahrmulam

Aang-i-Palanhrmulire

Jessmlmeer,

" Aralin

el

Afmer

Mina.

Inos BARS, ETO.

164. When iron bars, grills, grates, dowels, ete., are
found to be splitting the stones in which they are
fixed, they are to be cut off close to the stonework.
and the remaining portion carefully drilled ont. Tf the
bars, grills, ete., are old and merit preservation,
mppﬁt,gmmutulnrmsﬂmumnl ends can be welded
or rivetted to the old iron. Where old iron-work set
in lead is found to be detrimental to old stonework,
m,thnlendhmbemmfn]lydﬁﬂadmﬂmtmt. and
the iron re-run in with black rock sulphur,
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165. For the preservation of bright iron or steel mox mssss.
work in interiors the armour preservation liguid supplied VATIVE.
by Messrs, Pinchin, Johnson and Company, Limited,
Mmerva House, 26 and 27, Bevis Marks, E.C., may
be brushed on direet.

1i6. For the preservation of exterior iron and
steel work three coats of boiled linsead oil may be
applied, each of the last two only after the previous
one hae thoronghly dried. Messrs. Pinchin, Johnson
and Company Limited's, “ Syronite,” may, on instrue-
tions from the Archmological Buperintendent, be
employed instead. This liquid can only be used in
direct contact with the iron; all loose rost and old
oil or paint must first be cleaned off. Shonld rust
still remain after cleaning, a first coat of the liquid
will make the rust shed. A second coat should then
be given. If the Archmological Superintendent is
in donbt as to the best method of preserving any parti-
cular piece of iron or other metal work, he should
consult the Archeologicnl Chemist.

167. If it is desirable to paint new iron work, such
ns fences or sereon Frames, the instroctions laid dewn
in M. W. H., p. 51, paras. 19—21, will be followed. -

168. When modern lime or cement pointing hes Jorsrs : cormnss

to be cut out from old joints and stone faces on any UUT aND
building, great care is to be taken that the edges and “"A™™e OF
surfaces of the stones are not tonched with the chisel.
When the cement pointing is hard and compaet, & very
small chisel is to be used, and the centre only of the
cement joint cut out, after which the sides of the joints
where the ceoment adheres, ure to be picked off with
n steel tool, but without the use of the hammer,
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169. Where the joints of ashlar work are very bad,
and the old lime mortar found to be quite perished,
the clearing of the joints is to be proceeded with as
far as the tools and size of the jointa allow, but no
actual pointing is to be done until the condition of the
old work has been reported upon, In this raking
out, the stones must not be allowed to fall through
want of support, but must be held in position by means
of temporary wooden wedges.

170. When the joints of the ashlar work are very
fine, and the mortar in them loose or perished, they
are to be cleared by the use of a tool, made from thin
hoop-iron, eut with & saw edge on one side. With
this the joints are to be sawn out as deeply as possible.

171. Each consignment of lime should be examined
and tested as it arrives, and any defects in quality should
be immediately reported. The lime is to be thoroughly
sereened to get rid of any dangerous or refractory lumps.

172. For making lime, stone or kankar is burned in
kilns as deseribed in M. W, H., para. 3, pages 15 and 16.
The former is then slaked and the latter is usually
ground dry in & mill passing through a sieve of 64 meshes
to the square inch.

173. Btone-lime mortar does mot set unless it is
mixed with sand, surkhi (pounded bricks) or cinders,
in a proportion to be fixed sccording to the quality of
the lime. The usual proportion is 1 3 2 measured
dry. For quality of sand, surklé and cinders see paras.
6, 7 and 8 of M. W. H., page 16,

174. Kankar being composed in part of clay does
not, unless it happens to be unusually pure, require
other substances to be mixed with it.
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176. For the making of lime nodular (bokfua) Ling MorTAR—
kankar of fair quality dug from the fields iz recom- “"
mended. Hard road metal and washed knnkar eollected
from ravines are not suitable. Kankar containing from
B to 30 per cont, of elay is the best, but all kankar must
be tharoughly cleansed and broken to 117 gauge before
Inying it in the kaln for burning,

176. For making lime mortar, knnkar lime is mixed
in & trough according to the requirements of the day,
ni much water being added as will malkes it into o stiff
paste, Stone lime with its ingredients is first mixed
dry on a platform and then with water in a trongh.

177. A= o ruls the lime iy soaked in water in a
trough at evening time and is mixed and used on the
day following ; but if required for immediaste use, it
ghould be passed wet through a mortar mill for at
lenst 2 hours before use,

178, Ununsed mortar should not be allowed to seb in
the trough or on the ground. Any mortar that has
remauined in the trough for more thon 24 hours is to be
thrown away.

179. After removal from the kiln lime should be
stored in large heaps in properly covered sheds.  Stone
lime should be made into mortar pnd used s soon ns
possible after it is slaked, but kankar lime ean be
stared in sheds for a long time after it is ground dry,

180. The mortars shove deseribed are snitable for
fine joint musonry or §" thick plaster work, but are
unsuitable for wide joint bockwork, tubble stone
masonry, and thick plaster work, For the latter
class of works, which frequently have to be earried
out in the conservation of ancient monuments, the

B
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best course is to grind the kankar lime wet after its
removal from the kiln without any previous dry grind-
ing. The amount of grinding required will vary accord-
ing to the nature of the work, ie., the grinding will be
longer for fine class work and shorter for coarse work.

181. Lime mortar of which the tensile strength is
less than 100 Ibs. per square inch is not to be used
in conservation works. A practical and quick way of
testing lime mortar on the work itself is to take a
handful of mortar from the trough and, after o minute
or two, to wash it off the hand ; if the skin is left rough
after washing, the mortar may be considered fit for use.

182. The use of limewash or paint is strictly forbidden
except under written instructions from the Archmolo-
gical Buperintendent. Where the face of stonework
has to be coverad with limewash the work is to be done
as follows :— Badly decayed stone must first be care-
fully broshed in order to remove loose particles {the
chisel must not be used). The face of the stone must
then be treated with a coating of limewash applied
with a brush. The limewash is to be madé to the
consistency of cream in the proportion of 8 or 9
of lime to 1 of sand, to give it texture. The wash
may be treated with colouring matter, where necessary,
to match the various stones, and when the stone
work varies in colour, severnl pails of different tints
are to be mixed and applied as required. See M. W. 11.,
pp. 34-35, para, 2-9,

183. If it is contemplated to remove limewash

WIMOVAL OF— from an old surface, precantion must be token to

prevent injury to any inscriptions, relisf or painting
benesth, Limewash may often be removed by
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brushing with native soap and water, or light sponging Losmwasn,
in the case of painted or delicate surfuces, but, if it BEMOVAL 0F—

will not yield to this trestment, n wenk solution of
nitric acid (not stronger than 1 & 10) or, in caseswhere
the action of nitric acid may be delsterions, of acetic
neid, may be used, followed by  thorough washing down
with water in which a little carbonate of sods has
been dissolved. Acid, however, must not be used
for the removal of limewaszh from marble or lime-
stone, the surface of which i disintegrated by it
Kerosing oil ia effective in removing limewash off
tilawork.

184. The instructions given in M. W. H., p. 34,
para. 1, for the scraping of walls, ete., are nob to be
followed. In certain esses scraping may be resorted to
under instructions from the Archmelogical Superin-
tendent, but it should be done by means of bamboo,
not iron, scrapers.

185. Recommendations for the wholesale removal
of limewash on buildings which are still in use for re-
ligions purposes should be made with caution and with
due regard to the fact that many communities have
a strong predilection for such limewash,

186, Broken lintels or beams should be supported
by stirruping them from above, or, if that is im-
practicable, by mserting R. 8. joiste bemeath; but
it should always be borne in mind that such metal

necessurily detract from the appearance of

a building and that they ought, if possilils, to be avoided.

On the other hand, if & broken lintel is carved or other-

wise decorated, it is far better to preserve it v situ
e2

18328
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by means of R. S, joista or other foreign supports
than to remove it to & museum and substitute & plain
new lintel in its place. For various methods of em-
ploying steel supports, ses Plates XII and XIII.

157. In laying a rolled steel joist or angle ironm,
underneath o broken lintel it should first be thoroughly
cleaned and then the whole be painted with cement, laid
in cement, and gronted. The outer exposed surfaces
can subsequently be cleaned of cement, treated with
linssed oil, and painted.

188, In cases where a pier, not forming part of the
original design, has to be introdueed, it should be made
quite clear that it is a later addition, without however
rendering it obtrusive by pointing or by other purely
modern devices. Such piers should be of plain ashlar
masonry or such other material as the Archwological
Officer may prescribe, They should be square in plan
and as slender ns the load they huve to bear will permit.
The masonry should be chisel-dreased and the joints
should not exceed }” in thickness. The mortar in the
joints should be coloured to match the adjeining sur-
faces. In certain cases the method of construction
laid down in paras. 87-01 (Cave Temples) should be
followed.

189, When dismantling masonry, previous to re-
building, it may be necessary to mark or number
the old stones, so as the more readily to replace them
in their original positions. In doing this care shonld be
taken not to incise the numbers or to apply to the
exposed surfaces of the stones any oil paint or other
puigment or stain which will be difficult to remove agamn,
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The simplest plan is to number the stones on their faces Manxisa or
with chalk and photograph them before dismantling, SToNEs—cantd,
After dismantling, the stones should be renumbered

on the back (or on some other surfuce which will

not show ofterwards) in paint or other duorable

medinm,.

100, In cerfain localities and in certain conditions ** Mares."
“Matex ™ may be used for waterproofing roofs or
repairing oracks and fissures, Concrete is & good
surface on which to apply it. Owing to its black
colour, however, it should not be used in any exposed
positions, where it is likely to offend the eye. The
covering capacity of Matex is about 1 1b. to 2 square
feet, It has about the same consistency ag putty and
is spread over the surface with a putty knife or trowel,

" Matex " is obtainable from Messrs. Skippers and Co.,
Litd., B6-1, Chive Street, Calcatta,

191. Tn damp climates (e., parts of Kashmin) it s *Mwpues " 4o
gometimes necessary to waterproof cement and cement © nLo ™
mortar. For this purpoaat?'rpﬂfndum " and * Pudlo "' gﬁmu
Waterproafing Compounds may be used. They are
to be mixed with dry Portland cement in the following
manmer —

192, Bpread out 256 lbs of the dry coment to an
even thickness of 1 inch, and over this sprinkle § Ib.
of the ** Medusa ™ or ** Pudlo " composition by moans
of a fine sieve or & flour dredger (similar to s pepper
box), turning the cement over while sprinkling. When
gll the * Medusa " or ** Pudlo ™ is on the cement, the
mixture is to be turned over at least 10 times until it
presents & uniform colour and not & grain of white



Nommoe Boaaps,

193-8 CONSERVATION MANUAL 54

powder can be seen.  This is then to be passed through
a very fine sieve to remove all lumps.

183, For waterproof mortar, :lﬁ lbs. of the cement
treated with the * Medusa " or * Pudlo ™ as spocified
i5 to be put with an amount of sand that would be con-
tained in a box, upanl‘-opundbuttﬂm,themd.u
dimensions of which are 12 inches by 12 inches by 9
inches (the sand to be struck level). Turn the cement
and sand several times over, adding only enough
water through s rose nozzle to make a fairly stiff
mortar, which 15 to be used ot once for render-
ing. All mixing to be done on a close-boarded plat-
form.

194. Notive Boards warning the public against
damaging protected monuments or for other purposes
should be conspicuous enough to attract attention
but not such as to be an eyesore ; nor should they dis-
figure the monument by being set up on the face of it
or directly in front of it. The narrowest part of the
approach to the precinets is, in most cases, the best place
for their erection.

195. For such notices, the best material 18 white
metal with lettering cast in relief. 1f ennmelled iron,
which is less durnble, is used, the ground should be
in dark blue or black ensmel and the lettering
in white.

196. Ii jnotice boards are to stand in the open, the
face of the notice should be protected by a sloping
chajjo or weather board, 4" to 5" wide which can con-
veniently be made by t.unungdnwnr.hnppar edge of
the metal sheeting. A specimen of a suitable and
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cheap form of standard notice board is illustrated in Norios Boanvs.
Plate XIV. —vond.

197. The tusk of cleaning ancient fresco or tempera- paywrisgs,
paintings or of removing whitewnsh, ete, from
their face is a peculiarly difficult one, and should
only be performed under the supervision of an
expert. The Archmological Chemist should invariably
be consulted by Archmologicul Officers and his ndvice
taken as to the trestment to be adopted.

1898, The restoration of plaster stucoo on walls and Prasree sToogo.
eeilings ia rurely admissible, and is to be carried out
only under instrustions from the Archeological Buper-
intendent. Broken, damaged or loose plaster may be
preserved with the help of lime grout or, in some
cases, of plaster of Paris injected into the hollow
cavities behind the loose plaster and by applying o neat
fillet of lime mortar round the broken edges, care
being taken that the covities and odges are first |
washod colean with water. The mortar for the fillets
is to be made as specified in para, 207 below for
“ pointing, * with the addition of one part of cement
to 9 parts of lime. The mortar is to be worked well
into cavities, trowelled to an angle of 40° and finished
as spoeoified for “ pointing " in pars. 209, care being
talcen in all oases that the conrse grit shows clean and
sharp on the surface.

199, On terraces, roofs, snd domes, old plaster
must be maintained in repair in order to keep them
watertight. But in such positions the new plaster
should be coloured to mateh, as nearly as possiole,
the old work.
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200. A mixture that has been found successful for
this purpose, and which can be varied to mateh most dis-
colourations, is as follows :—

Kankar lims 5 - . : . 25 Beers

Cemont: . . . « : « By

Blackslag from brick kilns ronghly ground 7},

Blnck colouring matter extroeted from

the oooked fruit-of the wild poms

granute (Na reli) 4 Chittaks
Black Sugar (Fur) - F - B | Honr
Hemp | San) E 3 i ! . 13 "

201. It must be clearly understood that plaster
such as that desoribed nbove is anly to be used on
terraces, roofs, ete., where the original plaster of a
more or less like kind has been preserved and is in need
of repair. Ordinarily, terraces, roofs, ate., are to be
repaired with concrete (parns, 97 and 229), over which
no finishing eoat is to be laid.

202. Lime mortar only, unless otherwise specified,
is to be used for pointing, and it is essential that in
repointing old buildings the instructions given below
should be earefully followed - in order that the best
results may be obtained. In the case of new masonry,
provided that it is laid in lime, it is better that the
joints should be finished off at once.

205. The joints of the walls should he deeply

Whmbhinistbume,ﬂlmnhmdﬂhthnmngh]yu-
posed and the surface mortar eub out.
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205, After cutting out (and before pointing) the Porsrova—contd.
joints should be very thoroughly blown out by an
air-pump, or by using the pressure from the grouting
machine, if it is on the building, They should then be
washed out thoroughly with clean water, by means
of a garden syringe or spraying machine, or by s hose
pipe when the latter is possible, or by using the grout-
ing machine under prossure. The bricks or stones
should be quite wet whon the pointing is commenced.
Care should be taken that no bulk of water remains
lying in old hollows and fractures in the walls.

206. Where the raking out excoeds 3 inches in
depth, the joints are, before pointing, to be tamped
with cement morfur well pressed home with special
tools (sce Plate VII, fig. 3). The cement mortar is to
be kept back & minimum of 2 inches from the face of
the wall, or is to be raked oub to that minimum
depth, In either case it is to be left rough as a key
for the lime pointing. Only 5o much of the masonry
{about & super-yard) is to be tamped at one time as
will permit of the pointing being done while the cement
i still green,

207. Unless otherwise specified, the new mortar used
for pointing should be made to harmonize with the
old work adjscent both in® colour and texture, fine
gravel, bajri, pounded brick or other ingredients being
used for the purpose, acoording to the instructions of
the Archwological Officer. The mortar is to be rammad
tightly home by means of wood or iron punclies and
modelling tools. Each joint should be finished off at
once, and successive layers of the mortar should be
avoided.
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908, Where grouting is required at the back of
the pointing, the depth of the pointing should be at
least 3 inches, and, where posaible b to & inches in
depth, including the tamped cement mortar.

909, The surface finish of the pointing will be-
decided by the Archwological Officer. In all cases it
will be expected that the grit in the mortar shall
show on the surface. This may be attained either
by dashing clean water from a brush on to the paint-
ing, or by pouring clean water from a tin on to it after
it has begun to set, stubbing the pointing with a hog's
hair brush and clesning off with more water poured
over it from the tin. Where it is imperative not to
stain the masonry or brickwork on account of its color,
the surface of the pointing must be stubbed with & hog’s
hair brush, while a damp cloth is held along the lower
edge of the joint. In cases like the latter very little
water can be used.

210, During hot, or dry windy weather, the green
painting should be kept permanently damp for a period
of two weeks, by covering the walls with damp
cloths, snd an awning, or by spraying with water
from a spraying machine® as many times daily as may
be necessary. In very wet weather the new martar
must be protected by tarpaulins or other efficient cover-
ing. The overseer is to see that the contractor erran-
ges for the ndequate protection or spraying of green

» upﬂﬁmmﬁnm meammendsd are those manuinetured
Spraying Machine Co,, Sutton Coldifeld,

Raingacs, Eaglaod.
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211. Pointing must not in any circumstances be Porsrisa—eontd.
carricd out during frosty weather, and. in cold
districts, all work must be stopped one month before
the perind of the vsual frosts of the distriot. Any
work which is unavoidably carried out in seasons linhle
to frosts must be covered up at night with felt boards,
sacking or other approved non-conducting materials. -

212, In pointing the face of u wall the masons
should start at the top and work downwards,

213, No pointing of any kind is to be keyed or
struck with the trowel, but a perfectly fiat face should
be obtained for the joint between each stone and a
rounded or lumpy surface must be svoided. It is not
desired, however, that the surface should be so smooth
that the grains of sand or swrkhi are flush with the
lime, but the grains should be made to stand out slightly
beyond the lime face. A small sample of pointing will
be supplied upon application to the Archmological
Buperintendent,

214, Where the masonry is uneven and the edge
of one stone is recessed some distance back from an
adjoining stone, the pointing. nevertheless, must still
retain a flat face, .

215. In ashlar work the pointing material should
be well pressed back with a flat tool, so that the mortar
face may be approximately at right angles to the beds
of the masonry, in order to avoid & feather edge in the
mortar. In every case instructions should be given by
the Archwological Superintendent as to whether the
pointing is to be flush or recessed, and if the latter to
what extent.
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216. Tn pointing up very wide joints in masonry,
pieces of stone which roughly fill up the open space
may be inserted, as shown in Fig. 4, Plate VII. These
stones should have a weathered face to match the old
work. Filling up the wide joints with small stones, as
shown in Fig. 5, Plate VII, will not be pecmitted,

217. All stones inserted in this manner are to have,
at least, a 4-inch bed.

218. When a new brick or stone wall is being built
in lime mortar, or where 8 now face in lime mortar
it being ndded to s decayed wall, the pointing is to be
finished as the work proceeds, and the joints must not
first be raked out and then pointed. Where the wall
or new face is built in cement the instractions in para.
206 are to be followed.

219. In India, * pointing ™ is frequently understood
to mean the smearing of mortar flush over the surfaces
on either side of a joint, and the subsequent marking
of the line of the joint by an incised line, Buch ** point-
ing "' must never be permitted on an ancient monument,
It is an anachronism which cannot be too strongly
guarded against,

220 In monuments of the pre-Muhammadan period,
mortar was slmost unknown. If in their recon-
struction or repair its use is unavoidable, it should never
be visible on the surfnce of the masonry or brickwork.

221. When the core of a wall is found to be either

full of earth or disintegrated or dry built, it ‘may be

nocessary to remove some of the [ace stones in order to
clean out the dirt. This should only be done under
special instructions from the Archwological Officer, and
before putting the work in hand each stone should be
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numbered, and a diagram or photo prepared, showing Resvrinmsa—
the numbering (see para. 1589), in order that thecontd.
stones may be replaced in their original positions.
After the removal of the face stones the core of the wall
should be thoroughly raked or washed out and loose
mortar or dirt extracted. The backs and joints of
the stones should then be cleaned and they should be
replaced in their correct positions, rebedded in cement
or lime martar, and pointed up as previously described
with lime mortar, '

223. No wall is to be taken down without the ex-
press permission of the Archmological Superintendent.

223, Where face stones are so badly perished and
fractured that the core of the wall is in danger of being
exposed, fresh stone may have to be inserted.

224, Modern stones with modern tooling should
not be inserted in old work except under instructions
from the Archealogical Syperintendent.

235. Where a new face has to be added to a decayed
stone wall, it must be properly and efficiently seoured
to the main structure with bond stones. The length
of the end projecting into the old work will vary accord-
ing to circumstances, but should be st least 12 inches.
The boud stones should be spaced, as a rule, 3 feet
apart horizontally and 12 inches vertically.

226. Where the fuce of the masonry is very uneven
and some stones have been worn away for a considerable
distance back from those adjoining, the recessed stones
may be loosened and be bronght out to align with
the true face of the masonry ; the cavity behind should
then be filled up. This work must not, however, be
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carried out without the express instructions of the
Archmological Buperintendent.

227. All scoumulations of soil or débris on terraced
roofs or other flat surfaces are to be removed, since
they favour the growth of vegetation. Any opening in
roofs through which rainwater can percolate are to bo
stopped or covered in, and proper drainage provided.

298, Cracks and fractures in ancient plaster cover-
ing terraced or sloping roofs or domes are to be freated
as specified in para. 102 (see also para. 199). In all
cases in which the mew work is visible, it is to be
coloured to match the surfaces adjoining, the colour-
ing materials being mixed with the plaster and not
applied after the repairs are done,

299, 1f the old plaster is so disintegrated that a
complete recovering of the roof is unavoidable, a conerete
ghould be used for the purpose which may be either
(a) cement concrete as specified in para. 97, or (b) lime
concrete to which cement in the proportion of 1 3 9 of
lime has been added. In either case the nature and
size of the aggremate and the thickness of the coat are
to be determined by the Engineer in charge, and in
aither case colouring matter is to be added as specified
for plaster in paras, 100 and 200,

930. Where concrete is used for the covering of roofs
and domes, it is to be finished in accordance with the
instructions given for terraced flooring in M. W. H,
p. 36. On no account is & finishing coat of pladter to
be laid over the concrete,

291, If & roof or dome requiring repair is covered
with brick or stone, the onter course of bricks or stones
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shonld be removed and reset in cement mortar, water- e
proofed, if necessary, ne specified in para. 193, - Coeand 3
232, Ti it is necessary to construct modern roofs Monensy noows
for the protection of sculptures or other antiguities O¥ ANCIENT SITES.
left in sitw, full particulars as to the type of roof
required snd its construction should be given by the
Archmologionl Superintendent, who should consider
each case on its own merits and with special reference
to the materinls locally available nnd to the propriety
of the proposed roof amid the surroundings m which
it i8 to be placed.
2335, Band used in the making of mortar should be Sawp.
coarse-grained, perfectly clean, sharp, and preferably
of a yellow and variegated colour. It should, if possible,
be obtained from local pits, rivers or seashores, but it
is nhaolutely essentinl that it should possess the above-
mentioned qualities, in order that a successful result
may be obtsined for cement or lime mortar. Fine-
grained, dusty, or dirty sand must not be allowed, and
each fresh consignment should be carefully inspected
in order to see that it corresponds with the sample
approved in the first case.
234. Many sands, which would otherwise be of good
quality, contain lumps of foreign matter, or & quantity
of dusty particles. Such sand may, with the Engineer'’s
consent, be used after it has been thoroughly sifted
and washed.
235, Bea-sand contains o quantity of salt which
will cause efflorescence when the mortaris set. The
salt must be eliminated by very thorough washing in
clean water, the water being renewed at each washing.



STOREWORE,

Srarstso or

ETONEWORK.

236-8 ] CONSERVATION MANUAL 64

The amount of salt in the sand can be judged roughly
by tasting the water in which it has been washed.

236, New stonework which has to be inserted in
ancient structures, should be matched as nearly as
possible with the old masonry adjoining it. It fre-
quently happens that the same quarry yields severnl
varieties of stone, and eare should, therefore, be taken
when putting in new patches to procure stone of the
same texture and colour as was used by the original
builders,

237. In some cases, where the old stonework has
weathered to a darker tint, it may be desirable, in order
to avoid any violent and unpleasant contrast between
the new and old surfaces, to resort to artifieis] means
af staining the former. Such staining, howaver,
should not be attempted in any sitnation whers it will
be exposed to heavy and prolonged rains, since mo
stain has yet been discovered which will stecessfully
withstand them, even for one season.

238, In' sheltered positions and in dry climates,
the following stains have been found efficacions,

(#) Bark of dcacia ., . s F N « § weor
Cement » 1 § « § chittak.

Boil the batk of acacia in 5 seers of water until
reduced to half the quantity, then mix with it cement
and as much powdered murum (generally about 2
chittiks) and as much powdered charcoal and, if neces-
sary, cowdung as muy be needed to obtain the Teqisite
colour. Apply the stain with o brush.

() Bhilawan wut (pounded) . i . + § somr,

Mothylated spirit & . . ., 2 soum,



65 CONSERVATION MANUAL [ 239-48

Mix pounded Bhilawan nut with the methylated
spirit and keep the mixture for two days before it is
used. Apply with a brush.

239, In all cases the staining of stonework must
be carried out under the personsl supervision of an
Archemological Officer,

240. No experiments are to be tried with any Broxs rexsss-

stone preservative on ancient buildings except under vaTIvEa,
instructions from the Archmological Superintendent.
The latter should in all eases consult the Archmalogical
Chemist before recommending sny particular preser-
vative, and should supply him, if possible, with a speei-
men of the westhered stone, so that he may test chemi-
eally for the eauses of decomposition. No known preser-
vative is suitable for all stones or for all kinds of decay ;
and no patent solutions on the market are as efficacious
a8 they are claimed to be.  If in any case the Archmolo-
gical Chemist advises the use of Baryta water or other
golutions injurions to man, the overseer must see
that the workmen adopt the precantions recommended
in order to avoid the evil effects to which they would
otherwise he .

241, Rock sulphur is melted down in & manner Roox Svrrsu.
similar to lead, a small kettle being a convenient utens?l,
When boiling it iz poured round and into the joint,
using clay in the same way as when lead is employed.

242, Sulphur is very inflammable, and care has to
be taken when heating, as once on fire great difficuity
is experienced in extingnishing it. It does not flame,
but only smoulders.

245, Where pieces of tilework have fallen awny, THLEWORK.
leaving gaps in the surface, the gaps should not be

¥
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filledl with plaster, but the tiles adjoining the gaps
ghould be edged round with o neat fillet of plaster as
specified in pam, 198, The plaster should be coloured
o a5 to harmonize with the exposed ground on
which the tiles are bedded, not to match the tiles,
themselyes,

244. All excavations for underpinning must be
carefully and adequately planked and strutted, and
all the masonry work, ete., immediately above the
proposed streteh of underpinning, must be adequately
held by raking shores on a good solid foundation.

245. Where a long length of wall hos to be under-
pinned, the work must be carried out in sections about
3 feet in width, and to the depth indicated in the esti-
mute ; the masonry overhead and the earth at the
gides must be thoroughly shored up and strutted.

246. If the underpinning excesds thres fest in
height, the masonry is to be built up in lsyers not ex-
ceeding two feet, and each layer is to be allowed to set
before the layer above it is added.

247. Two sections may be enrried out together, but
under no circumstances should thev adjoin ; generally
a distance of 12 feet should separate mny two such
soctions. The holes must be kept quite free from
water by pumping or bailing out,

248, If the underpinming is to be in concrete (see
para. 97) from the foundation level up to the underside
of the wall, temporary rough-hoarded centerng must
be placed across the outer face of the hole, the boards
being placed in pomtion as the concrete is filled in.
If the ground is of aloose or sandy nature, close
boarded sheeting must be placed on all sides round the
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hole. All such boarding should be covered with a Uspesrrssisa
coat of limewash on the sides adjacent to the concrete —tontd.

to prevent the latter adhering,

244, All eonorste must be well rammed into a dense
solid mass when possible, and where the height of the
hole is insufficient to ram vertically, the concrete must
be woll punned in from the front face, Whers there
is any diffioulty in punning wp to the underside
of the foundations, the interstices must be flled op
with cement grout, if possible, from the grouting
machine,

260, Where the [ootings of the walls are very looss
and disintegrated, the joints should be well washed ont
and filled with eement grout, if possible, before the
underpinning is commonced,

251. Where a section of the underpinning adjoins
o previous section, the sides of the block of concrete
are to be thoroughly washed and covered with a coat
of cement grout applied with a brush.

252, Where the concrete underpinning. will not be
subjected to & heavy load (eg., in a thick low wall)
the cost may be reduced hy the insertion of fairly large
pieces of stone in the body of the concrete.  All such
stones should be bedded flat and must be washed clean
before being lmd.

954, In removing weeds, trees or shrubs, eto., from Veewraros
walls it is essentinl that the roots should be cumpiataly (Jusanz).

destroyed, and during the process of raking out any

tondrils found in the joints should be followed up and

removed, The growth of vegetation in the joints of

ancient brick or stone buildings is one of the prineipal

factors in causming their ruin, and the only sure way
p b

re Ve YAV
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of dealing with this evil is constantly to eradicate the
plants before they become fully rosted.

254. Joints which have to be raked out in order
to destroy the vegetation should, after the earth, eto.,
has been removed, be immediately repointed (see
paras. 202 sqq.).

265. The cutting out of large trees from sncient
masonry is an operstion that demands especial care,
As a rule, large trees should be removed in sections,
in order to prevent injury being done to the IMASONTY.

256. When jungle has to be cleared from around
an ancient monument, it should be cut for st least 30
yards on all sides, unless spedinl reasons to the contrary
exist, and its roots should be completely eradicated so
a3 to prevent them from sprouting ngain,

207. Whaere wall ends are composed of small stones,
not large enough on bed to permit the joints to be raked,
the stones, may, on instruetiona from the Archmological
Superintendent, be removed and rebedded in cement ar
lime mortar,

208, Tops of walls ara to be treated only in aceord-
ance with instroctions from the Arehwological Superin-
tendent, unless immedinte measires are neceasary for
their security, in which case the steps taken are to be
of a temporary charsoter, and are in nowise to affeot
or alter the work existing,

258, Unless otherwise specified, pointing (and bed-
dingwhmnﬂmmzy}'hnﬂtupn is to be done in

is to be of the same character as in lime martar,
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260. Whers the wall tops have a broken sky-line, Wais vors—contd.
this must be left, and on no sccount be straightened,
unless there are special ressons [or restoration. Buch
restoration must only be earried out under written
instructions from the Archmological Superintendent.

261. Where the tops consist of large firm stones
well weathered, and the joints are clean, it will probably
only -be necessary to point. Where, however, as in the
majority of cases, the tops consist of loose stones with
dirty joints, or where hollows holding rain water ocour,
the work is to be undertaken in small sections. The
stones are to be numbered, and a rough diagram is
to be made showing their position. The stones may
then be lifted, snd cleancd, and a layer of the cement
mortar laid over the whole section to be treated. The
stones are then to be robedded in their exact position,
care heing taken to preserve all the irregularities that
existed before the top was touched, provided always
that no hollows are left for the retention of water.

2062, Low foundation or other walls, especially those
exposed in excavations, may sometimes be protected by
a covering of earth or grass.  In guch cases the Archivo-
logical Superintendent must satisfy himself that the
protection given will be adequate and that means can
be taken to prevent jungle growing in the earth.

263. If walls are out of plamb, it is seldom neces- Waus our or
sary to dismantle and rebuild them. In many cases Fitan.
it will be found that the fault was caused soon after
the erection of the building by the subsidence of the
foundations, which, having permanently settled, are
not likely to go any further. If there is any suspioion
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Watts ovr or  of movement, the wall should be carefully watched
FLuMB—contd.  gnd any movement reported.

Wrarmen starss. 264, Weather stains and lichens on the outside of

AND LICEESS & building should not ordinarily be removed, but any
growths which are obsouring carvings or inseriptions
or are open to objection on other grounds, may be
removed by brushing with soap and water or by means
of blunt wooden instruments. But care must be
taken not to scrateh the surface or to leave other un-
sightly marks of the cleaning, thus making the remedy
worse than the defect,

2065. Weather stains on white marble or stucco may
be removed by the use of soda ash (caustic soda). The
soda ash should be well mixed with chalk or lime and
country soap, in a proportion of 10 to 25 per cent.
of the other ingredients, and the mixture should be
worked to the consistency of a thick paste which should
then be lightly rubbed over the stains. About seven
hours afterwards it should be washed off with warm
water, the washings being repeated until the water fails
to turn red htmus paper blue.

An alternative method is to dissolve 1 1b. of canstie
soda in 1 gallon of water and apply in the case of marble
with a soft bristle brush, in the case of stucco with a
clean soft cloth, then after u few minutes to wash the
surface thoroughly with clean water. The litmus
paper test should invariably be applied to the washings
to ensure that no trace of alkali remains on the cleaned
suriace,

WikE ¥ETTING, 266. In view of the costliness of expanded metal |
a8 compared with ordinary wire netting, the lstter
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may be used wherever special strength is not required Wike erriva—
and where there are no objections to it on other grounds, ©i
e.q., in window-opening high up in a building.
247, For doors in conspicnons positions an excellent
kind of wire netting of various patterns and geuges
ean be obtained from Almedabad in the Bombay
Presidency. (. Plate XV.

268, The principles applying to the conservation of Woonwons.
wooden buildings must, owing to the nature of their
material and the comparatively short durstion of their
existence, necessarily differ from the principles applying
to structures in brick or stone.

251, Onoe o brick or stone structure is put into a
good state of repair. it may be expocted that, with a
little attention from time to time, it will last for
soveral hundred years. With wooden structures this
is far from being the case and, as a rule, the strictest
pconomy must be observed in their conservation. In
the treatment of many relatively modern buildinge this
may ordinarily be confined to (1) such plain structural
repairs a8 will ensure the stability of the building, (2)
repairs to the roof with a view to prevent the percolation
of rain water, (3) oiling of the woodwork, and (4) such’
protective measures as are necessary to preserve the
glass incrustate work or other oraments.

270, On the other hand, no pains or expense should
be spared in the preservation of any woodwork he-
ing to the medieval or earlier nges, as specimens
of this class of work are exceedingly rare and valusble,
and one and all of them, whether they be complete
structures, like the temples of the Chamba valley, or



Woonwong—

2713 CONSERVATION MANUAL 72

doors, pillars and thelike, built into some stone or brick
edifice, ought to be highly prized and serupulously
cared for. The treatment of such woodwork, if it is
to be successful, may be a difficult snd technical matter,
and the assistance of the Archmological Chemist should,
as a rule, be invoked,

271. For the preservation of teak wood, periodie
applications of crude earth oil or boiled linseed oil are
efficacious. For other kinds of wood “* Bohignum **
is generally preferable,

272, Woodwork found in wet soil or water should
not be exposed to the air, but should be kept in water
or wet sand or wet sawdust pending receipt of instrue-
tions as to its trestment from the Archaological
Chemist. Before being lnid in wet sand or sawdust,
painted, carved or insoribed parts should be protected
by a layer of cotton wool. These precautions are
necessary to prevent shrin kago and distortion of the
wood through too rupid drying,

273, B woodwork is found to be infected with
injurious insects, the pest may be destroyed by means
of earbon disulphide or hydrocyanic acid, the wood
being afterwards Protected against further damage by
the application of a suitghle preservative,
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