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Basic equipment and processes

INTRODUCTION

A minimal amount of equipmentis tequired
to establish a laboratory to carry out the
work required (or the canservatian and, if
necessary, the restoration of culwural pro-
perty. Elaborate or costly tems are not
necessary at the begianing and 1t should be
kept 10 mind that mast objects coming to
the laboratory of a2 muscum for examination
and treacment can be taken care of readily.
1t 15 ¢he badly deteriorated or porentally
unscable object which may require the vse
of more advanced tools requited for careful
analyais before rreatment can begin.

Hence, more important than equipment
15 the knowledge and experience—gained
over 2 course of years—of the technician 1a
charge. Programmes for systematic trainmng
of specialists exast in scveral parts of the
world (seec preceding chapter, p. 7). As
laborarocies acquire larger staffs 1t 1s natural
that objects presenting greater difhcultiesare
dealt with and, with increased competence
it is natural that the labaratory begins 1o
acquire morc¢ expensive items of equipment
to ad the technician 1n assesstng damage,
iis causes, the best methods of treatment,
etc. Tn some instances it is possible for the
muscum or the mouuments service 1o have
an adcquate budpget for the purchase of
cquipment But for most of the tropreal arcas
this would mcan the importauion of labora-
tory apparatus requinng {(frequeatly) tor-
eign exchaage, and the payment of high

tmport duttes la maay iastances, however,
they may count upon the aid or assistance of
bilateral programmes, foundations, and
International programmes.

CONTAINERS

Everyching in the laboratory should be 1n
some kind of contaner. This 1§ true not
only of solutions and rcagenrs but aiso of
the objects undergoing treatment. Much
damage can be done 10 an object left
exposed on the wolrkbench.

Srock tolutions and solvents

It 1s normal to keep stock solutions in glass
bottles, and if required in large quantities
in 2 glass asptrator; but for many such
solutions polythene containers are prefer-
able since they are lighter and less prone to
damage. Maay polythene containers origi-
nally manufacrured for other purposcs (e.g-,
domestic or camping uses) are perfectly
suttable. Thus, large polythene jerrycans
may be used to hold many stock solutions
commonly used in conservation work.

Dry stock

Here again, most chcmicals and  odher
materals, such as kaolin and plister, can
most conventently be stored 1w polvrhene
containers, [For large quanutics dusthns are

ideal.



Working confaners

For many pucposes, glass vessels, especially
beakers, arc to be preferred. But glass s
bratdde and for some processes other
materials may be superor. Thus, for
processes to be carried out in the cold,
polythene beakerts, or even polythenc
domestic vesscls are ideal; but they cannot,
of course, be heated. Where 2 vessel must be
heated, 2 suitable glass must be used, and
1t 1s often more cconomical when dealing
with large volumes o buy domesuc glass
ovenware than large containers designed far
laboratory use. An alternacive may be
aluminium or srainless steel vessels. Both
types are easily made from the sheet metal
but it must be remembeced that aluminium is
rapidly ciched by alkaline soluuons.
Although it 1s customary to use glass or
stoneware vessels for large-scale operations
such as elecirolysis, 2 wooden box lined
with a heavy grade of polythene is just as
durable and far less expensive. Many syathe-
tic adhesives and consolidants arc difficult
to clean from their conuinces. Where suech
maticrials are being used, 2 supply of paper
cups will be found useful.

Containers for objecls

Small objects should be kept in boxes,
ideally with a transpacent lid. Many
manufacturers now produce plastic boxes
with linged, cransparent lids, and these are
very suitable, although rather expensive.
Larger objects are more difficult to box
satisfactorily, but may be kept under glass
or plastic covers designed 1o protect food.

[ abels

No containcr should be withouct a label
showing its contents. Toxic and poisonous
matenials, and all infAlammabie material,
should be marked as such, preferably in red
capual lettering. Labels on conulners vor
solutions must state both the concentration
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of the solutton and the solvent used. Unless
the object itscll bears a label, the container
should ar all umes be labelled with ac the
very least, the object’s number (sce “Admin-
istravon’ below)

MLEASURES WEREIGHING AND
SOLUTIQONS

Scoler and balances

Two types of weighing device are advisable.
For weighing large quanutces kichen scales
arc 1dcal, although laboratory scales are
geacrally  more  accurate. For  smaller
weighings a laboratorv balance is essental.
Weighing devices whea not in use must be
kept covered, and ar sll nmes they must be
kept scrupulously clean. Grear care should
be taken in levelling and adjusung balances,
after whacls they should not be moved. At
no time should weights or pans be handled
other than with {orceps provided for this
purposc. When weighing, the weights used
to achieve the final point of balance should
be checked twice before removal fram the
pan. With all chemical balances the manu-
facturer's instrucrions must be followed 1o
the letier.

Volumeiric measnres

For measuring large quanuties of fluids,
kitchen glass graduated measures are usually
sustable, or for really lacge quantiues even
graduated polvethylene buckets For smaller
quaatities it 1s advisable to have available
a variety of graduated cylinders (50, 100,
250 and soc ml). For very small quantitses
burcttes and pipettes are vsed and the
rcading taken from the bottom of the
meniscus (the curved surface) of the flud
being measured.

Mok neg sn Intions

From two or mare fliudr. Particular care is
requiredd  when  prepatng  dilute  acid
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soludions. Concentrated sulphuric  acid,
in pacvcular, will hear violently should
water be added o it, to such an extent that 1t
will ‘spic’ and the operator may well be
sprayed with the concentraced acid. The
following procedure should be used. The
required volume of water should be placed
in an open container, such as a polythene
bucket (prelerably not glass, and  mever
a bottle) which should be stood in a sink.
The acid should then be added hule by
hittle with constant sticting, using a glass or
polythene surrer. The oustside surface of
the container should be felt from time 0
ume to ensure that the solution is not
overheating. Should it do so, add no fucther
acid until it cools. Allow o cool before
transferring to bottles.

From a fluid and a so/1d N{~ny sobd materials
will not easily go into solution, and instead
may form either 2 cake or a gelatinous
deposit at the bortom of the container.
This can o some extent be averted by
reducing the solid to a fine powder, adding
it slowly whule stirring contiauously by hand
or mechanically. Even so, maoy organic
materials are sall dificult to put nco
solution this way, and 1t will often be found
more effective 1o suspend the sohd in a
nylon bag in the solvent. Discarded nylon
stockings arc tdeal for this purpose.

Solution sirenpth

Solution strengths are usually given as a
pereentage. Where the solute is normally a
fluid, such as nitric acid, the pcrceatage
stated is volumetric. For cxample, a 10 per
cent aitric acid solution means 1 valume of
nitric 2cid in 9 volumes of water. Where the
solute 15 commonly a sohd, solution
strength refers to weight per volume Faor
cxample, a 5 per cent caustic soda solution
would be obtaned by .dissolving 5 g of
sodium hydroxide 1n 1eco ml of warer.
Solution strengths may also be quoted as
M (molar) or N (normality), or multiples or

fracnans of M or N, as for example sV
(normality x 5) or M/2 (Molar : 2) The
meaning of these terms, together with Af
and NV solution streagths, will be found 1n
any good practical manual of chemistry.

WATER
Tap water

The conscrvatton laboratory must bave a
coplous supply of tap water. Tap watce
varies enormously from area 1o arca,
depending upon s source, but 1t alwavs
contains some impurities. Before beginming
operztions the conservator must determine
the principal impurites in the local water
supply and plan accordingly.

Hard water, usually containing 1 solution
the bicarbonates and sulphates of calcium
and magnesium, will form 2 scum with
soap, and wil] require treatment before 1t
can be used for cleaning such materials as
textiles. Whule, 1n pninciple, washing soda
may be used ro alleviate hardness, 1n practice
it 1s advisable either to use distilled water
ot 1o nstall an jon-exchange water softener.

Nearly all city water supplies are now
chlorinaied to kill germs. Excelleat as thus
is from the point of view of public health,
it must be remembered char chlorides are
extremely corrosive to most mecals, and here
again for washing merals only purified water
should be used.

Drainage

A continuous water supply must be matched
by 2n adequate drainage system, but chis is
often  overlooked. Washings {rom the
conservation laboratory usually concain both
corrosive materials and a high proportion
ol scdiment. The drainage system muse,
therefore, be resistant to corcosion and have
sofficient ‘traps’ 1n which to collect and
remove sedimeat. In practice, polyechylenc
frongs and 2 ‘trap’ to cach sink, with a
further main ‘trap’ for the whole laboratory




cfluent has beea found the mosc eflective
system.

Some materials must never be allowed to
enter the drainage system. Plaster of paris
will set 10 time aad block the piping. Salu-
vons of cellulose or polyviayl acetate will
form gelaunous lumps in contact with wacer,
with the same result. Cocrosive materials
should only be put down the drain when
gready diluted.

Pure water: distilled and de-fonized

Disulled water may be bought in large
containers. This is normally most unecono-
mic, and it is preferable o install cicher a
sall or a de-ioniziag column Where the
wap water contains a2 high proportion of
impuctiies, a saitl is the obvious choice. An
electrically  heated siill gives  the  least
trouble in operanon, but attention must be
given 1o regular clcamﬂg out of ‘scale’, the
calcareous deposit in the heating chamber,
fven uvnder the most favourable condicions
this must be removed ac least once 3 year,
and often moare (requently. In  many
countries legal permisston is required forc
the operation of a sull.

De-ionizing columns of syntheuc resin
which remove mpurides have  cerrain
advancages where the water supply is not
heavity contaminared, bur where the wap
water 1s very impuce, the restns have to be
regenerated at such frequent intervals that
their use 15 impracucal. Before insealling
de-lonizing cquipment the following points
must be considered:

(. Initial  expensc—the ouday is often
considerable.

:. Whether the resins will remove the
tmpuritics present (diflerent resins will
remove different 1ons: 2 correct choice
must be made).

3 Ease and cost of regencration  Some
resins must be returned to the supphers
for regencranon. The supplier  must
guarantee adequate service Other resins
may be cegencrated in the laboratory.
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The cost of materials foc regencranon
may be so great thac disullation s moce
economyc.

WASRHING

The term ‘washing’ takes on a number of
different meanings 1n the laboratocy, 1t
seldom, if ever, tmphes 1 rap«d rinse with
soap under the tap. Indeed, in the laboratory,
soap should be kept for washing one’s
hands only

Washing to remove dirt

Only wacm (not hot) water of adeguate
punty should be used, buc if 2 werung
ageat 15 required a non-caustic detergent
may be used. Prolonged washing must
follow che use of a detergent,

Prolonged washing

This implies rinsing with water of adequate
purity to cemove waier-soluble macerials
such as salts or derergents. The process may
be carcied out by making repeated changes
of water, or by allowing water to run
through the wash-rank conunuously. Pro-
longed washings can be considered as
fnished only whea the wash-water has been
tested and shown to contain none, or an
acceptably small quantity of the material o
be removed.

Intensive hot washings

This is essentially prolonged  washing
in which the wacer is mainained at 2
celatively high temperature (see below undet
“Basic equipment’, p. 89)

HEATERS

Lxternal heaterc

Although the bunsen burnec is the traditional
laboratory heating apparatus, it is often
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incflecuve or wasteful, and the domestic
gas-ring is often to be preferred for heatng
latge concainers. However, electric heaters
may prove less smelly and more easily
controlled.  Domestic  hot-plates  with
thermosratic temperature control® arc very
effectsvefor majntarning steady temperatures.
For heating glassware, asbestos mufls wich
2 bullt-in heating element can be obrained
from taboratory supplicrs.

Internal heaters

The possibility of vsing smmecsion heaters
should not be overlooked. A wide variety of
immersion heaters can be obtained for
domestic and photographic purposes, often
thermostatically controlled, 4ad these may
be built in to cquipment instead of using an
exiernal heat source. For example, if it 1s
required 1o keep a volume of wax at a
steady temperature it 1s often better to design
a tank with immersion heaters than to apply
an cxternal source.

Ovens

Ovens may be required for a wide range of
purposes, and tt is always advisable to have
a chemical oven with a wide temperature
range ready for use. However, laboratory
ovens are expensive and for certain purposes
domestic ovens may be far cheaper to
install and just as suitable. Food warming
cabinets, for example, will maintain temper-
atures just below boihng-point and are
sultable for intensive hot washing.

Furnoces (scc below, ‘Basic  equipment’,

P 89)-
Blowers

A hot-air blower 15 1deal for many heatng
purposes  Although the hand-held, clectric
hair-drier ¢an be used, such devices are not
alwavs very swurdy, and  beng  largely
constructed exteenally of plastics they may

be damaged by contact with some organic
solvents.  Light industaal  blowers  are
normally stronger and give more heat.

/I{/ra—ftﬂ' /ampj

Infra-red lamps which give a steady heat are
very suttable for purposes <uch as drying or
malmaming [hcrmOS(lftcmng n\af(ﬁ”als in
a fluid srate OQa the other hand, infra-red
lamps can be dangerous, and one should be
carclul not to work with one’s hands under
infra-red radiavion for morc than a very
short rime.

HEATING

G lassware

Chemical plassware Ahthough chemical glass-
warc may be used cither on a hot plate or
in a0 open flame, 1t must never be put on a
sucface that 15 atready hot, or plunged
suddenly 1ato the hotiest part of the Aame:
mncvitably the glass will crack Fluids hezted
in small beakers and test-tubes may tend to
spit when bot; this can be avorded 1o some
degree by placing glass beads ar the bottom
of the vessels.

Domestic  ovenware  Domestic  ovenwarc
should ncver be used on an open flame, or
hot-plate. It shoutd be placed 1n the oven
when cool and brought up 1o top heat,
rather than placed directly in 2 hot oven,

Other glassware  Other forms of glasswage
can only be used with heat when exceptional
carc 15 taken 1o raise the temperature stowly
There is a verv great tempraton to usc, for
example, old plass aceumulator jars because
of their size and shape. The thickness of the
glass, bowever, can so easilv result in
cracking that the operacan 18 never worth
the hazard

voSce T emperature canteal’ o 8



Inflammable malerials

Solids. Inflammable sobids such as wax
should ncver be heated over an open Rame,
but idcally should be warmed using 2
thetmostatically controlled clectuic hot-plate
or immegsion heaterc. Even with these
precautions, the molten matcrial mustk never
be left unattended, and 2 ught-fiting lid 10
the vessel should be at hand to cover it
should the contents caich (ire. [f a hot-plate
is used, it must be remembered that the
material ac the boattom wd]l meh frse,
leaving a crust of solid matenal ac cthe top.
Injudicious prodding ol this cruse, particu-
Jarly if it 1s aot absolutely free of water,
may cause the hot, molten material to splash
over one's hand, with ensmng buras.

Liguids. Even greater care is required when
infammable fuids arc to be heated. The
work must be carcied out in 2 fume cupboard,
aad any form of open flame is quite our of
the question. [t is aJways advisable to stand
the vessel being heated in 2 water-bath.

TEMPERATURE CONTROL

Thete 1s a critical temperature (or many
operations. For most purposes the normal
laboratory thermometer will suffice for
checking the temperatuce. Today much
equipment 1s provided with thermostatic
controls, and in theory one has only to sct
the dial 10 obtain an even, steady tempera-
ture of one’s choice. In practice, 1 is some-
umes found thar the calibranon falls very
tar short of requirements, and with new
cquipmeat in partcalar 1tois advisable o
check the calibration against a thermormcter
reading. Temperatures above the range of
2 thermometer call for the use of a thermo-
couple For any spectfic piece of equipment,
it 1s advisable to use the thermocouple
recommended by the manufacturer
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DRYING

Heating

One s always tempted to dry objccts by
placiag them in an oven. However, the oven
must be adequately venttlated: a poorly
ventilated oven can castly become a humidity
chamber in which objects, although hor,
remain moist. Small objects arc oftea becter
dricd using either an industrial hot-air
blower or 20 infra-red lamp. In the later
case great care must be taken not 1o over-
heat and a checmometer should be lefe in
contact with the objcct being dricd.

Alcobol drying

Effecuve drying can be achieved by repeated
changes of pure alcohol, followed by
evaporation of the alcohol. The method s
expensive and should be used only whece
complete climination of all maoistute s
essencial,

Drying agents

[t may be nccessary to store objects in the
dry saate before fucther treatment. Any air-
tight vessel will serve as 2 desiceator,
although a glass vessel 1n which changes can
be observed is to be preferred. Undoubredly
the most convenient drying agent for use in
the desiceator 1s silica gel, especidly the type
with 2 coloured indicator that shows when
the sibica gel has become motsture-saturated.
Should this be unobtainabte, caustic soda
pellets oc dehydrated crvsrals of copper
sulphate may be uvsed to majatain a dry
atmosphere.

HUMIDIFIERS

bt 16 sometimes necessary 10 maintain an
objeet at a high rehauve humrdiev for some
ume Specually designed humidity chambers
may be boupht for this purpose, but they
arc aptto be expenstve The cssential features

LR
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of a2 humidity chamber are the aic-tight
conaainer, sources of hcat and moisture,
and a hygromecter 0 show how it s
functoning. At its simplest such a chambec
may be no more than za thermosatcally
controlled aven in which are placed a dish
of water and a dicect-reading hygromerer.
Such a device, however, lacks the casy
control of relaove humidity obtamable
with the manufactured chamber.

FUMIGAVION

The toxic agents found uscful in fumigaung
objects contaminated by moulds and by
insects are fully discussed in Chapters 3 and
4. Fumes from any of the agents should never
be inhaled. This also applies to volaule
solids which might be used 2s fumigants,
such as paradichlorobenzene, thymols, etc.
They may also be severely irritaning to the
mucous membrarnes, the eyes, or 1o the skin,
paruicularly when the climate s moist and
humid and one perspircs.

Various types of comainers may be used
as fumigaung cabinets for small objects.
Yadon (1956) describes the construction 1n
the museum metal shop of an air-tight chest
which is 70 ¢m wide, 118 cm long and
88 cm high, cquipped with rubber castors
to pecmit mobiliry. The conratner 1s large
enough (o permit specimens to be kept
nside their standard conrainer during
fumigation 1n the chest. Another convenient
size 1s 2 metres long by 1 metre high and
1 metre wide. A museum workshop can
build such 2 chest, which could be made
ol wood lined with sheet metal or made
entrely of heavier gauge meral. It should be
ser above the floor and should be cquipped
with 2 stop cock and drainage pipe at the
bottom, so that the fumes, which arc
heavier than air, cap be led outside the
building ar a wel-ventilared spot to ensure
rapid dispersion of the gases. The cover
should be gas-tight, using a gasker which
will resist the corrosive effects of the
fumigants. An eflecrive fumigant would be a

mixture of 3 parts by volume of cthyleae
dichloride with 1 part of carbon tctra-
chloride. Becween oo cm® and 1 bitre of
this mixture is placed in pans 1o volathze
within the contatner (Burns, 1941) -Anothee
cflective fugugaat, not unduly toxic, s
methyl bromide.

Larger muscums may install a2 gas
chamber (o treat many objects 1t oncc.

Following fumigauoa, the treated objects
should be kept in quarantine apart {rom the
colleccaons for about a month belore
further deaning and treatment.

VISIQON
Lighting

It 1s 1o be hoped that the days have gone
when the curators of museums tmagined that
the laboratory should be housed 1n the
datkest recess of the bulding There i1s no
substitute for dayhight, and windows should
be placed in such a2 manner that there 15 2
good, even light throoghout the room.
The windows, furthecrmore, should have
adequate shuttering against excessive direct
sunlight. Even when these ideal conditions
have been achieved, however, some arti-
Aical bghting will be essential. Here we
must consider two sources (2) general
over-all lighting, and (b) individual highung
for close work.

General over-all lighting should give, as
fat as possible, values sinular 1o natugal
daybght, [luorescent twbe lghung s
probably the best solution Care must be
taken, however, necither o under- nor
over-illumiate the toom, und a qualified
highting engineee should be coasulted 10
ensure the correet number and placing ot
bghts.

CFor individual lighung 4 number ol
adjustable stand lamps will be required
ldeally these should be of 2 type that will
allow rapid change of the light source from
one position to another, whule direcuing

the hight 10 a fairly varrow beam. The




nocmal desk ceadiag lamp is not really
suitable, although betrer than nothing at
all.

Magmfication

Mazaay operations demand a coonsiderable
magnification, as, too, does the preliminary
examination of most objects. Many people
can  manage quitc comfortably with a
watch-maker's eye glass, others cannot, in
which case ¢ither 2 scand magnifying glass
or head-band binoculac magnifiers must be
provided. These pieces of cquipment are
absolutely essenual, and many would
maiatain that 2 binoculac microscope i3
equally indsspensable. Binocular miccoscopes
are now obuainable with buile-in illumina-
non 2nd a long arm to allow clearance ar
rcasonably low cost, and no single piece of
cquipment can justify the money spent on 1t
morc than such 2 microscope. The magnifica-
tion of many microscopes may be varied by
changing eyc-pleces or objecnves, bur if 1t is
decided to buy a binocular microscope with
fixed magaibicauon, 20 umes would be
most suitable.

SAFETY PRECAUTIONS
Uentilation: fums cupboards

Obviously the Jaboratory must be well
venulated, but even good normal ventilation
1$ tnadequate when one is dealing with toxic
and nRammablc macerials, so that a2 fume
cupboard will be essencial. Fucthermore, 2
fume cupboard 15 quite useless if the
extractor fan does not function correcuy,
or 1f the cover 1s closed so tightly that a
good through draught s prevented. These
arc important matters and nor always
apnreciated by the tyro in the laboratory.

/ﬂ//u mmable solvents

Most organic solvents are highly tnflam-
mable and should not be kept 1a bulk in
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the laboratory. For preference a shed,
detached from the main buildiag, should
be provided for bulk-storage, or failing this
a space open to the weather, Smoking should
not be allowed near the store. The solvents
in usc in the laboratory should be kept in
small bottles with screw tops. On a hoc day
a cork or stopper may easily be displaced
from a borttle of ether, and a naked Aame
may then cause 2 fire.

Coas installation

The gas installation should be checked
regularly to ensurce thar there acte no leaks.
Equipment that is found consistently to
‘bucn back’, that is to ray bura ac the
jet before the gas has been mixed widh air,
should be examined 2nd, if faulty, adjusied
correctly.

Electrical mstallation

Electrical  installaons  should  also  be
examined regulacly. Feayed cables must be
teplaced, 23 too must plugs and switches that
tend co arc. At all times care should be taken
not to overload circuits. There i1s always
a tempration to increase the number of
socket outputs by using adapiocs, but the
point is soon reached where the circuit js
overloaded and thus may cause a fire. The
correct procedure is to ensure thac sufhcient
plug-sockets arte provided for the work
undertaken.

Porsons

Even if none but the staff have access (o the
laboratory it is always advisable to keep
poisonous materials under lock 2nd key.
Poisons left on an open shelf may be splt
or used 1n ercor.

Fire-fighting equipment

Every person 1n the laboratory should
know what fire-fighung equipmear 13
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available, where it is kept, and where and

when o uvsc it. The following points arc

warth keeping in mind:

1. A fite in a2 container is most easily
quenched by covering the container.

2. A fire on a uble or bench is most
easily quenched by covering with an
asbestos blaaket.

5. A person whose clothing has caught on
fice should be wrapped 1n an asbestos
blankec.

4. A jet of water directed against burning
organic solvents is more Likely to spread
the fire than 1o put it out.

5. Widespread hre can be guenched wich
‘foam’.

6. If a fice 15 not quickly quenched, ring the
alarm.

From this it will be seen that an asbestos

blanket and 2 ‘foam’' fire extinguisher are

the essentials for rapidly containing 2 fire:
after that it becomes a job for an expert.

First aid

Every pecson in che laboratory should
know the fundamentals of first aid, and
every laboratory should be equipped with
an adequate Grst-aid outfit. Most standacd
first-aid boxes contain sufficient materials
for dealing with burns, cuts and abrasions,
but in two fearures they are often lamen-
tably lacking: (a) an eye-bach 2nd a bocde
of cyc-wash must be included, made up to
the correct concentration for immediate vse;
(b) a supply of self-adhesive dressings will
be needed foc dealing with small cuts and
scratches. Regular inspection will be required
to ensure that the stock of dressings has
not been exhausted.

PERSONAL EQUIPMENT

All the equipment so far discussed has been
of 2 general nature, allowing nothing to
personal idiosyncrasy. In the choice and
use of rools, however, individual astes vacy
greatly and, within reason, one muse allow

everyone to make hus or her own choice of
rools and how to use them. Whar follows
is a lisc of processes and the tools that may
be {ound suntable by varicus wnrkers. 1t
is suggested that each worker sheuld
maintain his own kit of tools for his use
alone.

Handling

Forceps will undoubtedly be required for
handling small or delicate objects For some
opcrations a pair of forceps may he needed
in cach hand.

Cutimg

A wide variety of scalpels and knives will be
needed. The type of scalpel with replaceable
blades is most suitable for delicate work,
but srurdier scalpels with heavy, fixed
blades may also be needed. There is an
almost limitless choice of knives: two or
three knives of various shapes and sizes
may well be needed. A heavy and a fine
pair of scissors will also be required. A
hone will be necded for sharpening. A
piercing saw may be required.

Brushing

Every worker should have a number of
small and large brushes of namical hair or
bristle. Glass-bristle brushes will also be
necded.

Spatulating

Since many adhesives and Glling materials
require spatulating, palette knuves, spatulac
and tiles will have to be provided.

Mechanical cleaning

Foc the temoval of corrosion products and
concretions from the surface of abjects, the
worker may choose to make his owo chisel-
ended tools from lengths of steel rod,



although 1t is simpler to mount steel needles
in a pinchuck for this kind of work.

Machine aids for this process include
rotacy burrs and cngraving tools. Rotacy
burrs may be mounted either in 2 drill with
a fiexible arm, as vsed by dentists, or in 2
smaller hand-held motor. For the beginner,
the larter beiag less powerful is to be
prefeceed, although unless used with great
care both types of burr tend to burnish the
corroded or concreted surface rather than
remove it.

Engraving tools with 2 vibrating arm,
when ficted with 2 fine needle peing, can be
used for this work. As with hand-held tools,
the point should always be held at right
angles to the surface being removed, and
never obliquely to it, as should the rool slip
the uaderlying surface witl become scarred.

Chemcal cleaning

For the local apphcation of chemical
reagents short lengrhs of glass rod and
pipettes will be needed. These can casily be
made from laboratory glass rod and tubing.

INITIAL EXAMINATION

Some initial examination of objects under
treatment will be esseatial, although the
precise nature of such examination must
depend upon the knowledge of che wocker
and the complexity of the antiquinies undet
treatment. The following is the bare
minimum of equipment required: (2) magnet;
(b) Mohs’ scale; () litmus and pH papers;
(d) platinum wices mounted in glass rod and
borax; (e) rest tubes, test-tube brushes, test-
tube holders, racks, funnels and fleer
papers; () reagent bottles and reagents.

BASIC EQUIPMENT

Specialized equipment has been described
in the appropriate chapters. The following
is 2 lisc of equipment of fairly uruversal
application that will probably be required.

Cquipping the laboratory. Basic cquipment

Eguipment for soldering

Soldering is required for the repaic and
maintenance of laboratory equipment and
during che making of electrotypes: its
application to antiquities should be severely
limited. Saclder, fAux, 2 soldering icon and a
small jet blow-lamp will be nceded.

Egutpmeni /or inlevsive hot-wash

Apart from an oven (sec above, p. 84) 2
conductsvity bridge and dip-cell will be
required. Care should be taken whea ordec-
ing a conduchvy brdge to cnsure thac the
supplicrs can guaraotee adequate servicing.

Furnares

Either gas or electric furnaces may be used,
although clectric furaaces are normally
cleaner and simpler to opcrate. When
ordering, it is essenual 1o ascectarn that the
capacity and temperature range and control
are adequate for the work to be done.
Great care should be taken over (nstallation
and, for preference, furnaces should be
sited erther ourside the main laboratory or
in such 2 position hat their operation will
not present 2 fire hazard.

Sources of direct current

Since most electricity mains supply zalterna-
ting curcent (A.C) at 2 faicdy high voltage
(usually tvo or 250 volis) a source of direct
current {D.C.) of low voltage will be needed
for electrolysis, electroplaing and small
powcr tools. A single source may be used
for all these purposes, but on the whole it
will be found stmpler tn operation to have
scparate  sources for cach  group  of
cquipment. Each source must comprise 2
transformer, 2 rectifier and some means of
controlling ourput, cither a vanac ar vana-
ble resistance. A qualthed electrician should
always be consulted to supervise the design,
building and installadon of such sources.

Ry



The conscrvation of culwral property
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Impregnaiion equipment

Where lacge quantitics of very friable
marecials ace being dealt with, equipment
may be needed for impregnation. A small
but cflective unit has been described by
Burgess (1954), and a2 more elaborate unit
by Rees-Jones (1963).

Carpenter’s and metal-worker’s equipment

Jt will be found convenient to have ar hand
a qumber of wood and meral-working tools.
The following z2re of general application:
a vice, tenion and hack-saws, chisels, small
planes ac smoothers, sandpaper 2nd emery
paper of different grades, hand-operated and
eleceric drils  with  various  bues,  files,
pliers, pinchers, and tin-saips, screwdcivers
{carpeater's und insulated).

SEATING AND BENCHES

Considerable thought should be given to the
subject of bench space and seating. It is
advisable thac every person in the laboracory
shonld have his own seat and work bench
as well as a locker oc cupboard in which to
keep personal equipment. [deally, bench
height and scating should be adjusted to suit
the individual, for no onc can be expected
to do good work when cramped or ocher-
wise uncomfortable. Other benches will be
required for specithc purposes, and on the
whale labaratory benching and stools of
standard beight will be found suitable. In
planaing z laboratory, however, care should
be taken not to so fill the space with benching
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that it becomes cluctered, leaving no room
for movement or equipment. It is on the
whole advisable to lcave plenty of open
floor space in which temporary benching
can be placed as and when required.

ADMINISTRATION
Records

A day-by-day record must be kept of all
work undertaken. Records should be filled
in as the work ts done. Tt 1s an advanage to
maintain a standard svstern for recording,
cach objecr being given 1ts own record sheet
or card. Every process carried out, complete
with all the essendal data (tnacerials used,
temperatuces, readings and so on) should be
entered. Fadure 10 keep adcquate records
will result in chaos.

Cleaning

A laboratory will not keep clean and udy of
its own accord, and a dirty laboratory is
usually an indication of poor organization
and poor workmanship. Cleaners may be
employed to acend o the floors and
windows, but they must be told where thetr
dutes begin and end. It 1s totally weong to
ask cleaners o attend to things that they do
not fully understand: equipment, shelves
and benches must be left alone by the
cleaners and dealc with by che laboratory
staff. Any member of the laboratory staff
who adopts the actitude that keeping his
own laboratory clean is beneath his dignity
15 a parasite withour whose services the
museum would do much becter.
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