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Electricity, simple circuit, 212 
Electrochemical cleaning, 135 
Electrolysis, 135 

silver, 92 
Electrolytic consolidation, 131 
Electrolytic polishing, 102 
Electrolytic process, wood consolidation, 125 
Electromagnetic lenses, 145 
Electromagnetic spectrum, 33 
Electron-beam probe 

microanalysis, 30, 31, 32, 33-38, 113, 
145-151 

Electrons, beam, 145 
Electro-osmosis, consolidation of wood, 125 
Emesa helmet, silver, 133 
Empiricism, 19 
Emission lines, 33 
Emission spectrometry, 29, 31, 32, 34 
Emulsion, 144 
Enamels, examination of, 24 
Encapsulation, 128, 130, 132 
Endrin, toxicity, 49 
Energy, requirements to break bonds in 

silicones and fluorocarbons, 143 
Engineers, training in conservation, 199 
Environment, information on (see also Air-

conditioning, Atmosphere, Humidity, 
Temperature), 199 

Environmental chamber, 9, 11 
Epoxy resin, 130, 131, 134, 144 

adhesion to metal, 132 
consolidation of water-logged wood, 126 
glass restoration, 155 

Equilibrium moisture content, 9-12 
Esthetic analysis, 209 
Etching, spot, 102 
Eternit, 122 
Ethanol, 79 

14C, 82 
Ethyl alcohol, coloured, 163 
Ethylene 

dichloride, solubility, 80, 81 
oxide, 71, 72 

Ethyl methacrylate, 174 
Etruscan period, 

metal objects, 91, 101 
mirror, bronze, 137, 138 

Eubacterii, 57 
Examination, non-destructive, 113 
Exhibitions, travelling, 9, 113 

Fabrication, method of, 112 
Fadeometer exposure, 174 
Faience, electron beam analysis, 37 
Ferric chloride, indications, 128 



218 
Fibre-board, packing, 9, 10, 11, 12 
Fibrenyle, 129 
Fibres 

animal, 192 
moisture content, 193 
protein, 193 
spinning, 192 
textile, basic habits, 192-194 
vegetable, 192, 193 
weaving, 192 

Films (see also Oil, Paint, Tempera and 
Varnishes) 

paint, mould growth, 75 
removal, 174 
thickness gauge, 84 

Filters (see also Ultra-violet), 
neutral density, 4, 5 

Fire, protection of patrimony during, 95 
First aid measures, 51, 52 
Flags, conservation, 185, 186 
Flamuco varnish, 164 
Flat cleavage of paint, 156, 159 
Flat-crystal optics, 36 
Flaws, 116 
Flax, 192 

canvasses, tropical conditions, 75 
degradation, 185 

Flexometry, 23 
Fluorescence, 34, 35, 112, 114, 116, 146, 209. 

210 
Fluorescent analysers 

emission spectrograph, 34 
trace elements, 34 
wet chemistry, 34 

Fluorescent lamps, 174 
Fluorescent spectrometry, 29 
Fluorescent tubes 

daylight, 182 
exposure of polyvinyl alcohol, 178 
ultra-violet, 182 

Fluorine/phosphorus ratio, in bone, 23 
Fluoroacetamide, toxicity, 49 
Foam-rubber packing, 17 
Forgeries, 209 
Formaldehyde, 71, 72 
Foxing, paper, 58 
Fragile objects 

consolidation, 125-144 
continuous phase, 140 
discontinuous phase, 140 
new methods, 140-144 

Fragile tissues, reinforcement, 196 
France 

archaeological collections in, 93 
museums in, 93 
problems of conservation, 93 

Freeze-drying process, water-logged wood, 
125 

Frescoes, 118-124 
cut away, 118 
damage from minor shocks, 124 
ethylene oxide, use, 63 
microbiological changes, 62-64 
restoration, 62 
stains, 62 

Friable paints, penetration, 144 
Friction, removal of coating, 79 
Fumigants, 48 

toxic residues, 50 
Fumigation, 60, 78 

thymol cabinet, 77 
vacuum, precautions, 51 

Fungi, 62, 64, 72, 73 
aging caused by, 7 
attacks in tropics, 75 
cellulose deterioration, 165 
development of, 70 
paper, 57, 70 
pigments secreted by, 58 

Fungicidal solutions, 76 
Fungicides, 39-78 

development, possible, 43 
impregnation of, 67 
leather, effects on, 42 
pulverized, 71, 72 
research, 44 
sprayed, 71 
textile preservation, 187 
toxicity, 49 

Furniture beetle, 73 
Fusarium, 70 
Gadrallus immarginatus, 56 

INDEX 

Galena, 91 
Galleries, window-lighted, 1-6 
Gallic period, examination of metal objects, 

101 
Gallium-copper alloy, 133, 134 
Gamma rays, 23 

spectrometry, 31, 32, 111 
Gammexane 

paper damage, 42 
toxicity, 49 
treatment following poisoning, 52 

Gas chromatography, 88 
Gas-flow proportional counter, 30 
Gases 

frescoes, conditioning of, 63, 64 
pollutant, 178 
protection from, 142 
toxic, 50 

fumigation precautions, 51 
Geiger-counter spectrometer, 33 
Geiger-Müller tube, 33, 36 
Gel material, 157 
Gelatine 

oil grounds, 167 
painting, facing, 166 

Gems, analysis of, 25 
Germination of spores, 70 
Gesso, 166 

application, 167 
exposure, 166, 167 
grounds, 167 
reinforced, 167 

Glass, 145-155 
analysis, 32 
ancient, 

microanalysis, 145-151 
repair and reproduction, 152-155 

annealing, 148, 151 
colouring agents, 147 
concentration gradients, 146, 151 
corrosion, 150 
decomposition, 151 

products, 150 
Eighteenth Dynasty, 146, 147, 148, 149 
electron beam analysis, 37 
examination of, 24 
fragment from medieval factory, 146, 147, 

148, 149, 150 
instabilities, 148 
lead, 146, 147, 150 
metallic inclusions, 149-150 
opacifying agents, 146, 147, 148-149 
plug formation, 146 
submersion in salt water, 151 
synthetic, 147 
vacuum deposition, 146 
weathering crusts, 146, 150-151 

Glazes 
analysis, 32 
electron beam analysis, 37 
vulnerable, 203 

Glueing, textiles, 187, 188 
Glues, 79, 144 

aqueous, 166, 168 
bone, 168 
consolidation of fragile objects, 140 
contraction, 119 
grounds, attack by bacteria, 165 
insect damage, 56 
mural detachment, 119, 120, 121, 122 
parchment, regrounding paint films, 167 
rabbit skin, 167 

Goethite, 92 
Gold, 94, 112 

beaded wire decorations, 105, 106 
coins, 112 

Gold-silver-copper system, 112, 113 
Gouache, 75 

mould growth, 75 
Gouges, wood removal, 166 
Green efflorescence, 110 
Grey tin, 91 
Grounds 

aqueous glue, 167 
chalk, 167 
deterioration, 165 
Italian gesso, 167 
oil, 167 
removal, 167 

Gums, 79 
Guthion, toxicity, 49 
Gypsum fillers, 165 

Gyrophana lacrymans, 70 

27H (see Iso-amyl methacrylate) 
Hair thermohygrograph, 9 
Halogen compounds, organic, 48 
Handbook on analysis, 26-28 
Hanging bowl, bronze, 137, 138 
Haplographium, 57 
Hardeners, 144 
Hardwoods, panelling, 166 
Hazardous radiation, 2 
Heat 

effect on old fabrics, 195-196 
radiant, textile reinforcement, 196 
textiles, 185 

Heptaclor, toxicity, 49 
Heraldry, 206 
Herculaneum papyri, 39, 40 
Hexachlorocyclohexane, 67 
History of art, 197, 198, 200, 203, 206, 210 
Horn silver, 92, 110 
Hot table heating, 166 
Hot wax, wood panelling removal, 166 
Humidity (see also Air-conditioning, Atmo

sphere, Environment, Water), 70, 95, 99, 
170 

absolute, 13 
cabinet, 65 

tests, 75 
calcium caseinate, 120 
chamber, 76 
consolidation of fragile objects, 140 
controlled atmospheres, 9 
mural decay, 120 
paper coloration, 58 
relative, 59, 108, 110 

closed package, 13-15 
desiccation of oils, 73 
mitigating variations, 13 
moisture loss from wood in workroom, 

166, 167 
mould growth, 76 
paper deterioration, 40 
permeability of films, 178 
wood panels, 163, 166 

variations of, 169 
murals, 123 

Hydrocarbons 
paraffinic, swelling action, 86 
solubility, 177 

Hydrocerussite, 91 
Hydrochloric acid, patina stabilization, 110 
Hydrogen 

atoms, tertiary, 173, 176 
peroxide, 8 
solvent permeability, 178 
sulphate, 143 
sulphide, solvent permeability, 177, 178 

Hydrogenation, 176 
Hydrolysis, degree of, 68 
Hydrophobic properties, 136 
Hydrophobization, 44 
Hydroxy groups, 176 
Hydrozincite, 92 
Hygrometers, paper, 77 
Hyphae, 64 
'Hypo' photographic, 110 
Hypochlorites, 76, 78 

watercolour restorations, 77, 78 
Hysteresis, 15 

Illumination, 1-6 [see also Light and 
Lighting) 

levels, 4 
Impasto, heavy, paint films, 75 
Impermeabilization, 135 
Impermeable coatings, 135 
Impregnants, 140-141, 144 
Impregnation, 135, 136, 137, 139, 140, 141 
Infracord infra-red spectrometer, 179 
Infra-red, 198 

analysis, 176 
drying, 103 
lamps, 164 

textile reinforcement, 196 
light, 136, 137 
radiation, 21, 22 
spectrography, 209, 210 
spectrometer, 179 
spectrophotometry, 81, 82 
spectroscopy, 88, 176 



Ink 
microanalysis, 44 
revival methods, 44 

Insecticides, 39-78 
chemical composition, 51 
clothes contamination, 49 
concentrated, 49 
contact, 48, 59 
development, possible, 43 
evaporation of mixtures, 50 
gaseous, 60 
ingestion, of, 48 
labelling, 51, 52 
maximum atmospheric concentrations, 50 
microbial, 48 
poisoning caused by, 48-55 
research, 44 
resin, 52 
respiratory, 48 
toxic residues, 48-61 
toxicity, 49, 51 
use on occupied premises, 48-61 
W.H.O. regulations, 51 

Insects 
depredations, 73, 74 
functional characteristics, 55 
morphological characteristics, 55 
paper deterioration, 41 
sterilization by isotopes, 48 
xylophagous, 60 

Insolubility, solvents, 178 
Instability, glass, 148 
Insulation, fibre-board, 11 
Intarsia work, 186 
Interaction, effects, 35 
Inter-elemental effects, 35 
Internal pressures, fragile objects, 140, 142 
Intonaco, 118, 119, 120, 121 

cohesion, degree of, 123 
defective, 119 

Iron, 94, 113 
gallotannate, ink revival, 44 
inclusions in glass, 150 
mineral alteration products, 92 
oxide, 128, 164 

cracked, 128 
oxidized fittings on wooden beam, 128 
rust, 89, 92 
sulphurized, 140 

Iron-copper, interaction, 35 
Iron-manganese, interaction, 35 
Isis, statuette the, of, 137, 138 
Iso-amyl methacrylate, 143, 177, 178 

permeability to water vapour, 178 
Isoptera, 55, 56 
Isotopes, radioactive, 21, 23, 48 
Italian School painting, transfer, 166 
Ivory 

analysis of, 25 
consolidation, 125, 126 

Jewellery, metal, analysis, 31 
Jute 

canvasses, tropical conditions, 75 
fibres, 129, 134 

K radiation, 34 
'Kaken gel', 14, 15 
Kanta sword, 133 
Kaolin, 129, 134 
Ketones, solubility, 177 
Kraft paper, 9 

Laboratory 
analysis, 25 
treatment, 94 
work, courses, 212 
workers, training, 206 

Lacquers, impregnation of panels, 165 
Lamination, 65, 67 

materials, 41 
present studies, 44 
silk and plastic, 44 

Latex rubber, 128 
Laurium Mines (Greece), 114 
Leaching process, 

ancient glass, 151 
chromatographic, 174 

Lead, 114-116 
arsenate, toxicity, 49 

INDEX 

Lead—continued 
binary systems, 35 
carbonate, 131 
cerussite, 89 
concentration in glass, 147, 148 
glasses, 146, 147, 150 
litharge, 89 
mineral alteration products, 91 
mineralized, 

cathodic reduction, 131 
consolidation, 131 

oxide, 91 
sulphides, substituted by iron gallotannate, 

44 
ternary systems, 35 
white, 85 

Leaden bullae, 131, 132 
Leather, 70-72 

book bindings, damage caused by gas 
lights, 40 

consolidation, 125 
desiccation, 126 
fungi, 59, 70 
fungicides, 42 
insect damage, 56 

Lectures, schedules, 209 
Legislation 

affecting conservation, 197 
church properties, 197 

Lepismatidae, 55, 56 
Libraries, biological agents damaging paper, 

55-61 
Lichens, 62 
Lictids, 59 
Light 

behaviour, 212 
controller, 4 
influence on museum objects, 7-8 
intensity, 8 
paper deterioration, 40 
photochemical effects in tropics, 74 
Planck constant, 7 
quanta, 7 
textiles, 185 
visible, 8 
wavelength, 7 

Lighting, 59 
bronze antiquities, examination, 104 

Ligneous fibres, supports in tropics, 74 
Lime, dolomite as source in glasses, 148, 149 
Limestone, consolidation, 127 
Limonite, 92 
Lindane 

lethal dosage, 49 
maximum atmospheric concentration, 50 

Linear polymers, deterioration, 143 
Linen 

basic habits, 192 
moisture content, 193 
movements of, 194 
S-spun, 192 
Z-spun, 192 

Linseed oil, 79 
dried films, 85 
leather consolidation, 126 
mould growth resistance, 75 
permeability to water, 143 
permeability to water vapour, 178 
solvent action studies, 84-88 
varnish, 164 

Liposcelidi, 56 
Litharge, 89, 91 
Lucite, 171, 172 
Lyctidae, 56 

Macrochemistry, wet, 29 
Macrophotographs, oil layer removal, 208 
Magnesium, 113 

concentration in glass, 147, 148 
Magnetism, residual, 113 
Magnetite, 92 
Malachite, 89, 108 
Malathion 

maximum atmospheric concentration, 50 
toxicity, 49 

Man, damage by, 57 
Mandrel bending test, 171 
Manganese 

concentration in glass, 147 
inclusions in glass, 150 

Manganese—iron interaction, 35 
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flaking, consolidation, 127 
parchment, 44 
sulphides, application, 39 
tannins, application, 39 

Maranyl nylon, 127, 128, 130, 134 
Masonite Tempered Preswood, 75 

panels, 75 
support for detached murals, 119, 121, 122 

Massicot, 91 
Mastic, 79, 80, 173, 176, 177 

infra-red spectra, 180 
mould growth resistance, 75 
panel facings, 166 
permeability to water, 143 
permeability to water vapour, 178 
solubility, 81, 82 
ultra-violet exposure, 182 
viscosity grade, 175 

vs cracking, 172 
Materials 

aging, 7-8 
insoluble, 174 
knowledge of, 200 
paintings, analysis, 26-28 

Matrix absorption, electron-beam probe, 146 
Maxwell body, 157 
Mechanics, application to treatment of panel 

paintings, 156-162 
Medieval period, 

glass fragments, 146-150 
metal objects, examination, 101 

Melaconite, 89 
Melamine formaldehydes, 144 
Melinex, 196 
Melitite, 149 
Mercuric acetate, 67 
Mercury compounds, organic, toxicity, 49 
Mercury-vapour, lamps, 22 
Mesopotamian glasses, 147 
Metal-working, 211 
Metallic inclusions in ancient glass, 149-150 
Metallic objects (see also Metals), 89—117 

encapsulation, 128, 132 
examination of, 24 
fragile 

consolidation, 128-134 
cracked, 132 
encapsulation, 128 
strengthening methods, 128 

inclusions in glass, 146 
metallurgical examination, 101-103 
mineral alteration products, 89-92 
patina, consolidation, 127 
polished, photography, 104 
sampling, 101 
stripping, 135 

Metallographical examination, 101 
Metallography, 113, 212 
Metallurgical examination of metal objects, 

101-103 
Metallurgy, non-destructive methods in, 

111-117 
Metals (see also Metallic objects), 

analysis methods, 31 
antiquities, conservation of, 93-96 
heavy, 113 
mineralized, 128 
moisture and corrosion, 135 
weakened, disintegration, 135 

Methacrylate, 132, 134, 143, 174, 177 
encapsulation of bronze, 130 
glass restoration, 152, 155 
resistance to solvent action, 81 
side chain, 173 

Methanol 
leaching by, 85 
solubility, 80 

Methoxychlor, 
maximum atmospheric concentration, 50 
toxicity, 49 

Methyl bromide, 48, 71 
fumigation precautions, 51 

Methyl cellulose, 144 
Methyl methacrylate polymer, 143 
Methylenedichloride, 171, 172 
Methylparathion, toxicity, 49 
Mice, damage by, 57 
Micro techniques, 21 
Microanalyser, electron-probe, 30, 31, 32 
Microanalysis, 

ink, 44 
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Microanalysis—continued 

electron-beam probe, 145-151 
Microbeam probe in non-destructive testing, 

33-38 
Microbiological changes in frescoes, 62-64 
Microchemical analysis, 29-32, 207, 209, 210 

materials of paintings, 26 
Microcrystalline wax, 136 
Microfilms, permanancy, 44 
Microflora, heterotrophic, 63 
Micro-organisms 

frescoes, changes on, 62 
paper, damage, 57 
paper deterioration, 41 
resistance of documents to, 65 

Microphotography, 21, 207 
Micro-sampling technique for examination of 

metal objects, 101 
Microscope, 209 

electron, 113 
optic, 113 
projection, 104, 105 

Microscopy, 21, 111 
Miersite, 92 
Millefiori fragment (glass) 146, 147, 148 
Mineral alteration products on metal 

products, 89-92 
Mineral oils, toxicity, 49 
Mineral plus metal, 131 
Mineralization, 128, 132 

examination results, 107 
Mineralized corrosion products, 135 
Minerals 

corrosion layers on bronze, 108 
differentiation, 107 

Miniatures, consolidation, 44 
Minium, 91 
Modern period, metal objects, examination, 101 
Modocoll E, 187, 188 
Modulus, elasticity, of, 141 
Moisture, 13-15 

barriers, treatment of warped wood panels, 
163-164 

condensation, 11, 136 
content, equilibrium, 9-12 
films, 135 
metals and, 135 
paper aging, 42 
paper coloration, 58 
paper deterioration, 41 
textiles, 185 

Molecular 
distribution, 141 
ranges, 142 

Molecules, 7 
forces acting between, 141 

Monomer molecules, 7 
glass restoration, 152 

Mould, 70-72 
development of, 70 
generation, 13 
growth, 10, 14 

discoloration and disintegration, 76 
monsoonal conditions, 73 
oxidation, 77, 78 
paint binders, resistance, 75 
paint films, 75 
paper, 77 
pigments, 75 
resistance to mould growth, 75 
tropics, 74 
waterstains, 77 

infection, air-conditioning, 76 
MS-2A, 172, 176 

infra-red spectra, 180 
picture varnishes, 177 
ultra-violet exposure, 182 
viscosity, 175 
wrinkling, 178 

Mulberry paper, 166 
Mulham cloth, 194 
Murals, 23 

aging tests, 123 
atmospheric agencies, 123 
chemical analysis, 123 
conservation, 209 
damp sites, 118, 119, 120 
decay, 120 
detaching 

Italian methods, 118-122 
metal mesh support, 119, 122 

deterioration, 123 
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Murals—continued 
humidity, 123 
isolation of paint layer, 120 
lime bonding, 118 
observations, 123-124 
paint 

adhesion with plaster, 118 
film consolidation, 120 
flaking, 118 

plastic backing, 124 
programme at Academy of Fine Arts, 

Warsaw, 206 
restoration, 123 
support of detached, 124 
supports, attachment, 123 
temperature variations, 123 
transfer, 123 

Museum climate, 1-18 
Museums 

environment, 9 
inspectors, 94 
inventories, 93 
photographic service, 94 
objects, influence of light, 7-8 
reserves, 94 

Mycelia, 57, 63, 70-72, 76 
Mycosis, 58 
Myrothecium verrucaria, 68 
Myxobacteria, 57 
Myxotrichum, 57 

Naftoflex, 152 
Nantokite, 90, 108 
Naphtha, solubility, 80 
Naphthaline, toxicity, 49 
Natural resins, 140, 177 
Natural varnishes, solubility, 177 
Nets, supporting, 195 
Neutrons, 23 

generators, 31 
portable, 31 

New South Wales, 74 
Nickel, 113, 114 

binary systems, 35 
Nicobium castaneum, 56 
Niederemmel diatrete, 154, 155 
Niello inlay, 132 
Nijmegen mirror, 132 
Nishapur glass fragment, 146, 147, 148 
Nitrates, copper, 90 
Nitrocellulose, 143 

lacquer, glass restoration, 152 
Non-destructive analysis (see Analysis) 
Non-polar substances, 141, 142 
Nylon 

maranyl, 127, 128, 130, 134 
modified, 143 
moisture content, 193 
soluble, 127 
supporting nets, 195, 196 

Oak panels, 163, 166, 167 
Observation, 

magnetic, 112 
techniques of, 111 
visual, 111 

Oil (see also Films) 
emulsion, fungal attack, 165 
film, solubility, 85 
grounds, powdering, 165 
paint 

analysis, 37 
mould growth, 75 
protective coatings, 79 
solvents, action of, 171 

Oiled paper, 163 
Oils (see also Oil paints) Indonesian artists, 74 
Opacifying agents, 147, 148-149 
Opacity, degree of, 68 
Opaque glass, 150 
Optical spectroscopy, 33 
Optics 

curved-crystal, 35, 36 
flat-crystal, 36 

Overcast sky, radiation hazard, 2 
Overcleaning, 84 
Oxidation, 143, 176 

ambient air, 185 
photochemical, 176 
varnishes, 177 
wrinkling caused by, 178 

Oxides 
copper, 90-91, 107, 108 
iron, 92, 128 

cracked,128 
fungal activity, 75 

lead, 91 
silver 

method of disease spot treatment, 129 
patina stabilization, 110 

tin, 91, 108 
zinc, fungal activity, 75 

Oxidizing agents, paper deterioration, 40 
Oxygen. 135, 143 

barrier, 177 
paper aging, 42 
solvents, permeability, 177, 178 
water vapour and, 8 

Ozone, oxidation caused by, 143 

Pacatien statue, 97-99 
Packing 

relative humidity, 13-15 
Victoria and Albert Museum, methods, 

16-18 
Paecilomyces, 57 
Paint (see also, Films, Oil, Tempera) 

adhesive strength, 157 
aluminium, 163 
binders, mould growth resistance, 75 
blister, 157, 163, 166 
buckled, 156, 159, 160 
buckling, 157, 167, 170 
changes in frescoes, 62 
crackle, 156, 157 
cupped, 156 
curled, 156 
decreased cohesion of layers, 63 
defects, on panels, 156 
elasticity, 157 
films 

Australia, 73 
heavy impasto, 75 
linseed-oil, 75 
mould growth, 75 
raw linseed oil, 75 

flaking 
reattachment, 127 
vibration by power plane, 166 

flat cleavage, 157 
layers, 165 

adhesion of, 169, 170 
Belgian system, 170 
consolidation of, 170 
loosening of, 169 

mould growth on films, 75 
panels, security, 160 
rupture, 157 
surfaces, blanched, 88 
swelling of drying-off, 79 
wrinkling, 167 

Paintings 
analysis methods, 29-32 
blistering, 168 
cleaning, "swab" method, 84 
coating removal by naphtha, 81 
easel, transfer, 165-168 
examination of, 23 
handbook on analysis of materials, 26-28 
history of techniques, 206, 209 
identification of pigments and inerts, 26 
movable support, 23 
mural, 23 

detachment, 118-122 
observations, 123 

panel, see Panel paintings 
programme at Academy of Fine Arts, 

Warsaw, 206 
protective coatings, 79 
shipment, 

during winter, 9 
tropical countries, 10 

techniques, 210 
wall, consolidation, 127 

Paladon, glass restoration, 152 
Palaeography, 206 
Palavit, glass restoration, 152 
Palimpsests, deciphering, 40 
Panel paintings (see also Panels and Wood), 

156-170 
battens, 164, 170 

dovetailed, 160 



Panel paintings—continued 
blind cleavage, 160 
buckling, 159, 160, 170 
checks, 160, 162 
concave warp, 159 
convex warp, 159, 161 
cracking of, 170 
cradles, 160, 161, 163, 165 
cross-battens, 159, 165 
dimensionally inactive, 162 
elastic mechanical support, 164 
elastic strain, 161 
elastic yield, 159, 160 
flat cleavage, 159 
free mechanical control of panels, 160, 161 
grounds, removal, 167 
mechanical control of panels, 159 
mechanical restraint, 162 
moisture barrier, 162 
moisture content, 162 

wood, 160 
neutral axis of panels, 160 
no mechanical control, 159 
paint rupture, 160 
panels, 159 
plastic deformation, 160 
plastic yield, 160 
relaxed panels, 160 
ruptures in wood, 159 
Saran resin, 162 
security, 160 
set in tension, 160 
shrinkage and swelling, 160, 163 

linear, 160 
splits, 160, 162 

support, 163 
stabilized panels, 162 
supports, 167 
swelling, 163 
transfer, 163 
treatment, 156-162 
warp, 159, 162 
wax-resin adhesive, 162 
wood removal, 166 

Panels {see also Panel paintings and Wood), 
atmospheric sensitivity, 163 
cracking, 165, 166 
facings, 166 
flattening, 165 
flexible steel springs, 164 
impregnation, 163, 165 
lacquers, 165 
moisture barriers, 163^1 
moisture loss, prevention, 166 
moisture transfer, 163 
permanent warping, 163 
swelling, 163 
synthetic foam layers, 164 
synthetic resins, 163 
warped, 160, 163, 165 

treatment, 163-164 
wax resins, 165 
waxes, 163 
wood 

stabilization, 163 
transfer methods, 165 

Paper, 72 
acidity, 40 

coloration and, 58 
aging, procedures for, 42 
artificial aging, 41 
biological agents damaging, 55-61 
biological attack, 40 
bleaching, 39 
bleaching of pulps, 44 
bursting strengths, 78 
calcium, addition of, 42 
cellulose acetate, 66 
chelating agents, 78 
chemical properties, 42 
chloramine-T as bleach, 43 
chlorites for cleaning, 42 
cleaning, 42 
coated, restoration of, 44 
coloration, 58 
corrosion, 67 
de-acidified documents, stability, 42 
decay, investigations, 41 
deterioration, 40 
dextrine 

deterioration, 42 
pastes, 43 
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Paper—continued 
discoloration, 76 
durability, 42 
examination of, 24 
expanded, 168 
experimental data, 78 
folding 

endurance, 42 
resistance, 68 

fungi, 57, 68, 70 
gammexane causing damage, 42 
hygrometers, 77 
insects damaging, 55-61 
irradiation tests, 43 
laminated, 65, 66, 68 

stability, 42 
low-grade, 76 
magnesium carbonates, addition of, 42 
mechanical properties, 42 
microbial damage, 57 

resistance to, 58 
Mylar, 66 
optical properties, 42 
oxidative degradation, 40 
packing, 14, 16 
permanence, factors affecting, 41 
pH of, 41, 65, 68 
physicochemical resistance, 68 
preservation, 78 
reinforcement 

dextrine, 65 
silk, 65 

resin alum size, 77 
resistance to fungi, 68 
restoration of, 65 
rodents, damage, 57 
silk, 65, 66 
sizing, 42, 77 
stains, 57, 58 
stretching resistance, 68 
tearing resistance, 68 
tissue, 17 

specifications, 43 
types, resistance to microbial damage, 58 
waterstains, 77 
wood pulp, 77 

Papyri and cedarwood oil, 39 
Parachlorometacresol, 67 
Paradichlorbenzene, toxicity, 49 
Paraffin, 136 

hydrocarbons, 173 
wax, 110, 129, 134, 136, 143, 178 

Paraloid (see Acryloid) 
Paratacamite, 90, 108 
Parathion 

inhalation by workers, 50 
maximum atmospheric concentration, 50 
treatment following poisoning, 52 

Parchment, 70, 72 
examination of, 24 
glue, regrounding paint films, 167 
insect damage, 56 
manuscripts, 

sulphides, application, 39 
tannins, application, 39 

miniatures on, consolidation, 44 
rodents, damage, 57 
strengthening, 44 

Patina, 89, 98, 202 
atmospheric moisture and oxygen, reaction, 

108 
cassiterite, 91 
consolidation, 127 
examination, 105 
sections through, 108 
stabilization, 108, 109 

dry method, 110 
wet method, 110 

study, results, 108 
water, 91 

Patination, 135 
Penetration power of materials, 136 
Penicillium, 57, 63, 67, 70 
Pentachlorophenol, 71, 75 

spray, 10 
Perithecia, 63, 64 
Permanence, 176 
Permeability, 142, 143 

film, 142 
water, to, 143 

Perspex, 132 
glass restoration, 152 
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Pesticides, 48 

labelling, 51, 52 
W.H.O. regulations, 51 

Petri aishes, 71 
Petroleum, 173 

all-aromatic, 175 
properties, 171 
solvent, 172, 177 

Pettenkofer process for regeneration of 
varnish films, 84 

Phenkoptone, toxicity, 49 
Phenol formaldehyde, 167 
Phosdrin, toxicity, 49 
Phosgenite, 91 
Phosphates, 92 
Phosphorus compounds, organic, 48 
Photocells, 4, 5 
Photochemical reactions, 176 
Photocontrollers, 6 
Photo-flood illumination, 104 
Photography, 21, 22, 111, 212 

bronze antiquities, 104 
conservation uses, 205, 206, 207, 209, 210, 

211, 212 
infra-red, 22 
lighting, 104 

Photolysis, 8 
Photo-oxidation, 8 
Physical analysis, 29-32 
Physical decay, 8 
Physical methods of conservation, archival 

materials, 39-47 
Physics, 212 

lecture programme, 211 
Picture, mechanics, 162 
Pictures 

cleaning, 84 
leaching, 88 

linseed oil, cleaning, 87 
pigment, investigation, 31, 32 
restoration, 203 
restorers, 212 
varnishes, new, 176-184 

Pigments 
analysis, 36 
copper-based, 31 
data for proposed handbook, 26 
equipment for analysis, 27 
fading, 76 
fugitive, 76 
identification, 26 
mould growth, 75 
picture, 32 

Pins, bronze, mineralized, 129 
Planck constant, 7 
Plant ash, concentration in glass, 147, 

148 
Plaster of Paris, 128, 134 
Plastic deformation, treatment of warped 

wood panels, 163-164 
Plastic resins, 99 
Plasticine, 129 
Plasticizers, 142, 171, 177 

lamination, 43 
textiles, preservation, 187 
wood stabilization, 163 

Plattnerite, 91 
Plexiglas, 1, 2, 3, 4, 173 

glass restoration, 152 
Plumbsol, 133 
Plywood, tropical conditions, 75 
Poisoning 

disinfestation risks, 49 
insecticides causing, 48-55 
precautions, 52 
prevention, 48 
skin contamination by insecticides, 49 
urgent measures after, 52 

Polar substances, 142 
Polarity of bonded surface, 141 
Polishing 

electrolytic, 102 
local, 113 

Polyamide, hardeners, 130 
Poly(butylmethacrylate), 141, 174 

cross-linking, 173 
mould growth resistance, 75 

Polychromes, programme at Academy of 
Fine Arts, Warsaw, 206 

Polyesters, 66, 99, 100, 134 
casting, 212 
glass restoration, 155 
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Polyethylene 

misuse of, 10 
packing, 10 
permeability to water, 143 

Polyethylene glycol process, wood consolida
tion, 126 

Polyglycol, 144, 187 
Poly(iso-amyl methacrylate) cross-linking, 173 
Polymeric films, solvent action, 84 
Polymerization, 144 

degree of, 68, 142 
glass restoration, 152 

Polymers (see also Resins) 
bond formation, 173 
chain, breakdown, 88 
characterization, 171 
cross-linkage, 142, 143, 174, 178 
durability, 175 
high molecular grade, 174 
internally plasticized, 171 
low molecular weight, 174 
molecules, 7 

chains, 173 
reactivity, 177 
solvent action, 86 
synthetic, 179 
thermoplastic, 173, 175 
viscosity grade, 174 

Polymethacrylates (see also Acrylics) 
consolidation of fragile objects, 127 
transfer operations, 166 

Polymethyl methacrylate, permeability to 
water vapour, 178 

Poly-n-propyl methacrylate, 80, 81 
Polystyrene, 131 

expanded, 168 
permeability to water, 143 
permeability to water vapour, 178 

Polythene wax, 136 
Polyurethane pastes, 167 
Polyvinyl acetal, 80, 81, 129, 134 
Polyvinyl acetate, 79, 80, 81, 132, 144, 172, 

173, 176, 191 
consolidation of fragile objects, 127 
cross-linking, 174, 178 
infra-red spectra, 180 
mould growth resistance, 75 
permeability to water, 143 
permeability to water vapour, 178 
reliability, 166 
supporting nets, 195 
ultra-violet exposure, 183 

Polyvinyl alcohol, 67, 144, 152, 177, 191 
glass restoration, 152 
infra-red spectra, 180 
oxygen barrier, use, 178 
permeability to water vapour, 178 
ultra-violet exposure, 183 

Polyvinyl butyral, 173, 193 
infra-red spectra, 180 
solubility, 177 
ultra-violet exposure, 183 

Polyvinyl chloride, 212 
Polyvinyl chloride acetate, polyvinyl chloro-

acetate, 80, 81, 143 
Polyvinyl formal, 191 
Polyvinylidene chloride, permeability to 

water, 143 
Poly(vinylstearate-acetate), 173 
Poplar panels, 167 
Porosity of surfaces, 141 
Potash 

concentration in glass, 147 
inclusions in glass, 150 

Potash alum, consolidation of water-logged 
wood, 125 

Potassium 
concentration in glass, 147, 148 
inclusions in glass, 150 
permanganate, 77 

Pottery-making, 211 
courses, 212 

Prepolymers, glass restoration, 152 
Preservation 

archival materials, early attempts, 39 
training for engineers, 199 

Pressurized spray cans, 171 
Prints 

foxed, 76 
fumigation, 77 
programme at Academy of Fine Arts, 

Warsaw, 206 

INDEX 

n-Propyl methacrylate, 80, 81 
Protection of works of art during travel, 9-12 
Protective clothing, 49 
Protective lacquer, 135 
Protein fibres, 193 
Psocus domesticus, 56 
Psocus venosus, 56 
Public buildings, insecticides, 48 
Pumice powder, washing easel paintings, 165 
Purite, 92 
PVC foil, 164 
PVOH (see Polyvinyl alcohol) 
Pycnidia, 63, 64 
Pyrethrine, toxicity, 49 

Radiation 
fluorescence, 34 
hazards, 1-6 
luminous, 2 
monochromatic, 22 
nuclear, effects on documents, 41 
paper deterioration, 40 
spectral, hazards, 1-6 
ultra-violet, 1-6, 8 

Radioactive isotopes, 48 
Radioactivity, 23 

artificial, 21 
Radiography, 22, 111, 116, 198 

electron emission, 22 
Radiology, 209 
Radioscopy, 22 
Ramie fibres, canvasses, 75 
Rayon 

insect damage, 56 
moisture content, 193 

Red lead, 164 
Reforming, 173 

ease of solubility of certain resins, 79-83 
effect, 81 
investigations into nature of, 82 
propanol solution, 80 
technique, 177 

Refractive index, 21, 177 
Refractometer, 21 
Regrounding paint films, 167 
Reinforced documents, biological resistance, 

65-68 
Relative humidity (see Humidity, relative) 
Reliefs, bronze, support of mineralized, 129 
Rembrandt's glazes, 203 
Repellants, toxicity, 49 
Replica technique, 112 

local, 113 
metallurgical examination, 103 

Researches, scientific, 206 
Resins (see also Polymers), 169 

aging, effects, 79-83 
foam-forming, 124 
hardness, 171 
molecular weight, 171 
natural, 140, 177 
plastic, 99 
polyester, 66, 99 
soft, mixed with paint, 202 
solubility, 171 
synthetic, 80, 171 

bonding, 75 
fixing of detached murals, 120 

thermosetting, 79 
varnishes, natural, 176 
viscosity grades, 172 
viscosity of a solution, 171 

Resistance, biological, 65 
Restoration 

aims, 202 
archival materials, 39 
cleaning, 203 

tests, 205 
in-painting, 204 
laboratories, 198 
matching retouchings, 204, 205 
overcleaning, 203 
re-intergation, 204 
semi-cleaning, 202 
soft resin mixed with paint, 202 
solvents, 205 
teachers, importance of, 204 
teaching methods, 202 
techniques, 198 
training centres, 203 
training for engineers, 199 

Restoration—continued 
volunteers, 204 
x-ray photographs, 203 

Restorers, 200 
connoisseurship, 204 
syllabus, suggestions, 203 
test for diploma, 205 
training, 197, 202 

Reticulitermes lucißgus, 55, 56 
Reversibility, 176 
Reweaving of tapestries, 188 
Rheology, 157, 162 
Rhizopus nigricans, 10 
Rhoplex, 174, 175 
Rodents, damage by, 57 
Roman period 

coins, examination, 106, 109 
glass dish, restoration, 153, 155 
glasses, 147 
metal objects, examination, 101 
Millefiori fragment, 146, 147, 148 
silver bronze coins, 109 

Rosary Madonna, 209, 210 
Retenone, toxicity, 49 
Roux boxes, 65 
Rubber mats 

panel covers, 166 
regrounding paint films, 167 

Rubbers, synthetic, casting, 212 
Rust prevention in metal clips, 44 

Salt water, glass submerged in, 151 
Salts 

humidity-storing, 12 
soluble, crystallization, 212 

Sandarac, 79 
Saponifying agents, 165 
Saran, 162 

permeability to water, 143 
Sarcino lutea, 62 
Scabbard, silver, 133 
Schizomyceti, 57 
Schradan, toxicity, 49 
Science and art, collaboration, 19 
Scientific instruments, 200 
Scientists, supervision, 206 
Scintillation counters, 30, 112 
Scrim, 166 
Sculptures, programme at Academy of Fine 

Arts, Warsaw, 206 
Scunthorpe bowl, 132 
Sealing wax as moisture barrier, 164 
Semi-transfer, 169 
Senlis bronze pedestal, 97, 98 
Sequestering agents, 109 
Sericin, gum, 193 
Setamul N6525, 191, 196 
Shale, consolidation of materials, 127 
Shellac, 129, 132, 164 

fixatives, 119, 120 
mould growth resistance, 75 

Shipment, canvas paintings during winter, 9 
Shirlan, 77 
Shrinkage 

glass restoration, 152 
panel paintings, 160 
wood, 156-175 

Siderite, 92 
Sidotrepa panicea, 56 
Silica, 148 

aerogels, 48, 52, 59 
consolidation of fragile objects, 125 

Silica-gel, 11, 12, 15, 59, 77, 129 
Silicates, 142 

copper, 90 
Siliceous materials, consolidation, 127 
Silicone rubber, glass restoration, 152, 153, 

155 
Silk 

basic habits, 192, 193 
degradation, 185 
irradiation tests, 43 
Paper reinforced by, 65, 66 
spin, direction of, 193 
sunlight weakening, 193 
supporting nets, 195 

Silver, 112 
coins, 109, 112 
disc brooch, 132 
Emesa helmet, 133 

1 gauze as reinforcement, 133 



Si lver—continued 
horn, 110 
mineral alteration products, 91-92 
oxide, 110, 129 

method of bronze disease treatment, 129 
scabbard, 133 
tarnish, 89, 91 

Silver-copper alloy, consolidation, 131 
Silverfish, 55, 56, 59 
Sinopia, loss of, 119 
Sisal canvasses, tropical conditions, 75 
Sizes, 78 
Size 

microbial resistance, 58 
resin alum, 77 

Skins 
insecticide contamination, 49 
rodents, damage, 57 

Smalt, 79 
Soaking, prolonged, 135 
Soda, concentration in glass, 147 
Sodium 

carboxymethyl cellulose, 166 
chlorite, 44 
disilicate, 148, 149 
electron-beam probe analysis, 146 
perborate, 44 
sesquicarbonate, patina stabilization, 110 

Soft woods, panelling, 166 
Soil water in glass, 151 
"Solar Gray" glass, 1, 3, 4 
Soldering, Pacatien statue, 98; Vix vase, 97 
Solidity, increase, 140 
Solubility 

aging and reforming, 79-83 
parameter tables, 87 
solvents, 177 

Solvents, 171 
action, 84-88, 171 
brittleness of films, 171 
brushing, 173 
chemical links, breakage, 177 
chemical properties, 177 
diffusion, 87 
flexibility, 177 
handling qualities, 177 
hardness, 177 
high viscosity grade, 173 
leaching, 84-85 
loss, classification for adhesives, 143 
mechanical properties, 177 
mild, 171, 172 
mixtures, 84 
optical properties, 177 
permeability to gases, 177, 178 
solubility, 80, 177 

parameter, 173 
spraying, 173 
strength, 173 
strong, 171 
swelling action, 83, 84-85 
vapours, 84 

Spectral internal transmittance, 3 
Spectral irradiance, 2 
Spectro-chemical analysis, 36 
Spectrographic analysis, 26 
Spectrography (see Spectrometry) 
Spectrometry 

emission 
optical, 29, 31, 32, 113-116 

fluorescent 
visible, 21 
X-ray, 29-37, 112-118, 145 

gamma-ray, 30-32 
Geiger counter, 33 
infra-red, 81, 82, 88, 176, 179-183 
optical (see Spectrometry, emission) 
X-ray (see Spectrometry, fluorescent) 

Spectrophotometry (see Spectrometry) 
Spectroscopy, 21, 23, 24, 113, 198 
Spinning, fibres, 192 
Spirits of wine, 79 
Sporotrichum, 57 
Spot etching, 102 
Spring wood, 157 
Spruce panels, 163 
Stability, chemical, 136 
Stabilization, treatment, 140 
Stachybotrys, 57, 66 
Stand oil film (see also Films, Oil, Paint), 84, 

85 
Stannic oxides, 91 

INDEX 

Stannous oxides, 91 
Starch 

adhesives, 144, 166 
enzymes, removal by, 191 
paste, 168 

Statuary, 91 
Steam 

adhesive removal, 120 
iron, use, 193 

Steels, microstructure, 103 
Stereography, 111 
Stereoradiography, 22 
Stereoscope, 22 
Stomphilium, 57 
Stones 

conservation, 206 
inclusions in glass, 146 

analysis, 148 
Strappo method of mural removal, 118, 119, 

120 
adhesives, 121 

Streptomyces, 62, 64 
Striato, 204 
Stripping, metals, 135 
Stroma, 63, 64 
Stromeyerite, 91 
Strontium, 114 
Students, selection, 203, 212 
Studio for restoration, 25 
Sub-tropics, conservation of works of art, 

73-78 
Sugar, solubility, improvement, 166 
Sulphates, copper, 91 
Sulphides, 

copper, 90 
lead, 91 
silver, 91 

Sulphodex, toxicity, 49 
Sulphur dioxide, 8 

oxidation caused by, 143 
paper deterioration, 40 
solvents, permeability, 177, 178 

Sulphuric acid, paper deterioration, 40 
Sulphurized iron, 140 
Sulphuryl fluoride, 48 
Summer wood, 157 
Sundeala, 168 
Sunlight, 1-6 

automatic control, 6 
deterioration of archival materials, 40 
paper deterioration, 41 
silk, weakening, 193 

Surface bonding, 141 
Surface coatings, 135 
Surface tension, 141 
Swelling 

degree, 85, 86, 88 
measurement gauge, 84 
wood, 156-175 

'Swing-fog', 71 
Sword of Kanta, 133 
Synthetic fibre net, 195-6 
Synthetic glasses, 147 
Synthetic materials (see Polymers and Resins) 

solvent-type varnishes, 172 
Synthetic resins, 75, 80, 120, 153, 163, 171, 

176 
Synthetic varnish, 177, 178 

Tannates, iron, 92 
Tapestries, 185-196 

blending colours, 188 
neutral colour, 188 
repair, 188 

plastic impregnation method, 188 
reweaving, 188 

Technology, 210 
history, 200 
lecture programme, 211 

Technovit, 132, 134 
glass restoration, 152, 155 

Tempera (see also Paint) 
analysis, 37 
mould growth, 75 

resistance, 75 
protective coatings, 79 
washing, 119 
Temperate zone, transport through, 13 

Temperature (see also Air-conditioning, 
Environment), 9-12 

change, classification of adhesives, 143 
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Temperature—continued 

consolidation of fragile objects, 140 
controlled atmospheres, 9 
elevated, ultra-violet radiation, 174 
high, textiles, damage, 189 
mould growth, 76 
paper deterioration, 40 
variation, 13 

murals, 123 
Tenorite, 89 
Tensile strength of film, 141 
Tensol, 130, 131, 132, 134 
TEPP 

maximum atmospheric concentration, 50 
toxicity, 49 

Termites 
Australia, 73 
control, 53 
drywood, insecticides, 48 
paper damaged by, 55, 56 

Terylene 
bolting cloth, 167 
supporting nets, 195, 196 

Tests 
chemical, 68 
optic, 67 
physical, 67 

Tetraethyl pyrophosphate, treatment following 
poisoning, 52 

Tetrahedrite, 90 
Textiles, 185-196 

adhesives, 191 
cross-linking, 190, 191 
textile degradation, 191 

aging, 185, 190 
basic habits of fibres, 192-194 
chemical impregnation, 187 
chemical reactions in fibres, 190 
cleaning, 185, 193, 194 
climatological conditions, 190 
consolidation procedure, 189 
darning, 190 
degradation, 185, 190 
detergents, use, 186 
dirt removal, 193 
dry cleaning, 186, 193 
dryness, 185 
dust removal, 193 
elasticity after backing, 187 
fixative backing, 187 
flexibility after backing, 187 
glueing, 187, 188 
heat, 185 
high temperatures, damage, 189 
industrial processes, 190 
irreversible restoration, 190 
light, 185 
lumite screen, 193 
moisture, 185 
mounting, 193 
needle-work, 188 
old, 185 
oxidizing effects of ambient air, 185 
Pietas, 185 
plastic film protection, 188 
preservation, 185-191 
radiation, 190 
reinforcement, 195-196 
restoration, 190-191 
reversible methods of preservation, 189 
sewing, 188, 190 
silk veil protection, 188 
storage, 185 
structure of fibres, 212 
supporting fabrics, 191 
synthetic-fibre net reinforcement, 195-196 
washing, 193 
water soluble cellulose derivative as fixative, 

187 
weathering, 190 

Thermohygrograph, 9 
Thermoplastics, 141, 142, 171, 173, 175 
Thermosetting adhesive, 176 
Thermosetting plastics (see Thermosetting 

resins) 
Thermosetting resins, 141, 142, 144 
Thuricide, 48 
Thysanura, 55, 56 
Tin, 114 

binary systems, 35 
grey, 91 
mineral alteration products, 91 
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Tin—continued 

oxide, 91, 108 
ternary systems, 35 
white, 91 

"Tin pest", 91 
Tiraz fabrics, 193 
Titanium, white, 75 
Titian's glazes, 203 
T. L. Tubes, 8 
TMTD, toxicity, 49 
Toluene, 173, 177 

film swelling, 174 
leaching by, 85 
solubility, 81, 82, 177 

ease of, 80 
Toxaphene, 52 

toxicity, 49 
Toxic residues, 50 

problems, 52 
Training, 197-213 

centres, 200-201 
programme, 199 
restorers, 202 

Transfer of easel paintings, 165-168 
Transportation 

air, 15 
protection during, 9-12 

Travel, protection of works of art, 9-12 
Trennlack, glass restoration, 152 
Trichloroethylene, swelling power, 86 
Trichoderma, 57 
Triethanolammonium diborolactate, 71 
Triglycerides, polymeric, 85 
Trimethyl carbinol, wood consolidation, 

125 
Tropical countries, 

conservation of works of art, 73-78 
shipment of paintings, 10 
transport through, 13 

Turkey red oil, leather consolidation, 126 
Turpentine, 84, 173 

oxidation, 171 

Ultrasonics, 59, 113 
Ultra-violet 

absorbers, 8, 81 
behaviour, 212 
cut-off, 3 
filters, 174 
light, 59, 164 

appearance of age, 202 
fluorescence in, 208 
fluorescent tubes, 182 

paper aging, 42 
PVOH transparency, 178 
radiation, 1-6, 8, 21, 22, 173 

elevated temperatures and, 174 
probable damage factor, 173 

rays, 209, 210 
spectrum, 176 

Universities, Italian, 197 
Urea formaldehyde, 144 
Uvinul M-40 filter, 173 

Vacuum deposition, 146 
Vapour, barriers, 143 
Varnishes (see also Films), 171-184 

aging and re-forming, 80 
application, 172 
black, 202 
chemical structure, 179 
crazing, 79 
cross-linking, 179 

insolubility, 176 
darkened,204 
degradation, 82 
deterioration, 176 
experimental, 172 
function of coating, 84 
gloss, 177 
mechanical strain, 177 
molecular chains, 179 
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Varnishes—continued 
multi-layer systems, 179 
nitrocellulosic, 111 
optical properties, 177 
oxidation, 176, 177 
oxidative breakdown, 177 
permanence, 176 
picture, 176-184 
preparation, 79 
refractive index, 177 
regeneration, 84 
removal, 83 

old films, 88 
reversibility, 176 
solubility, 177 
solvent-type, 171-175 
synthetic, 178 
tinted, 204 
transparency, 177 

Varnishing, panel paintings, 157 
Vegetable fibres, 192, 193 

dampness, 185 
Vegetable parasites, cellulose deterioration, 

165 
Venetian glasses, restoration, 152 
Venetian turpentine, 168 
Ventilation, 59 

lack of, 70 
Victoria and Albert Museum, packing 

methods, 16-18 
Viking burials of Birka, 185 
Vinamul N6525, 191 
Vinyl acetate (see Polyvinyl acetate) 
Vinylite, 80, 81 
Viscosity, adhesive, 141 
Vitrification, fragile objects, 140 
Vivianite, 92 
Vix vase, 97-99 
Volatile material, 144 

Wall-paintings, consolidation, 127 
War, protection of patrimony during, 95 
Washing 

intensive, 109 
tempera, 119 

Water (see also Humidity) 
absorption, change in, 14 
carbon dioxide in, 91 
electrical conductivity, 109 
evaporation from wood, 14 
glasses attacked by, 151 
permeability to, 143 
speed of absorption, 14 
sulphur-bearing, 91 
vapour, 136, 143 

oxygen and, 8 
weight, 13 

Watercolours 
Australia, 73 
mould growth, 75, 77 

Wax 
impregnation, 128 
insecticidal and fungicidal, 72 
microcrystalline, 128 
wood stabilization, 163 

Wax-resin adhesive, 162 
cement, 166 
impregnation of panels, 165 
lining for panels, 167 

Waxed paper, 14 
Weapons, bronze, 31 
Weathering, glass, 146, 150-151 
Weaving, fibres, 192 
Wet-rot, 70, 71 
Wettability of liquids, 141 
White lead, 85 

filler, 165 
fungal activity and, 75 

White spirit, 164 
White tin, 91 
Window glass, 173, 174 
Window-lighted galleries, 1-6 
Winter, shipment of canvas paintings, 9 
Wollastonite, 148, 149 

Wood (see also Panel paintings) and Panels 
basic material, 157 
cellular structure, 157 
collapsed cells, 166 
compression shrinkage, 158 
convex warp, 158, 159 
cracking, 125 
density, 157 
dimensional stability of dried, 125 
elasticity, 157, 160 
examination, 24 
glass cloth, 162 
insect damage, 56 
mechanical properties, 157 
mechanics of, 169 
moisture barrier, 158, 162 
moisture content, 158, 160, 161, 162 
moisture transfer, 164 
panels 

paint defects, 156 
shear stress, 156 

permanent warp, 158, 163 
plastic yield, 158, 160 
plasticity, 157 
prehistoric, 126 
reactions to temperature and humidity 

changes, 13 
removal, 166 
shrinkage, 156-175 

forces, 157 
stabilization, 163 
stress-strain behaviour, 157 
structure, 212 
swelling and shrinking, 156-175 
warping, 125, 156, 158, 159, 165 
water evaporation, 14 
water-logged, 125-126, 144, 176 

Wood-wool, 17 
Woodworm, 56, 59 
Wool 

basic habits, 192, 193 
degradation, 185 
dyeing, 193 
pelt dyeing, 193 
protein, chemical reactions, 190 
spin, direction of, 193 
yarn dyeing, 193 

Works of Art 
destruction during War, 206 
examination of, 19 
methods of analysis, 19 
protection during travel, 9-12 

Worm channelling, 165 
Wrapping, objects, 17 

X-radiography, 210 
behaviour, 212 

X-ray diffraction, 26, 29, 33, 34, 91, 112, 113 
emission, 116 
fluorescence, 23, 31, 32, 33, 34, 113, 145 
fluorescent, 29, 30, 37 
intensity, 146 
micro, non-destructive analysis, 33-38 
powder techniques, 148 
spectrometer, 145 

X-rays, 21, 22, 25, 33-38, 112 
Xylene, 84, 173 

solubility, 177 

Yarns, single, 193 
spinning, 193 

Yellow ochre, 129 
Young's modulus, 171 

Zaponecht pigments, 152 
Zenith sky, radiation hazard, 2 
Zinc, 114 

chlorides, 135 
mineral alteration products, 92 
oxide, fungal activity and, 75 

Zoology, 212 


