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SUMMARY OF WORK 

During the period of internship at the Art Gallery of New South 

Wales (March, 1982 - January 1983), I had the opportunity to work on 

paintings from the 20th, 19th/ 18th, and 17th centuries. Some of the 

paintings were privately owned, and usually arrived at the Gallery in 

much worse condition than any of the Gallery's paintings, therefore 

I had the chance to carry out major treatments as well as the routine 

minor treatments associated with the maintenance of a collection. 

The atmosphere at the Gallery conservation facility is a healthy 

one. The laboratory supports five fulltime conservators (Alan Lloyd, 

Peter Gill, Gill· McMillan, Susie Bioletti, and Ranson Davies). All 

the members of staff were willing participants in helping and advising 

me during my period of internship. The contact with so many points of 

view and attitudes was instrumental in maintaining a positive and con

structive attitude toward the profession. Cathy Lillico (conservator 

for the Regional Galleries) and Anne Gaulton were also working in the 

laboratory during my period of internship. Both took an active interest 

in my work at the Gallery. 

The work emphasis at the Gallery was placed on practical experience 

with paintings conservation, and a wide range of techniques and attitudes 

were considered and implemented. The period was also an opportunity to 

become involved in other aspects of conservation work apart from treat

ments. The transport, display, lighting, packaging and handling of paint

tings are important responsibilities for conservation staff, and I parti

cipated in them whenever P?Ssible. The routine examination of the Gallery 

collection and monitoring the light and temperature fluctuations within 

the Gallery environment were also part of my duties. The exposure also 

gave me the opportunity to answer public telephone enquiries and partici

pate in advising the public on conservation during the Thursday morning 
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open house, when the public is allowed to bring their works into the 

Gallery for advice from curatorial and conservation staff. I consider 

it a valuable and worthwhile exposure to the workings of a major insti

tution. 

The Gallery conservation facilities include a studio and darkroom 

that are well equipped for conservation photography. I chose to take 

advantage of those facilities to improve my standard of photography and 

increase my understanding of the application of photography to the exam

ination of paintings. The Gallery was very generous to allow me the use 

of film materials during my period of internship. All the plates and 

slides in this presentation were photographed, developed, and printed by 

myself, with the exception of color processing, using the conservation 

department facilities. 

Internships are not a tradition within the Art Gallery Conservation 

Department. Because of this, there is not an established program or itin

erary for interns to follow. I am grateful to the entire staff of the 

conservation department, especially Alan ~loyd, for their support and 

encouragement in shaping an interesting and rewarding internship. I hope 

the opportunity will be made available to others who wish to pursue the 

profession of conservati9n. 

Some of the material presented in this dissertation is included for 

my own reference. This includes the TABLES 1-4 and some of the basic infor

mation under the conservation photography section dealing with normal and 

raking light ill~ination techniques. 



EVALUATION OF THE INTERNSHIP 

The period from March 1982 to January 1983 at the Art Gallery 

of New South Wales was a practical learning experience. I had the 

opportunity to draw upon the experience of four painting conservators 

and two paper conservators in the Gallery facility. The diverse back-
N 

groud experience of the staff provided a wide scope of knowledge about 

materials and attitudes toward treatments. 

The approach toward treatments was generally precluded by a dis

cussion with one or several of the staff about the possibilities. It 

was never arranged for a specific time of the week, but rather instiga

ted out of immediate concern for the progress of the treatment. All 

the staff were willing and active participants in shedding light onto 

my treatment proposals. 

The areas of conservation that were practiced are described in the 

treatment and condition reports. They include: lining, cleaning, consol

idation of lifting paint, filling, inpainting, varnishing, relaxation 

of planar distortions, mending tears, restretching, preparation for fram

ing and framing, and backing. As well as treatments and pracical exper

ience the internship period entailed contact with the other departments 

in the Gallery, including curatorial, education, and workshop staff. It 

was a time to become involved with the politics of a conservation depart

ment within a major institution. 

As is to be expected with a staff of six conservators from varying 

backgrounds, there were occasional disputes over methods and materials. 

The design of the studio and darkroom were questioned during my intern

ship. I participated in a minor reorganisation of the studio by placing 

tape lines along the floor to indicate the angle and distance for the 

position of the lighting equipment. As regards the darkroom, the question 

of using an acid bath in the developing process was raisedA Kodak and 
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part of the staff felt it was a good idea. Another part of the staff 

felt it was not. The preference not to use a stop bath was based on 

the assumption that the chemical residue from the developer is removed 

through long washing cycles, which reduces the risk of complicating 

the chemistry of the film or paper through Ph reactions in the stop 

bath. The argument against a stop bath is well taken, especially when 

an indicator stop bath is employed rather than an unadulterated acetic 

acid solution, but the position cannot be defended with adequate doc

umentation and research. The argument in favor of a stop bath claims 

that the risk of contamination in the process is reduced because the 

fix will not become exhausted as quickly when a stop bath is used. A 

practical solution to the problem was adopted. The laboratory policy 

will approve of the use of a stop bath, but staff are not required to 

use it. Issues like these lead into research and discussion that became 

an important part of my internship experience. They are an indication 

of an active and concerned conservation facility. 

Other issues which arose during my stay are: 

(1) Are alkyds an acceptable inpainting medium? 

(2) Are Vulpex and other detergents acceptable for use as cleaning agents 

with oil paint? 

(3) Are commercial products (e.g. "Cryla Colours"), a more reliable 

and consistent product than laboratory formulated pigment and resin 

inpainting mediums? 

(4} What is an acceptable consolidant for a Ian Fairweather painting 

which is soluble in everything? 

(5) How applicable is the concept of reversibility to consolidation of 

flaking paint? 

(6) Is an isolation varnish acceptable when it does not thoroughly satur

ate the paint layer (e.g. Paraloid B-72) ? 
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Observing and understanding the logic of a wide variety of 

approaches toward conservation treatments was an essential part of 

my learning experience at the Art Gallery facility. A number of my 

conclusions and observations are documented in the MATERIALS GLOS

SARY included in this presentation. 

There are criticisms and disappointments in the quality of my 

internship as well as praises. The bulk of my disatisfaction is a 

result of not having an itinerary that involved a program of work and 

study with the Art Gallery collection. The progress of my internship 

was dependent on private projects from external sources, which were 

difficult and interesting challenges. 

The hesitancy of the administration to permit an unemployed 

and uninsured intern work on the Gallery collection is understandable. 

The dilema can be corrected by establishing a formal program for 

future interns, and providing an acceptable format for the duration 

of their stay, in order to guarantee that the quality of internship 

is uniform from one year to the next. 

I would discourage interns from accepting positions in any insti

tution that has not established a set of guidelines for the intern. 

I feel confident that the Art Gallery staff have ail awareness of the 

need to establish a tradition of internship programs for practical 

training experience, and an ability to structure an interesting and 

rewarding program. 



DESCRIPTION OF FACILITIES 

The conservation department of the Art Gallery of New South Wales 

is situated in the new addition on the top floor. The entire eastern 

wall is floor to ceiling glass, with a commanding view of Woolloomooloo 

Bay and residential areas including Potts Pt. and Kings Cross. The win

dows are 5 meters from floor to ceiling, and allow an adequate amount of 

light into the laboratories during the day. The early morning sun comes 

directly into the main laboratory, inpainting room, and!paper labo:1:1atory 

during the summer months, and care must be taken not to leave the objects 

lying close to the exposed surfaces. Daylight is supplemented with cei

ling illumination (Phillips No. 37 fluorescent tubes). 

The existing system of drapery is being replaced with adjustable 

blinds which will ultimately be more effective in reducing the direct ; 

incidence of sunlight, which usually occurs before the arrival of the 

staff members. 

The facilities at the laboratory are not research intended. The 

work is practical, involving more work than the existing three fulltime 

paintings conservators and two paper conservators can be expected to 

accomplish. The new addition at the Art Gallery provides the environment 

necessary to attract international travelling exhibitions. These and 

the demands of the Gallery's own Travelling Art Exhibition and ONSIGHT 

Programs have created a large proportion of the staff work load, The con

tinual aquisition of new paintings also takes time away from the perma

nent collections of European and Australian painting. The-level of 

maintenance . is subsequently lacking in some areas, and like most insti

tutions, the conservation department could use more staff. 

Alan Lloyd, the senior conservator, and Peter Gill occupy the nor':"': .

thern laboratory, and Gill M~Millan occupies the central room, which 
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was originally the inpainting room. It is now being fitted with a 

spray booth for varnishing. Previously the only adequate space for 

varnishing was in the lower level. It was difficult to use because its 

close proximity to the carpentry work shop resulted in excess dust in 

the atmosphere which inevitably settled on fresh varnish applications. 

The addition of a spray booth on the same level as the paintings lab

oratory will solve a long existing problem with the laboratory design. 

The south laboratory, for paper, is occupied by Susie Bioletti 

and Ranson Davey • The addition of a new evacuation fume chamber was 

recently completed. The previous year has seen a number of changes in 

the laboratory which raise the working environment standards of the 

staff members, including a reorganisation of the working and office 

space. 

The lift and doorways to the work areas have a capacity to accom

modate objects with large dimensions. The painting "Lysistrata" is 

3 X 5 meters and was able to fit into the lift and through the doors 

of the conservation department laboratory, but only in an upright pos

ition. The sub-basement floor was the only available space large enough 

to allow for restretching without obstructing other work in the upper 

laboratories. 

The largest s_ingle table space is the Willard Vacuum Hot Table , 

8 X 10 feet. The table is seldom used for a hot table, although the 

vacuum is used for vacuum envelope linings. Early in its installation 

at the laboratory, the table was extensively used to adhere paintings 

in the gallery collection to masonite, usually with a wax/resin adhesive, 

but occasionally with an undisclosed poly vinyl acetate resin. There 

has been little cause for its further use with Gallery paintings. 

The facility has several binocular microscopes, the most recent 

being the WILD HEERBRUGG MS-C UNIT described in PLATES 24 and 25. The 

unit is extremely mobile and more functional than the other units in the 
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laboratory, which are all attached to table or counter surfaces rather 

than free rolling on wheels along the floor. The illumination source 

is also described in PLATES 24 and 25. 

A new counter and storage space has recently been installed in 

the existing photography studio. The counter top has been designated 

a microscope examination area, and the storage area beneath is fitted 

with drawers for horizontal storage, including reserved spaces for all 

microscope accessories and slide preparation materials. The microscope 

counter was previously located in the main paintings laboratory, under 

the shelves containing the glassware, prepared varnishes, and solvents 

in use, etc. The counter is now more functional, and contains only the 

small hot plates and scales. 

Photography is self contained in the conservation department .. 

The necessary equipment for studio and darkroom work are accessible to 

the staff in the laboratory. For studio lighting, the staff rely on two 

tungsten-halogen, 3200°K, 1000 watt lamps with reflectors, barn doors and 

stands. For ultraviolet examination the studio is equipped with two 

stands, each supporting a reflector and two <one; -:meter- Cli.phant 40 watt 

BLB fluorescent tubes which transmit primarily the 365 nm. wavelength. 

The studio cameras are (1) a "Technica" 4 X 5 view camera with 40mm, 

90mm, and 150mm lenses for wide angle, normal, and close-up photography; 

and (2) a "Pentax" 35mm camera with normal and wide angle ren-se:s (50mm and 

35mm). The studio also contains a copy stand, variety of filters, and 

film stock for both black and white or color photography. The studio tri

pods have.limited movement and are poorly balanced. 

The darkroom is equipped for developing black and white materials. 

A 35mm and 4 X 5 enlarger are situated in the darkroom, but both are 

less than desirable. The 4 XS enlarger is a Czechoslovakian model 

produced inc. 1940. The "Meopta Magnifocus" is a sturdy and adequate 

piece of equipment, but has very crude controls for adjusting focus and 
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focal distance. The Leitz 35mm enlarger is equally difficult to use 

due to the inability to adjust the focus without affecting the apera

ture. The problem is one of the lens design more than the enlarger de

sign. Perhaps more of a difficulty in the darkroom is the constant vi

bration from the airconditioning system which interferes with long 

exposures during printing·. 

The temperature of the laboratory remains fairly constant, more 

constant than the majority of the Gallery. It is nearly always at 20° 

Celsius, with an average relative humidity of 55%. It is not only a 

comfortable working environment for the staff, but suitable for the 

majority of objects that pass through it as well. 

The laboratory is in my opinion a functional and attractive en

vironment for paintings and paper conservation. The problems of the 

design that have become apparent are eliminated as priorities and funds 

allow. The addition of a spray booth, evacuation fume chamber, and 

the reorganisation of space in the last year have all solved some of 

the laboJ:"atory's major problems. The remaining problems are .eventually 

going to be related ·to the. limitation of space within the laboratory, 

otherwise the only outstanding need is for improvedsolventevacuation in 

work areas in the main paintings laboratory. The existing fume cupboard 

does not operate at an efficient level ., resulting in solvent vapors 

spilling into the room. As long as hazardous solvents are used the safety 

of their employment should be of high priority. 

My only criticism of the laboratory is that within its 3500 square 

feet there is not adequate storage space for paintings, either horizon.

tally or vertically. The one small wire rack along an inner wall is not 

adequate, and it exposes paintings to a risk of abrasion because of its 

location in the laboratory's main thoroughfare. 



ITINERARY: WORK AND EVENTS: MARCH 8 to DECEMBER 27, 1982 

Week 1: March 8 - 15 

1. Orientation and introduction to the Gallery and the laboratory fa

cilities, including discussions with the other conservators in the 

laboratory about the function of internships,werethe primary con

cerns during the initial weeks. There was some discussion about the 

type of work I would like to do and the sub-basement of the Gallery 

was inspected for likely paintings to work upon. 

2. The problems of the majority of the paintings in the collection were 

not major problems, though a few paintings were victims of flood and 

fire and therefore not possible to exhibit, or recoverable to a point 

that would make them presentable for display. It became clear during 

this time that any work I did for the Gallery collection would be 

minor work not major, and I chose to select from paintings that were 

not Gallery owned for major treatments. The attitude toward interns 

handling the collection seemed to come from above without any actual 

words said, but by agreement with the director and Alan Lloyd. It is 

one aspect of the internship which disappointed me, but my position 

as guest in the laboratory prevented me from pushing for a more tradi

tional program outline for the duration of the internship. Future in

terns should have their rights and limitations outlined prior to enter

ing a program of internship. 

3. Some interesting minor treatments were proposed. A painting from a pri

vate source was examined as a potential candidate for major treatment. 

The painting was not begun until the owner had been contacted and giv

en her approval. In the interim, the examination of an Ian Fairweather, 

also privatly owned, began. 

week 2: March 15 - 22 

1~ Begin consolidation of the Ian Fairweather painting after consulting 

the treatment reports on file in the laboratory on other Fairweather 

compositions, and refering to the available literature on Fairweather. 

The owner remarked that the painting had been hanging in a sunny area 

which could account for the tenting and blind cleavage, although the 

majority of Fairweather paintings are seriously delaminating. 

2. The consolidation with Selley s Aquadhere was completed during the week 

and returned to the owner who was instructed not to hang the painting 
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in the sun anymore. The treatment is outlined in Treatment Report 6. 

week 3: March 22-29 

1. The curator Barry Pea·rce approached me about the conservation of 

the Elioth Gruner paintings being prepared for an exhibition in 

the following year. I discussed the possibility of taking the re

sponsibility of preparing the paintings for the coming exhibition 

but find that the policy toward interns would not allow that. 

2. A minor treatment on one Gruner was carried out during this week. A 

delaminating corner of a prepared canvas backed on pulp board was 

readhered with a 3% solution of methyl cellulose and light pressure. 

The treatment is outlined in Treatment Report 4. 

3. The go-ahead was given for the Scottish portrait and the preliminary 

examination was begun. See Condition Report 1. 

Week 4: March 29 - April 5 

1. A painting by Margaret Preston was blanched and required attention. 

The painting was given preliminary photography and examination. The 

details of the examination are outlined in Condition Report 3. 

2. The Preston photography was the first use of the studio and darkroom 

facility. The policy toward the compulsory photography of all works 

receiving treatment was only instated in the previous few years. It 

is the responsibility of the conservator to photograph, develop, print 

file and record the film and corresponding data for treatment photo

graphy. 

3. The proposed treatments for the Preston were discussed with Alan Lloyd. 

4. Anne Gaulton assisted me in handling the studio and darkroom equipment. 

we had some discussion of the correct way to take light meter exposure 

readings. The technique at the CC.AE had always been to use an incident 

light reading while Anne's experience had always been with reflected 

light readings. The Gallery light meter is not equipped with a diffusing 

dome and there is no grey card, so I learned to take reflected light 

measurements. Anne insisted the incident method could not record the 

exposure correctly which prompted my research into exposures which is 

written in the section of this paper entitled EXPOSURE. 

5. Part of my investigation of exposure technique was to ask the Gallery 

photographer, Kerry Dundas, his opinion. He suggested they were both 

a matter of experience and familiarity with the equipment. 
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Week 5: April 5- 12 

1. The establishment of a day of each week for discussion with the 

conservation staff was suggested in order to give some routine and 

open·forum for ideas concerning my treatment proposals, methods, and 

techniques. The idea was well accepted but the plan eventually failed. 

The responsibility for me was difficult to assign. That inspired my 

suggestion for u day of open forum. That way I would not interrupt 

the staff during their projects and would give them a flexible but 

prescribed schedule for hearing their ideas. It was not successful 

because the others were often otherwise occupied at the designated 

time, which was rescheduled once but failed again, so the plan was 

abandoned. 

2. The Preston was treated (see Treatment Report 3). 

3. The proposals for the lining of the Scottish portrait were discussed 

with cathy Lillco .and Anne Gaulton who advised me to investigate the 

possible types of lining fabrics suitable for the lining. The result 

of that investigation is discussed in .. LINING (An Evaluation of a wax/

resin Lining). 

week· 6: April 12 - 1.9 

l. wrote the Preston treatment report for the Gallery files. 

2. Printed the photographs from the Preston negatives. 

3. Participation in the Open Day at the Gallery was encouraged by the con

seravation staff. The program operates every Thursday from 10:00 to 

12:00 A.M. and is for the public. The conservation and curatorial staff 

are made available for any public inquiries about their collections 

of paintings and drawings. On several occasions Alan Lloyd recommended 

me for minor conservation of paintings that were brought to the Gallery 

by the owners on Open Day. These were primarily cleaning treatments. 

week 7: April 19 - 2.6 

1. The preliminary photography for the Scottish portrait was begun, A 

Series of photographs represented in PLATES 1:5, and SLIDES 1-2 were 

taken, developed, and printed. This photographic session coincided 

with another series of photographs for a portrait from another pri

vate source discussed in Condition Report 5. The photographs were 

printed on 8 X 10 inch paper. The paper was not resin coated and was 
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therefore difficult to dry. Four copies of each negative were 

produced. Two fo~ future use with this presentation, one for imme

diate use and another for the owner. Over fifty 8 X 10 inch prints 

were developed and the for final drying, rather than allow them to 

curl on a table or while hanging from a line, the fifty were inter

leaved with silicone paper and put into the press with blotters for 

the weekend. The unfortunate aspect of that event was that the silic

one paper wrinkled with the humidity in the photographic paper and 

the impression of the wrinkles was pressed into the photographs. 

The prints were removed from the press the following week and indi

vidually soaked and dryed on a heated plate, but the impression of 

the wrinkles still remained in the paper. 

Week 8: April 26 - May 3 

1. It was deci4ed to line the Scottish portrait with a wax/resin impreg

nation lining. The painting was consolidated with a mixture of wax/

resin using the same mixture that was intended for the lining adhesive. 

The mixture__ is the same mixture recommended by the Courtauld Institute 

and was prepared by cathy Lillico· with 7 parts bees wax and 1 part Ke

tone Resin N. In the discussions between myself andc~thy Lillico the 

advantages and disadvantages of bees wax and microcrystalline waxes 

were mentioned. Perhaps the strongest point in favor of bees wax/resin 

adhesives are their stronger structual properties as adhesives. The 

painting to be lined had serious planar deformations and it was felt 

that microcrystalline waxes were not adequate to hold the painting in 

plane with the lining support. A complete evaluation of the success of 

the treatment can be found in the section LINING (An Evaluation of a 

wax/resin Impregnation Lining}. 

2. The patches were removed from the reverse of the Scottish portrait and 

the tears were mended (see Treatment Report 1). 

Week 9: May 3-10 to Week 22 : ·July 26 - August 2 

1. These weeks were prirnaiily devoted to the completion of the treatments 

on the Scottish portrait outlined in Treatment Report 1. Events and 

incidents ·at the Gallery during this time were: 

A. The arrival of the Edward Hopper paintings and drawings from the 

Whitney Museum in New York. I participated in the examination and 

condition report forms for those paintings during the unpacking. 

I remember being astonish~d at the crudely painted and mismatched 
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inpainting in the sky of several of the larger landscapes. It 

was during these examinations that one of the curators in charge 

of the exhibition became very concerned at the light levels we 

were using for the condition examinations. The lamps being used 

were two tungsten-halogen spots, which together provided 800 lux 

illumination at approximately two meters away from the examina

tion table. The curator was put at ease to discover that the light 

in the conservation laboratory is generally higher than the two 

spots in the sub-basement where the examination took place. 

B. A trip to a Sydney venue with ONSIGHT exhibition to observe the 

handling of the exhibition: during the trip, light levels were ta

ken and the placement of the exhibition was considered for the lay

out of the venue. 

C. The Morris Louis composition of poured acrylic paint on unprimed 

cotton duck canvas began to show unpleasant looking sagging and 

drooping of the canvas support and an accumulation of surface dirt. 

D. The collection of Australianpainting,which was in storage for the 

renovation of Court 11, was brought out for the hanging at the com

pletion of renovations. It was a perfect time to do condition re

ports, because the. dt.'!everse of the paintings could be easily exam

ined before the works were hung. I performed over 50 reports on the 

collection and recorded the information onto 3 X 5 note cards for 

filing in the conservation laboratory. Notations were made on the 

cards if the condition warranted immediate attention. The most not

able fault in the collection is the lack of proper framing for near

ly all the paintings. The stretchers were nailed, not bracketed, in 

the frames, and there were no felts to protect the face of the works 

from the rabbet edge of the frame. In several the frame was too 

large and the gap was obvious around the painting. The collection 

has received less attention than the travelling exhibitions and new 

aquisitions. All the paintings and objects that go out on loan with 

the ONSIGHT or TAE programs, (see section entitled TRAVELLING EXHI

BITIONS), are given adequate frames, with backings, and are photo

graphed on 8 X 10 inch film format. Perhaps the added risk of the 

works in transit justifies the inequity in attention paid to them in 

contrast to the permanent collection ~ As yet there is no plan at 

the Gallery to move into that backlog of neglect and the most impor

tant paintings are not given conservation attention until the works 
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are chosen for travel or their condition demands immediate 

attention. 

Week 23: August 2-9 to Week 26: August 30 - September 6 

1. These weeks were primarily spent on treatments and photography for 

the painting described and illustrated in Condition and Treatment 

Reports s. The other events and circumstances that developed during 

that period are: 

A. I discussed the possibility of taking the Morris Louis out of dis

play for conservation. The painting needed surface cleaning and 

keying out, possibly loose lining. Alan Lloyd vetoed the proposal 

because he hoped that Gill McMillan would return from her intern

ship in America with insight into problems with 20th century con

servation problems. 

B. It was mentioned to Alan that it may be useful to plan a program 

for future interns like myself. I pointed out the need for atten

tion to the Gallery collection that the existing staff did not 

have time for. It was suggested that an intern could benefit from 

that type of gallery exposure, being made responsible for the con

dition reports, photography, conservation, framing, and selection 

of otherwise neglected paintings in the collection. 

c. Atthis point in my internship I had not been given a painting of 

stature that required considerable attention. It was only by coin

cidence that an interesting project arrived from an outside source. 

My internship was coming to a close and the arrival of the "Massacre 

of the Innocents" was impetus to extend for the time necessary to 

complete that project. Furthermore, I was hoping that Gill McMillan 

would return from America with insight into 20th century conserva

tion problems (and associated literature). 

week 28: August 6 - 13 to Week 43: December 20 - 27 

1. These weeks were spent on the examination, treatment, and photography 

of the painting described and illustrated in Condition and Treatment 

Reports 2; PLATES 8-26; SLIDES 6-20. 

2. The WILD HEERBRUGG MS-C UNIT (a stereo microscope unit badly needed by 

the conservation department) arrived. It included with it the WILD 

MSP45 PHOTOAUTOMAT UNIT. Both instruments are described and illustra

ted in PLATES 24 and 25. 

3. Gill McMillan returned from America with insight into 20th century 

conservation problems. 
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4. A painting by Arthur Boyd, "Lyssistrata", was selected by the curator 

of Australian Art, Barry Pearce, to hang in the Gallery above the 

stair case on the first floor, adjacent·to the cafeteria. The painting 

was hanging in the sub-basement on a rack, without its stretcher. 

It had been sent to the Gallery from England in a rolled position. 

The painting was actually a composite of two paintings, one approxi

mately 2 X 3 meters, and the other 3 X 5 meters. The larger of the 

two was to hang above the stair case and the smaller was to be sold 

at auction. The curator had not realised that the two paintings were 

one composition as no one had been far enough removed from the work 

to divine that detail. The paintings' previous stretchers were too 

small, which resulted in a line of losses from the tack holes across 

the horizontal top of the paintings. Two new stretchers were built 

for the paintings. It was Gill McMillan's initial task to restretch 

the paintings onto the new stretchers. I assisted in the task. We 

found that the stretcher for the larger of the two paintings was about 

ten centimeters too small, and to restretch the painting meant having 

to fire staples through the original paint. The smaller stretcher was 

also checked and it proved to be too small as well. The incident demon

strated a lack of communication between the conservation and other 

involved departments about the ethical and aesthetic considerations 

regarding conservation practices. The larger of the two paintings was 

not given a larger stretcher, though the smaller of the two was a<=!Jlsted 

to be a better fit. The reason for the discrepency in measurements 

was never disclosed, perhaps there wasn't one. While preparing the 

smaller of the paintings for auction, it was identified as part of a 

diptych and subsequently kept an,i'hung next to the larger work. 

5. The Travelling Art Exhibition was operating a program in Sydney. I 

chose to take the opportunity to accompany the program for the day 

and view the procedure for installing.the exhibition (see section 

entitled "TRAVELLING EXHIBITIONS". 

6.The exhibition of watercolor sketches by George Lambert arrived at the 

Gallery from the Australian War Memorial. I did the condition 

reports on the collection and found that two of the paintings were not 

fitted into their mounts correctly. The windows of the mounts were 

cut too closely to the objects' edges. The cockling and buckling of 

the works in the Gallery humidity caused the edges to twist and curl 

out of the mounts, thereby endangering the objects' edges. The objects 
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were removed and refitted into their mounts by the paper conserva

tion staff. 

7. The Morris Louis did not receive treatment during my internship, but 

it regularly appears at social functions in the main hall. I neglec

ted to mention that during my internship there had been an ongoing 

dispute between conservation and administration about the position

ing of food, drinks, karate exhibitions, and fashion parades near 

vulnerable paintings (e.g. Morris Louis and Joseph Stella). The dis

pute had not met with any compromise prior to the end of my intern

ship, although an accident occurred which caused some abrasion to the 

unprotected surface of the Joseph Stella, and therefore forced the 

administration to think again about using paintings as backdrops for 

their social events, especially such easily damaged paintings. 

8. Although it states in the "Guidelines for Internship Requirements 

of Master of Applied Science in Materials Conservation" that interns 

are not to be used for menial labor around the laboratory, it is 

essentially everyone's duty to perform some tasks of drudgery. Alan 

Lloyd was not in.the least inclined to abuse the position of intern in 

the laboratory by implementing mundane and routine work, but I did 

take the opportunity to (1) clean out the solvent storage room of old 

and useless solvents, reagents, resins, adhesives, and unlabeled jars 

and (2) clean up the old glassware and make shelving space for its 

storage. The solvent storage room took one full week to clean. The 

waste solvents had to be carefully taken to another part of the Gallery 

for storage until waste removal could be arranged. The storage room 

was then reorganised and the remaining supplies were reshelved and lab

eled so they were accessible by group (e.g. alkalis placed above acid; 

petroleum spirit and other petroleum derivatives in one area and alco

hols in another; strong acids and alkalis placed low to the ground). 

9. The other minor duties involved adjusting light levels for exhibitions 

of paper and oil paintings, and changing the charts for thermohygro

graphs throughout the Gallery. 



TRAVELLING EXHIBITIONS 

The Art Gallery of New Sou~Wales operates two travelling art 

exhibitions. The Travelling Art Exhibition (TAE) and the Onsight Pro

gramme. The TAE serves the entire state of New South Wales, while 

Onsight serves the Sydney metropolitan area. Presently, the TAE oper

ates during the months from April to January, and the Onsight Pro-

* gramme functions for the entire year. 

The objects to be displayed through the two programs are selected 

by the education department staff. The proposals are then considered 

by the appropriate curator before the conservation staff inspect the 

choices to determine their condition and ability to withstand the stres

ses of travelling outside the Gallery environment. The established rule 

of thumb is that the conservation staff are given six months notice to 

prepare the selections for travel. 

The conservation staff are logically the most qualified to establish 

the criteria for travelling exhibitions, they are also likely to be the 

most critical. The following list is a basic guideline for the prepara

tion of objects for travel and exhibition. 

The Condition Report 

1. A detailed condition report is essential for all objects leaving the 

Gallery environment. The condition of the object should be accurately 

described as well as illustrated through photographs or diagrams. 

2. A high standard of photography should be essential for the condition 

report illustrations. The effects of the environment are not easily 

detected in all objects, and photographs need to be accurate enough 

to monitor minute changes in the visible changes (e.g. cracking, 

flaking, delamination, planar distortions, buckling, and cockling). 

* A brief history of the TAE was published in the New south Wales Art 
Gallery Quarterly, in January, 1971. The complete details of the 
history, construction, development, and progress of the programs are 
available through the education department officers. 

18 
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3. A condition report should accompany the object during transport 

and subsequent examinations of the objects should be made during 

the period of external exhibition, ideally by a qualified conser-

vator. 

Restrictions on Objects Expected to Travel 

1. The list of possible factors that could exclude an object from tra

velling is too exhaustive c to reproduce. The decision is the respon

sibility of the assigned conservator, and is likely to vary from one 

individual to another. The more obvious factors are: 

A. Objects with fragile surface layers (e.g. pastels, gouache, and 

mixed media compositions of poor construction), and paintings 

with brittle grounds or delaminating components. 

B. Objects painted on or adhered to poor quality supports (e.g. 

pulp board or masonite). 

c. Panels, with the exception of very small works. 

D. Paintings that are too large, wax lined, or on weak supports (the 

concept of loose lining all stretched canvases prior to travel may 

have some advantages), are not suitable for external venues. 

E. unvarnished and unprotected surfaces should be either protected by 

perspex or restricted from travel. 

F. The greater susceptibility of paper objects to damage through light, 

temperature and relative humidity factors that exist outside the 

gallery environment is responsible for greater restrictions on paper 

objects, including prints, watercolors, drawings, photographs, etc. 

G. A maximum of 6 weeks is the suggested limit for paper objects in ex

ternal venues. When exhibitions run for longer periods of time it is 

possible to rotate exhibition pieces within the suggested time limit. 

H. Objects with hygroscopic or thermoplastic components (e.g. wax, gel

atin grounds, or polyvinyl acetate binders) should be restricted 

from travel. 

I. Objects that have received treatment which involves thermoplastic 

or hygroscopic materials should be restricted from travel (e.g. 

wax consolidated paint flakes, paper works backed with gelatin ad

hesive, or wax lined paintings). 
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2. The objects must be adequately framed, behind Perspex1'windows, for 

external exhibition. The frame should allow for expansion and con

traction of the materials in fluctuating temperature and relative 

humidity, and should be assembled with museum quality materials. 

This restricts the use of fragile and elaborate original frames. 

The use of Perspex is an unfortunate necessity. The Perspex is an 

aesthetic disruption in the viewing of an object, and a psychologi

cal barrier for the viewer. Its function is to protect the surface 

from mechanical damage, buffer the environmental changes, and to 

filter out ultraviolet radiation. Large pieces of Perspexare flexible 

and can bend and move easily. The larger pieces are therefore less 

desirable in framing systems for large works. Frames should also 

allow for adequate distance between the object's surface and the 

innerface pf the Perspex to decrease the risk of external pressure, 

(e~g. fingers), from creating contact.between the.two surfaces. 

3. The objects must be adequately insulated during transport from the 

external fluctuat_ions in temperature and humidity •. An air-conditioning 

system is essential for emergency use, in the case of an unexpected 

delay or breakdown in adverse weather conditions, but is not recom

mended for continuous use. The effect would exaggerate the changes in 

temperature and relative humidity during loading and unloading in 

venues that are not similarly controlled. Temperature and humidity 

fluctuations should be buffered and delayed by transport insulation. 

The TAE transport is adequately constructed for buffering the external 

conditions and is equipped with an air-conditioning system. Also to its 

credit, the TAE does not operate during the hot summermonths,January-

* "Perspex" is an acrylic sheet which is substituted for glass. Known as 
Plexiglas in the U.S.A., it has an electric charge and should not be 
used close to the surface of art works with loose particles. 
The UV absorbing forms of acrylic sheets are Perspex VE and Plexiglas 201. 
Normal grade has less UV absorbing properties than glass (Thompson 1978: 18) 
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April. The ONSIGHT van is, on the other hand, ineffectively equipped 

to serve as an adequate buffer from the external conditions, and the 

program continues to operate during the summer months. The ONSITE pro

gram suffers from more stringent enforcement of restrictions due to the 

inadequate form of transport and the occurrence of damage to several 

objects as a result of the conditions in the van. The damages were in 

part caused by heat. The monitored conditions in the ONSIGHT van during 

one week in January in Sydney reached 38.5° Celsius, with the relative 

humidity approaching 95%. The problem has two solutions: 

(A) modify the van with a "tropical roof", interior insulation (poly

ethylene sheeting), air-conditioning system, and cover the win

dows with a reflecting paint, or •..•.• 

(B) Restrict the use of the ONSIGHT van to acceptable weather condi

tions, which is preferable to abandoning the program altogether, 

though difficult to predict, considering the often unexpected 

changes in the Sydney climate. 

4. The objects must be adequately cushioned from the effects of movement 

and vibration in the transport vehicles. The problem is not one that 

can be totally resolved. The transport vehicles can be equipped with 

air-ride suspension to reduce the vibrations caused by road conditions, 

but vibration remains an inevitable reality of travelling. The control 

of vibration can be reduced by: 

A. All framed objects are attached to screens which are placed in 

the transport in a slot system. The screens are not covered with 

a shock absorbing material, but are a hard wooden shock trans

fering surface. Both the surface of the screen and the reverse 

of the frame can be cushioned with a felt or other soft fabric. 

Ordinary carpet is relatively cheap and functions ideally. 

B. The screens themselves, though cushioned in the slots of the ON-
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SIGHT van, are not adequately cushioned in the TAE transport. 

Vibration is a significant factor in deterioration which can cause 

damage which is not initially apparent but, like the effect of light, 

is accumulative. 

Requirements of the Proposed Venues 

1. The venue should not be booked "site unseen", but tho.roughly checked 

prior to the event, with the following considerations in mind: 

A. The security of the location. 

B. The ability to install the exhibition without placing the objects 

in hazardous positions, e.g. heaters, windows, proximioty of walk

ways, etc. 

C. The ideal conditions for the temperature, hmnidity, and lighting 

do not always exist in the gallery environmet of the New South Wales 

Art Gallery, and it is expecting too much of the external venues 

to provide conditions that suit the object requirements perfectly. 

An assessment of the likely conditions for the venue during the 

time of the exhibition should be used to help determine the type 

of object suitable for the venue. 

Conclusions 

The TAE program has evolved to a competent level which provides an 

acceptable form of transport and display for travelling objects. ONSIGHT 

is not on the same level and requires modifications and restrictions to be 

equally successful. 

The specific requirements of the Conservation Department for the pre

paration of objects for travel is an increase in the work load that warrants 

the installation of a perman,ent "Exhibitions Conservator" to liaise with 

the Education Department and Curatorial Staff as well as prepare the objects 

for travel and exhibition in external venues. 



LINING (An Evaluation of a Wax/resin Impregnation Lining) 

The process "to line" or "to reline" both involve reinforcing 

the existing support by attaching a new support. "To line" generally 

refers to paintings that have never been lined, while ".to reline" 

applies to paintings that have been lined previously. To avoid con

fusion, the term "reline" is not used in this text except within di

rect quotations from associated literature, and the term "line" is 

used to define the process irregardless of the past lining.treatments 

a painting may or may not have had. 

Lining Technique 

The portrait of Hope Anne Ross described in Condition Report 1, 

and illustrated in PLATES 1-7 and SLIDES 1-5, was painted in oil on 

canvas by an anN._onyrnous Scottish painter in 1837. During its history 

the painting was badly torn when it fell against the corner of a ta

ble. The canvas was originally sized with a thin application of glue 

which provided a hospitable environment for mould, leaving the paint 

layer precariously aillleredi ,to ca weak and embrittled support. PLATES 1-

4 record the advanced state of deterioration in this badly neglected 

painting. The painting required extensive consolidation of the paint/

ground layer and a lining support. A wax/resin impregnation lining 

technique was selected. The wax/resin adhesive was selected because it 

could double as a consolidant for the paint layer ... as wel:l .as an .. adhe

sive for the lining support. A vacuum envelope technique was selected 

to:.·minimise the inevitable aesthetic changes that occur with lining 

processes that involve heat and pressure. 

Lining· .Adhesives_ 

Wax/resin adhesives are unique because there:.is no control in 

the lining process over the penetration of the adhesive through the 

23 
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paint, ground, support, and lining support. Wax/resin adhesives do 

not form an adhesive layer, but are a continuum of adhesive which 

bonds the structure into one homogenous unit. This characteristic of 

wax/resin adhesives is a fundamental disadvantage for the following 

reasons: 

1. Wax/ resin adhesives are irreversible in the sense that they cannot 

be totally removed from the impregnated structure (Berger and Zeliger; 

1974). 

2. There is evidence that natural waxes and resins~ especially bees wax, 
• I 

Venice turpentine, rosin, gum elemy, and dammar resin, have a detrimen-

tal effect on both canvas and paint (Ibid; 1974). 

3. The infusion of the support, ground, and paint layers with wax 

causes a change in the refractive index of those materials and a sub

sequent darkening of the tonal values (Bomford and Staniforth; 1981). 

4. The influx of hot wax into the paint layer softens it, which apart 

from being an essential phase in consolidation of delaminating paint, 

contributes to unwanted changes in the surface character of the paint 

through plastic deformation (Cummings and Hedley; 1974}. 

5. The saturation of a painting, and its lining support, with wax adds 

considerable weight to the object, which in turn causes stresses in the 

support along the tacking edge and corners, and which introduces new 

tensions to the paint/ground layer . (Mehra; 1972). 

6. wax is a structurally weak adhesive which·inhibits the choice of , 

future lining adhesives to those compatible with wax; and prevents any 

other adhesive from forming a stronger adhesive bond than was achieved 

with wax impregnation (Berger; 1976). 

The application of wax/resin lining techniques is limited to well 

constructed traditional oil paintings with solid grounds. The above list 
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of charges against it has prompted conservators to consider other 

adhesives for lining, the majority of which offer some degree of 

control over penetration, and provide options for their application 

that eliminate the dangers of heat and pressure associated with 

wa.X/resin linings. In the case of the lining treatment described in 

Treatment Report 1, The practicability of a wax/resin lining was the 

deciding factor.in its favor. Its unique penetration combines con

solidation and lining treatments into one. The softening of the paint 

layer. with heat is an essential part of the consolidation process, 

and the application of pressure is equally necessary. Some of the 

advantages of wax/resin lining are: 

1. The adhesive is time tested. Its disadvantages and advantages are 

well understood, which is its greatest advantage. 

2. The adhesive is compatible with a variety of lining supports, both 

natural and synthetic, and can be applied through a variety of tech

niques (e.g. hand lining, vacuum table, vacuum envelope). 

3. The lining support remains easily reversible with heat. 

4. The infusion of the painting with wax acts as a moisture barrier 

and inhibits the growth of microorganisms. Climate is obviously a 

factor in determining the importance of this characteristic. 

5. The thourough penetration of wax removes doubt concerning the 

effectiveness of the adhesion due to insufficient penetration of other 

lining adhesives, or the inability of another technique of consolida

tion to.adequately fill the voids in adhesion created by delaminating 

paint and ground layers. 

Wax/resin adhesives are traditionally composed of bees wax and 

additional components that alter the working properties of the adhesive 

mixture. Venice turpentine, rosin, gum elemy, colophony, honey, glycer

ine, and commonly dammar resin have been added to contribute strength 
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and flexibility of the adhesive, as well as alter the temperature 

range of the melt or liquid phase. Traditional wax/resin mixtures 

are still ~hi-gtil_y regarded in some circles, although the synthetic 

waxes and resins are more frequently included in addition to or 

in place of "natural" waxes and resins. The semi-synthetic micro

crystalline waxes have some advantages over bees wax. They are man

ufactured in a variety of hardness and melting:ranges, and they _do 

not contain the constituents responsible for deterioration which 

are found in .. bees wax, but . microcrystalline waxes have a limited 

compatibility with most resins which results in an increased visco

sity of the adhesive and a subsequent loss of penetration and adhe

sive strength. The commonly used dammar resin is often replaced by a 

cyclohexanone resin (e.g. AW2), because of its low molecular weight 

and handling properties which approximate dammar and other natural 

resins•~ 

There are no ideal wax/resin adhesives. The adhesive is consi

dered low in strength, which is complicated by the danger of the ad

hesive softening in high temperatures (above 35° celsius) when ex

posed to direct sunlight and subsequent heating, especially in the 

dark passages of the painting; and when placed near heating elements, 

which can also raise the temperature-sufficiently to soften the wax. 

Lining Application 

The application of a wax/resin lining requires heat and pressure. 

The dangers to the paint layer through hand lining techniques led to 

the development of the vacuum table and later the vacuum envelope. 

Each technique has been modified and carefully evaluated to reduce the 

unnecessary changes in surface character of the paint layer. Surface 

changes in a paint layer are not a result of one aspect of the lining 
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but a combination of many. The following factors affect surface char

acter: 

1. The thickness and hardness of the paint and ground layers, and the 

medium of the.paint layer can be factors in their susceptibility to 

softening with heat and an influx of wax/resin adhesive. 

2. The amount and type of pressure on the painting will determine the 

changes in the posture of the paint/ground layer. The pressure of a 

hand lining is delivered differently from the pressure within a vacuum 

envelope or on a vacuum hot table. 

3. The texture of the original support, the lining support, and the 

surfaces upon which the application is made are directly responsible 

for the shape of the surface changes in the paint/ground layer. 

A. J. Cummings and G. A. Hedley, in "Surface Texture Changes in 

vacuum Lining: Experiments with Raw canvas", have illustrated and 

described the possible combinations of surface changes that can occur 

in paint/ground layers during wax/resin linings, particularly with the 

vacuum envelope, although their work covers the more pronounced and 

accentuated changes which result with hand lining and vacuum table 

application treatments. 

The disadvantages of using heat and pressure are a trade-off with 

the benefits of those elements. Heat and a subsequent softening of the 

paint are essential in relaxing cupping, tenting, flaking, and delamin

ating paint for consolidation. Pressure is essential to hold the paint,.. 

ing in position during the initial return of the paint/ground to its 

correct posture and throughout the cooling and solidification of the 

wax/resin adhesive. The technique of application should ideally only 

affect the desirable changes in the paint/ground· layer without causing 

unintentional changes. The vacuum envelope technique has been the most 
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successful at eliminating the inevitable aesthetic changes in the 

surface character of the paint/ground layer during wax/resin linings. 

Lining Supports 

Linen canvas is aesthetically pleasing and traditional in its 

use as a support and lining support for paintings in oil medium·, · but 

it does not come with the same list of recommendations that accompanies 

synthetic textiles, especially the polyester and fiberglass textiles. 

A recent article by Gerry Hedley, "The Stiffness of Lining Fabrics: 

Theoretical and Practical Considerations", outlines the qualities that 

best suit lining supports and concludes that from the available mater

ials, the synthetics are superior. 

The accepted theory of deterioration in paintings is based on the 

differential response of the canvas, size, ground, and paint layers to 

fluctuations in the temperature and humidity of the atmosphere. Canvas 

is very hygroscopic, especially if sized, and therefore exhibits more 

of a response to atmospheric changes than the paint and ground layers. 

The result is eventually seen in cracks and .delaritination of .the .ageirl'g 

paint/ground layers, as well as in the deterioration of the support 

through the absorption of atmospheric pollutants which accelerate deter

ioration when humidity is present. Attaching a lining support with the 

same defects as the original support is likely to further complicate 

the paintings future. 

The benefit of wax/resin adhesives as a moisture barrier diminishes 

the severity of the hygroscopic response of canvas supports and lining 

supports, but the tendency of the woven fibers toward stress relaxation 

and creep are not suppressed within a wax matrix. Synthetics are free 

of these defects and though limited in compatibility with w~/resin 

adhesives, they still present the most attractive theoretical advanta

ges -for a lining support, as well as for painting supports {Villers, 
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Hedley, Mehra,1980). 

The two major areas of synthetics which are recommended for 

lining supports are the polyester and fiberglass woven fabrics 

(Hedley; 1981). Polyester fabrics are close in appearance and han

dling properties to canvas but they are not compatible with wax/

resin adhesives. Fiberglass is somewhat difficult to handle but 

it is compatible with wax/resin adhesives. The advantages of fiber

glass fabrics are: 

1. They are very strong fibers and :they do not. .exhibit creep or 

stress relaxation, and form a flat, finely textured fabric. 

2. They are completely resistant to moisture and attack by environ

mental pollutants. 

3. The fabric is relatively inexpensive and it is transparent which 

allows the details of the reverse of the painting to be seen after 

lining (e.g. losses, inscriptions, canvas texture or stainin.g) . 

The disadvantages of glass fabrics are: 

1. The fabric is loosely woven and easily damaged by careless handling. 

2. The fabric is easily abraded which is most likely to occur at the 

folded edges where the highest stresses occur. 

3. The fabric is unpleasant to work with and can offend the aesthetic 

sensibilities of a connoisseur The edges require adequate reinforcing 

to perform well as tacking edges for the restretching treatment. 

Evaluation of the Lining Adhesive, Application Technique, and Support 

The previous comments on lining adhesives, application techniques, 

and lining. supports outline the advantages and disadvantages of the 

materials and techniques chosen for the lining of the Scottish 19th 

century portrait, but do not elaborate on the actual success of the 

treatment, or the precise details of the materials used. The adhesive 
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chosen is a 7 part bees wax to 1 part Ketone-N resin. The lining 

fabric selected is a glass fiber fabric, 6 ounce weight, and the lin

ing application was a vacuum envelope, created on a loom between two 

Melinex polyester films. The bottom film providing the support was 

the thicker of the two (75 mierons) while the top film was thin (36 

microns). 

The Success of the Adhesive 

The wax/resin adhesive can be evaluated on its success as a con

solidant for the paint/groW1d layer and as an adhesive for the lining 

support. 

The success of the adhesive as a lining adhesive only is based 

on its ability to hold the original support in plane with the lining 

support, while providing the essential adhesion between the two fabrics. 

The adhesive strength should be adequate to withstand the stresses 

lik~ly to occur through stretching, handling, transport, display, and 

climatic changes. During the restretching treatment there was some se

paratiop of the two supports along the tacking edge. The separations 

were easily readhered with a heat spatula, but the failure in those areas 

supports the evidence that wax/resin adhesives are structurally weak. 

In general, the adhesive strength was adequate and successfully removed 

the planar distortions in the original support (Compare PLATES 3 & 7). 

The success of the adhesive as a consolidant for the paint/ground 

layer is hard to assess. The immediate benefit of the adhesive is its 

major assest. It provided the consolidation so urgently required. The 

long term effects of the impregnation are less easily determined. Impreg

nation with wax can plasticise paint layers and prevent or reduce future 

cracking, (Berger; 1978), but it may also result in a softening of the 

pa~nt and increased susceptibility.to abrasion and cleaning solvents. 

Equally difficult to determine are the tonal changes which occur 

because of the infusion of wax in the paint layer. Some darkening is likely 



31 

and the pentimenti may be more apparent as a result. PLATES 1, 5 and 

6 give a basis for some comparison, but the information provided by 

those photographs is inadequate to .reach any conclusions. The aesthe

tic changes that have occurred in the surface texture of the paint 

are more obvious and are a result of several factors in the lining 

process besides the waoc/resin adhesive. 

The Success of the Lining Application 

Cummings and Hedley in "Surface Texture Changes in Vacuum Lining: 

Experiments with Raw Canvas", conclude that the least amount of sur

face texture changes from lining result by the use of a vacuum envel

ope. The principle of the vacuum envelope is to reduce the texture 

changes by placing the painting between two flexible membranes that 

conform to the texture of the paint.and canvas rather thanpush against 

it. It is a variation of the same prin\ciple that is used with the va

cuum hot table when felts or s..i.licone moulds are used to "soften" the 

effects of pressure on the textured surfaces. The results of experi

ments with the vacuum envelope reveal that the .least amount of tex~ 

ture also occurred with lining supports of the finest weave. The re

sulting texture changes are described as weave-emphasis, which is an 

impression in the paint of the underlying original support, and dif

fers from weave-interference and imprinting which both involve the im

pression of the underlying lining support in the paint as well as the 

original support. 

The effects of pressure and the effects of thick and thin Melin

ex polyester films is not as clearly indicated in the experiments. 

The Scottish portrait was lined face up in a vacuum envelope 

using 7 to 8 inches of ·mercury and with a smooth fiberglass lining 

fabric. PLATE 6 demonstrates the location of the weave emphasis found 

in the left half of the painting, The underlying original canvas has 
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appeared more clearly in the surface of the paint than is shown 

by the photographs of the painting prior to lining. It is likely 

that there is also some weave-magnification. Weave-magnification 

differs from weave-emphasis in that it is the softened paint being 

pressed into the weave rather than the weave being pressed upward. 

The paint in the dark background of the Scottish portrait is very 

thinly applied. 

The attempt to eliminate the unwanted changes in the surface of 

the painting from the wanted relaxation of the paint and subsequent 

consolidation was, :not totally successful, but some changes seem to 

be unavoidable with major treatments. If further precautions could 

have been taken with the painting perhaps less surface texture would 

have occurred. Chittenden, Lewis, and Percival.,.Prescott in "Prestret

ched Low Pressure Lining Methods (including Vacuum Envelope)I', offer 

methods for reducing changes .. to the surface character of· -the paint. 

The authors suggest prestretching and relaxation of the painting be

fore lining and consolidation. The poor condition of the painting pre

vented prestretching and moisture relaxation of the support. These 

treatments would have been a benefit to the painting during the con

solidation of the paint during the lining. PLATE 7 illustrates the 

crowding of the edges of the tented paint in the subject1s chest, which 

could have been returned more accurately to their original posture if 

the canvas had been adequately relaxed and prestretched to accommodate 

them. I consider this to be the major fault of the treatment. 

The process of constructing and using the vacuum envelope was 

subject to very few problems. The sheet of heavier Melinex polyester 

film was first stretched to the loom with strips of tape, as if it 

were being stretched like a iining canvas: starting at one point and 

then pulling in the opposite direction, and working continuously on 

opposite sides of the loom. The painting and the lining support were 
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both covered with wax, the painting from previous consolidation and 

the lining support from hand application. The wax was evenly distributed 

over the entire contact surface of the lining support. The lining sup

port was first placed onto the heavier Melinex sheet, with the wax 

covered side facing upward. The reverse of the painting was placed 

in contact '• with the waxed surface, leaving the painting in a face up 

position. Four pieces of cloth were placed on the perimeter of the 

painting and its lining support to allow for an uninterrupted flow of 

air during the vacuum cycle. A heavy string was also placed around the 

perimeter of the painting to act as a dam for the reservoir of excess 

wax at the outer edges of the painting and lining support. The thinner 

of the two Melinex · sheets was then placed over the top and stretched 

and sealed to the bottom piece of Melinex. Two holes were cut into the 

top sheet at either end for the two suction cup on the ends of the leads 

from the vacuum pump. 

The weight of the painting, the lining support, and wax adhesive 

caused a small bow in the system, and the pressure from the vacuum at 

the holes in the Melinex created some distortion in the envelope membrane. 

The painting was not affected by either of these problems. Heat was 

applied from beneath the envelope using a hair dryer. The heating process 

began at one end and moved toward the opposite end. The lack of control 

over the application of heat is a weakness of this technique. The process 

produced an even distribution of wax which solidly encompassed the lining 

fabric and saturated and impregnated the painting. 

The entire process took approximately eight hours to complete. It 

is a much slower system than hot table lining. The total and uniform 

heating of the wax/resin adhesive is a unique property of the vacuum 

table lining process that requires much less time. 



ILLUSTRATION 1. 

A. The loom or stretcher for the vacuum envelope. 

B. The heavier piece of Melinex is stretched over the loom and taped to the edges or underside. 

C. The top (thinner) piece of Melinex is taped to the bottom piece of supporting Melinex to create 
a seal around the edges that will allow for the vacuum to develope between the two membranes. 

D. A piece of cloth to allow for air flow and help create a space for excess wax to flow into. 

E. A piece of heavy string to act as a dam for the reservoir of excess wax. 

F. The wax covered and impregnated lining fabric. 

G. The painting with its face up and reverse to the waxed side of the lining support. 

H. A hole in the top Melinex for the suction cups (also at the opposite end). 

G. 

B. 

A. 

A DIAGRAM OF THE VACUUM LINING ENVELOPE AS SEEN FROM A 2 DIMENSIONAL SIDE VIEW. 

w 
,i:,. 
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The Success of the Lining Support 

One of the faults of fii.berglass: fabrics is their susceptibility 

to abrasion. In a large painting or one with considerable weight I 

would be tempted to loose line the entire. ,Tining. or strip line the 

top tacking edge where the majority of the stresses occur. The small 

Scottish 19th century portrait was neither heavy nor large. The lining 

fabric was stretched over the original stretcher, and the excess edges 

were trirnmed·and sealed to the wood with a heat spatula, the excess 

wax acting as an adhesive. 

Handling the fiberglass · fabric prior to the lining procedure 

was difficult. The fabric is loosly woven and is easily shifted out 

of its weave and easily creased. The fabric should be handled with 

gloves and the edges taped to prevent the unravelling of the fibers 

and transfer of microscopic bits into the skin and system of the user. 

Once saturated with wax the fabric is much easier to use and re

quires very little tension to stretch. The original painting had a 

tendency to pull away from the lining as it was·stretched over the 

edges of the original stretcher. The delaminating edges were reattached 

to the lining with a heat spatula. The scepaLxti-'orrs were eaused by the 

stresses of stretching and folding around the stretcher. 

I feel the weight and hang of a painting are adversely affected 

by a lining support, especially a wax/resin adhered support. The treat

ment left no options, and I consider fiberglass a suitable lining 

support for wax/resin linings. 

Conclusions 

1. The use of treatments that combine consolidation and lining in 

one treatment should be precluded by treatments to prepare the struc

ture correctly. ,for .its~-application, and when possible the two treat-
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ments should be handled separately. The application of a wax/resin 

impregnation lining to a painting is restricting all future treat

ments to materials that are compatible with wax/resin adhesives. It 

should only be applied when the seriousness of the situation leaves 

no other alternative, or when the painting has already been committed 

to a wax/resin adhesive lining. The most far reaching limitation is 

the restriction the adhesive places onto treatments that involve 

moisture or aqueous components. 

2. The minimum of heat and pressure should be used with wax/resin 

impregnation linings. The selection of technique and lining support 

should be made to reduce the hazards of aesthetic changes which can 

occur with heat and pressure. 

3. The vacuum lining technique which employs an envelope rather than 

a hot table is simple and effective, although the application of heat 

to the envelope is less manageable than with a hot table. The use of 

a combination of the hot table and the vacuum envelope, with heat 

blankets, could be a solution to the cumbersome application of heat 

with a hair dryer. 

4. The synthetic lining support most compatible with wax/resin lining 

is fiberglass fabric. Its physical properties are superior to canvas, 

although canvas remains aesthetically more pleasing. 

5. Detailed and thorough photographic records are essential to deter

mine with accuracy the extent of aesthetic changes in the appearance of 

a wax/resin lined painting. 

6. A note on pressure: Cummings and Hedley (1974) consider pressure 

from 3-7 inches of mercury to be low and pressure from 20-25 inches 

of mercury to be high. They state that "Imprinting, emphasis and in

terference occurred almost to their full extent for any pair of 
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fabrics by the time the pressure reached 5"Hg. The difference between 

the texture of a superimposed pair at low pressure and at high pressure 

was very slight." Their research suggests that the lower pressures 

may result in more visually disturbing surface textures than the 

higher pressures, especially when a pair of canvases are involved in 

the lining. 



VARNISH REMOVAL 

Natural Resin Varnishes 

The remov'al of natural varnishes requires applying solvents that 

endanger the .oil paint piediwn through the action of leaching and .swel

ling. Leaching is essentially the removal of low molecular weight com

ponents in the oil medium. It occurs rapidly with the diffusion of sol

vent into the oil film, and is unavoidable, but subject to many varying 

factors (e.g. age of the medium, pigment content, previous leaching, 

composition of the oil medium, and solvent type and exposure). Swelling 

is. the diffusion of solvent into the paint medium and subsequent increase 

in size. Swelling is accompanied by an increase in susceptibility to me

chanical damage through cleaning because the paint is temporarily in a 

softened condition. The various effects of cleaning solvents on oil me

dium paint films are discussed by Feller, R. L., Stolow, N. and Jones, E. 

H., (1971) in "On Picture Varnishes and Their Solvents", and summarised 

by Stolow, N. (1976) in "Solvent Action " 

Removing natural var.nishes requires the selection of solvents that 

will least endanger the paint film. If cleaning is attempted the observ

able as well as unobservable effects of cleaning must be considered in 

the selection of solvent. 

A limited range of solvents are commonly used at the Gallery, and 

the simplicity of selection has the .advantage of breeding familiarity 

with the handling characteristics of those solvents. The following is a 

list of observations about cleaning. and solvents. 

1. The surface layers of old ·natural resin varnish are more readily sol

uble than: the underlying layers. The top has been subjected to fur

the.r deterioration and is generally more easily removed , while the 

underlying layers require tjlesolvents that are: more likely to affect 

the paint film. Except for tn~ unavoidable interference of blanching 

in the varnish, an aqueous solution of ammonia and water (1-5%) is an 

38 
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effective solvent for the initial layers. The introduction of wa

ter to the paint surface is not advisable, and care must be taken 

to ensure that the solvent is only contacting the surface layers 

of the varnish, and not the moisture sensitive components of the 

ground and support. The Scottish portrait described in Treatment 

Report 1 was covered with a badly deteriorated natural varnish. The 

varnish was so thoroughly removed.by an aqueous ammonia solution 

it was not possible to use it. The paint layer would immediately be 

contacted by the aqueous solvent, which would create blanching and 

endanger the structure. The "Massacre of the Innocents" described 

in Treatment Report 2, was covered with a thick varnish which was 

badly deteriorated on the surface through exposure to heat and smoke. 

It was an ideal opportunity to use an aqueous solution of ammonia to 

eliminate the top layers without affecting the paint. The technique 

also reduces the exposure to hazardous solvent among .staff' when 

adequate ventilation is not provided; and is less costly than alter

native solvents. 

2. Vulpex liquid soap in water or petroleum spirit is another possibi;_ 

lity for surface cleaning. It is an alkaline substance, with a pH: 

10.5 to 11.5, and will leave residual deposits that continue to re~ 

act" and should not contact the paint surface. The advantage of ammon

ia over Vulpex is that ammonia is volatile and leaves no residue. 

The composition of Vulpex is described by the distributor as: Potas

sium methyl cyclohexyl oleate. 1-5% solutions in water or petroleum 

spirit are adequate for surface cleaning. 

3. Mixtures of acetone and petroleum spirit are unpredicta.ble. The dif

ferent evaporation rates of the solvents can entrap the acetone and 

effectively increase the swelling potential of the mixture. A 1:1 sol

ution of acetone/pet spirit has three times the potential for swel

ling that pure acetone has. 
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4. Pure acetone is an effective solvent for removing natural varnich 

but it has a tendency to blanch. The evaporation rate can be reduced 

by the addition of diacetonl, which again complicates the solvent's 

characteristic effects on the paint film. 

5. Isopropanol works slowly and consistently on natural varnishes. The 

slow evaporation rate retards blanching . The solvent is ideal for 

cleaning. It is a moderate health hazard to the user, allows the 

progress of the cleaning to continue without interference from b lanch

ing, and is easy to work with because of its slow evaporation rate. 

It allows the painting to be cleaned gradually and evenly. 

6. Diacetone has applications on old paint films that have been previous

ly cleaned, leaving remnant varnish in the interstices of the pai nt. 

The solvent is very slow evaporating and will swell and soften resi

dual varnish, making it susceptible to subsequent removal with another 

solvent, preferably of lower swelling potential (e.g . isopropanol). 

The solvent is not acceptable with modern paint films or ·paint mediums 

with a resinous content. I found that 20th century paintings with cad

mi\.Ull orange, red, and yellow were susceptible to pick up with diace

tone . The same sensitivity applies to Cellosolve (ethylene glycol mono

ethyl ether, 2-ethoxy ethanol) . 

7. Methanol and ethanol are both useful in removing relativly difficul t 

varnish deposits but they both tend to blanch and are more likely t o 

affect paint mediums than isopropanol. Denatured alcohol (98\ e thanol 

and 21 methanol) is used as an alternative solvent for water in ammonia 

solutions. The solution bl_anches badly on most paint films 1 attempted 

it near. 

e. Dimethylformamide is a strong base which can be useful when applied 

with ca):'.e. It will remove resinous and oleoresi nous deposits, inclu

ding applied linseed oil films. Protein mediums are also susceptible , 

* I n this p r e sentation , "diacetone " i s sy .nonymous wi th diacetone alcohol . 
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(e.g. casein, tempera, gelatin), and may effect the medium of the 

paint or the composition of the ground when it is used near paint 

films. It may reform linseed oil that has been blanched by vapor 

exposure .alone. Acryloid B-67 resin is not soluble in dimethylfor

mamide, and it may be used to isolate original paint while employing 

dimethyformamide for cleaning surface deposits or applications. 

Conclusion 

The application of cleaning techniques and solvents is likely to 

vary from one painting to another. Each painting becomes a special con

cern, with its own set of variables •. Natural varnishes cannot be re

moved without some danger to the original painb Because of the.dangers 

it may be necessary to suspend cleaning of tricky passages until better 

techniques are available. Generally the presence of some remnant var

nish is not:altogether unpleasant and should be expected on older works. 

I found that the cleaning requirements of a painting tend to un

fold during the cleaning and are unpredictable beforehand. I prefer an 

overall approach to cleaning, rather.than a checkerboard approach. It is 

easier to maintain a sense of logic in the painting when the design lines 

are followed as cleaning areas, rather than moving arbitrarily through . 

them. For the advantage of visibility, the slower evaporating solvents 

that do not blanch are my preference (e.g. isopropanol). 

The cleaning of an 18th and 17th century painting was easier and 

more straight forward than my experience with 19th and 20th century pain

tings. Newer paintings have not suffered the applications of harsh clean

ing solvents typical in restoration procedures from earlier centuries, 

and the paint has not become as hard. The innovations in painting in oil 

in the 19th century, as well as the break away from traditional methods 

of constructing oil paintings contributes to a wider set of variables in 

new works as compared to old. 



BLANCHING 

The following definitions are from "Painting Materials: A Short 

Encyclopaedia" by R. J. Gettens and G. L. Stout; first published:by 

Van Nostrand in 1942 and by Dover in 1966. 

"Blanch, (1) to make white; (2) a pale, misty cast that comas over 
a film of varnish or paint; it can be used, in distinction to 
blush and bloom, as a name for the change which comes in old 
films when a solvent has been put on them and has evaporated, 
leaving a milky look, · usually irregular in distribution." 

"Bloom, the white or •Cloudy appearance of the surface of aged var
nish films, caused by the presence of minute cracks or pores 
which diffuse light. Such a .film has a faint bluish cast; it is 
not milky white like a blanched film." 

"Blush, the white appearance or turbidity that .sometimes develops 
in lacquer or varnish films almost directly after they are ap
plied. The phenomenon usually occurs only in humid weather. It 
is caused by rapid evaporation of solvents, which produces cool 
ing at the surface and which, in turn, causes condensation of 
moisture within the film. The effect. on light is .like that in an 
emulsion. Blush is distinct from blanch and bloom, which .3.ffect 
films previously dried." 

The causes of Blan·ching 

Blanching is most commonly found in the varnish layer but may 

also affect the medium of a paint layer. It is difficult to determine 

whether blanching is;in a varnish or a paint layer because traces of 

remnant varnish can be entrenched in the interstices of the paint and 

canvas. All blanching stems from two major causes: (1) contact with 

moisture from accidental or deliberate circumstance (e.g. conserva

tion treatments involving water or drips and spills), and (2} contact 

with fast evaporating cleaning solvents (e.g. acetone). 

A typical form of blanc.bing is illustrated in PLATE 19. The de

posit of powdery looking remnant varnish was formed through cleaning 

with an aqueous solvent of 31 ammonia and water. Its whitish color .is 

enhanced by the darkness of the underlying paint. The dark passages 

of older paintings are frequently found with more residue from incom-
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lete cleaning than are their lighter neighboring passages. The use 

of heat in conjunction with moisture in conservation treatments is 

also cited as a cause of blanching, (e.g. consolidation of flaking 

paint with a heat spatula and an aqueous adhesive; lining with an 

aqueous adhesive; aqueous facing adhesives), particularly when an 

old varnish layer is involved. My experience with blanching has been 

with cleaning treatments which involve fast evaporating solvents and 

aqueous solvents. I have only seen the effect in the varnish or resin

ous gltrnes used in .·the original composition or in ·later restorations. 

Blanching of the paint film is most .likely to occur in oleo-.resinous 

films used for glazing and with pigments that require a high propor

tion of oil, therefore, 19th century paintings are likely candidates 

for blanching. Whether occurring in the varnish or paint medium, blanch

ing is a partial breaking down of the film structure. Treatment Report 

3 describes an occurrence of blanching in an unvarnished 20th century 

paint film due to condensation of moisture and possible heat from di

rect sunlight. The face of the unvarnished painting was only 3 milli

meters from the glass of the framing system. The entire paint film 

was affected. ~.The ·blanching altered the contrasts of the design radi

cally -because-:of:: the predominance of black in the composition. 

Paint films that have been damaged by abrasion and over cleaning 

also give the appearance of a blanched surface. Treatments for blanch

ing vary with the causes and severity of the affected area. 

Treatments for Blanching 

Treating blanching in the remnant deposits of an old varnish la

yer involves.,removing the blanched remnants or simply reducing the 

visual disturbance of their whitish color. It is usually possible to 
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saturate the blanched areas with an application of varnish. The re-

sins composed of smaller molecular units, (e.g. Ketone-N, dammar, or 

mastic), will saturate more thoroughly because of the penetration 

of the smaller molecules of the resin into the blanched deposits. Re

sins composed of larger molecular units, (e.g. Paraloid B-72), pene

trate less effectively. An initial application of a resin varnish is 

likely to give the illusion of deep saturation due to the penetration 

of the carrier solvent, which subsequently disappears through evapor

ation. The success of this treatment depends on the penetration of the 

resin and not the carrier solvent. A test on the affected areas with 

petroleum spirit will mimic the effect of saturation with a varnish, 

but a test with the intended varnish is more reliable. 

Ideally the treatment for blanching involves the removal of the 

remnant deposits that are blanching rather than simply rendering them 

invisible with a saturation varnish application. Both cleaning with 

solvents and mechanical cleaning are possible options, or the deposits 

can be reformed sufficiently to render them more soluble in subsequent 

cleaning techniques. Avoiding the use of fast evaporating and aqueous 

cleaning solvents when the cleaning is near to the paint film reduces 

the risk of blanching developing in a region that may prove difficult 

to ;-.thoroughly clean. I have found that the worst aspect of blanching 

in the varnish layer is the interference in visibility it causes during 

cleaning; otherwise the problem is not, in my opinion, a serious one. 

Blanching in the paint film is, on the other hand, a serious 

problem. The treatment can involve exposure to solvents that reform 

the paint medium. Treatments with solvents involve application with a 

brush, spray, swab, or vapor; and are .sim'ilar to ·treatments· :for·-removing 

residual deposits of blanching varnish. Treatment Report 3 describes 
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an occurrence of blanching in the paint layer of an unvarnished 20th 

century oil painting which seriously compromised the painting'saesthe

tic qualities. The thin washes of oil paint could not withstand the 

onslaught of solvents capable of reforming the paint medium, or I 

should say I was not prepared to test them. It was fortunate that the 

blanching was rendered invisible with the application of a thin layer 

of matt varnish. In this circumstance the simple remedy for the problem 

eliminated the aesthetic disruption of the blanching without exposing 

the paint or the conservator to the hazards of reforming solvents. 

Preventing Blanching 

Preventing blanching in the varnish layer and the paint layer 

is a constant concern during cleaning. Fast evaporating solvents and 

aqueous based solvents usually containing a sw;factant, (e.g. ,., cµnmonia), 

are known to cause blanching in varnish films and residual deposits. 

Treatments that employ heat and water are also offenders. The obvious 

rule to follow is simple. By choosing solvents or mixtures of solvents 

that have slower evaporation rates and by avoiding treatments and sol

vents that employ water the risk of blanching is reduced. I have found 

that mixtures of acetone and petroleum spirit are less likely to cause 

blanching when diacetone is included in the mixture; ammonia and water 

or ammonia and denatured alcohol should be avoided near paint surfaces, 

especially glazes; and fans used to circulate the air increase the in

cidence of blanching by increasing the evaporation rate of the solvent. 

Conclusion 

"Blanching" is a general term for a phenomena with many _causes. 

The likely explanation is that the medium or vehicle of the pigment 

in a paint film becomes rough at the surface, which in turn causes a 

scattering of light at the top of the film. The result is a lightened · 
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color and increased opacity of the pigment and its medium. 

Some treatments for blanching have involved rubbing with oil 

to "rejuvenate" the damaged surface of the paint; "Pettenkoffering"; 

or removing the top layer of paint by scraping. The more acceptable 

treatments are reforming treatments using dimethylformamide vapor 

(Lank; 1976) • 



ILLUMINATION TECHNIQUES FOR CONSERVATION PHOTOGRAPHY 

Normal Illumination 

Normal illumination is a reflectance photography technique. 

Light that is not absorbed or transmitted by the subject is reflec

ted toward the camera lens. The primary objectives of normal illum

ination photography are: 

1. Documentation of an art work as closely as possible to the way it 

appears to the eye. The limitations of accuracy are built into the 

film (better detail and accuracy with larger format films), the ca

mera and lens (better range of camera movements with 4iX 5 format 

cameras and finer control of focus), and the photographer's experi

ence (which may be limited by the studio equipment available). 

The "honesty" of the illumination is often a matter of personal 

judgment. In a high gloss painting it would be inaccurate to record 

the image without some evidence of its gloss level. The photographer 

then must decide upon a level of gloss that is a compromise between 

the gloss that is descriptive of the surface character of the art 

work and gloss that disrupts or obscures the design of the art work. 

2. The conclusions that can be made from accurate and informative photo

graphs are useful in the short term for evaluating the effects of 

treatments, accidents, floods, poor storage conditions, or damage in 

transit. The photographs need also be informative in the long term, if 

the less immediate changes characteristic of slower forms of deterior

ation are to be evaluated with accuracy. The development of craquela

ture, color changes, tonal changes, as well as changes in the surface 

texture can not legitimately be measured without supporting evidence. 

The issue of longevity suggests that all photographic materials be ex

posed, developed, handled and stored to ensure maximum stability. 

3. With regard to the minimum requirements; Part Two of the American 
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Institute of Conservation "Code of Ethics and Standards of Practice" 

suggests that treatment reports contain: 

"Photographs as follows: 

" (a) Condition before treatment, with date. 

" (b) Photograph in "actual state" after accretion and deterioration 

products have been removed, but before compensation has begun. 

" (c) Photographs, after treatment, with date. 

" (d) Photographs as required to supply data about structure, method 

of reconstruction or compensation." 

4. Normal illumination techniques usually involve two lamps, placed to 

provide even illumination of the art work. The lamps are positioned 

equidistant, 20° to 45° off the picture plane. Guidelines along the 

floor of the studio are useful to indicate the angle and distance of 

the lighting equipment. 

5. Normal illumination should record the following: 

(A) The design, details of composition, and contrast of the design 

elements should be accurately represented in the photographic 

image. 

(B) The level of gloss or matt of the surface should be recorded, 

which may require special lighting techniques, (e.g. specular 

light, a low intensity diffused light created by bouncing light 

off reflectors and through diffusers), to reveal the subtle var

iations in surface and gloss of the subject. 

(C) Details of the paintings appearance,including craquelature, 

damages, stains, labels, signature, etc., should be included 

in close-up photography. It may be necessary to photograph large 

paintings in sections if the information required is not.present 

in a single negative of the entire surface, and similarly, more 

than one photograph may be essential if the exposures cannot re

cord the detail of the darks and the lights simultaneously due to 

a high degree of contrast within the subject's tonal range. 

(D) Special circumstances may require special techniques to maintain 

accuracy: e.g. a subject with different colors of equal values that 

will not appear as separate design regions in a black and white 

photograph, which .may require the use of .contrast filters to se

parate the otherwise indistinguishable colors (see TABLE 3). 
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Raking Light Illumination 

Raking light is a reflectance photography technique that is a 

variation of normal illumination. The lighting is directed from only 

one lamp, placed at a steep angle to the subject plane. The convention 

is to illuminate from the top or the left of the subject. Light approx

imates the effect of daylight when directed from above and corresponds 

to the direction from which we read when directed from the left. 

Raking light is used to emphasise characteristics of the art work 

that are not apparent with normal illumination. The following charac

teristics are generally revealed: 

1. The surface irregularities of the object, (e.g. cupping, flaking, 

lifting, tenting, impasto, brush work, conformation of the paint 

layer to the underlying support, and surface distortion [e.g. weave

texture loss, weave-emphasis, imprinting, weave interference, tex

ture magnification, and moating]), are exaggerated by the steep an

gle of illumination (see PLATES 3 & 11). 

2. The angle of illumination is descriptive of the planar distortions 

in a canvas support caused by stretching tensions, imprinting of the 

stretcher components, accumulations of debris. between the canvas and 

the stretcher components causing protrusions, tears, and the effects 

of treatments (e.g. lining, [see PLATES 3 & 7]). 

3. The emphasis in irregularities of the surface can be especially help

ful with magnification and raking light. The presence of overpaint 

can be detected under raking light at 6X to lOX magnification. An 

examination of PLATES 17 & 18 reveals the difference in information 

provided by photographs taken with raking and normal illumination at 

12X magnification. The light sources used for photomacrography illum

ination are illustrated and discussed in PLATES 24 & 25. 
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Ultraviolet/visible fluorescence Photography 

Ultraviolet/visible fluorescence photography records the visible 

fluorescence produced by excitation with longwave ultraviolet radiation. 

Fluorescence photography differs fromreflectancephotography. The illum

ination source, (in this case an Oliphant 40 watt BLB fluorescent tube), 

transmits electromagnetic radiation in the longwave region; the Oliphant 

tube is coated with a filtering material which transmits only the 365 

nanometer wavelength. The longwave radiation is absorbed by the molecules 

of the subject which in turn are excited and release the excess energy 

through an emission of electromagnetic energy, which always occurs at a 

longer wavelenth than the absorbed radiation. The phenomenon is called 

fluorescence when the time lapse between excitation and emission is less 

-8 
than 10 second. The photograph is therefore based on the emission of 

visible fluorescence through ultraviolet absorption rather than the re

flectance of radiation from the subject. 

The illumination technique requires two lamps. The Oliphant tubes 

are available in 1 meter lengths and two lamps are generally adequate 

for most art works . The lamps are placed to provide even illumination of 

the subject. It is necessary to exclude all other light from the studio, 

and to use an ultraviolet absorbing filter over the lens of the camera 

(see TABLE 4). 

The technique is useful for the following reasons: 

1. The longwave ultraviolet wavelengths are not penetrating, but are de

scriptive of the surface of an art work. The natural varnishes have a 

strong fluorescence which illustrates the irregularities in application, 

faults, damages to the varnish surface, and can inform the viewer of 

partial cleaning attempts or overpainting situated on the varnish l ayer. 

(A) The strong fluorescence of the varnish layer is broken by a resin

ous overpaint from a previous restoration in the top half of the 

painting illustrated by PLATE 4. The painting was not cleaned pri-
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or to the application of overpaint, and the original varnish 

remains beneath the hastily applied "restoration". 

(Bl PLATE.30, B* illustrates a break in the varnish layer caused by 

partial cleaning of the subject's gown. 

(C) PLATE 13 is typical of the strong flourescence of a natural var

nish. The high absorption of ultraviolet in the varnish obscures 

the design of the underlying painting by preventing the under

lying surfaces from receiving radiation and by absorbing what 

fluorescence may occur in the underlying layers. The photograph 

is very descriptive of the structure of the varnish layer, but 

not of the painting beneath. 

2. Exarnination of the paint layers after the removal of the varnish lay

er can reveal the characteristic fluorescence of the oil paint medium, 

the pigments, glazes, oleoresinous layers, overpaint, and filling ma

terials otherwise difficult to distinguish from the original. 

(A} The strong fluorescence of the flesh tones in the subjects of 

PLATES 4 & 30 could indicate the use of white lead pigments in the 

oil medium. The bright background of the original paint accounts 

for the increased visibility of the darker overpaint in the face 

of the subject of PLATE 30 & 31. 

(B) The removal of the varnish layer of the painting illustrated by 

PLATE 13, reveals the extent of filling, overpainting, and remnant 

varnish deposits that were previously obscured. The photograph re

presented in PLATE 15 was a useful aid in cleaning the painting. 

3. The identification of materials through the color or intensity of 

their fluorescence is difficult. It is limited to relatively unadul

terated materials with characteristic fluorescence. The most commonly 
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observed fluorescence characteristics in varnish and oil paint can 

be altered by the following factors: 

(A) The fluorescence of a compound occurs at a fixed wavelength, ir

regardless of the wavelength of ultraviolet radiation the compound 

absorbs, but ultraviolet lamps that do not successfully filter 

all wavelengths of visible light, (transmitting visible light in 

the violet region), can influence the fluorescence colors and 

create the illusion of fluorescence where it does not exist ( E. 

Rene de la Rie; 1982 p. 2-3; 6). 

(B) Surface layers can block and obscure the absorption of ultraviolet 

radiation from underlying materials and thereby alter their charac

teristic fluorescence, The surface dirt should be cleaned from the 

top of a varnish layer, varnish from the paint layer, etc. 

(C) The observed fluorescence of a compound may be affected by the 

fluorescence of the underlying compounds. 

(D) The intensity of the fluorescence of linseed oil and natural resins 

increases with the age of the compound.(Ibid; 1982 p. 68). 

(E) The fluorescence characteristics of linseed oil filmsareaffected 

by the type of pigment and the pigment/oil ratio of the paint. 

Pigments that contain lead, cobalt, and manganese ions can stimu

late fluorescence in linseed oil films. The following pigments 

inhibit fluorescence in linseed oil films: ochres, siennas, umbers, 

verdigris, copper resinate, minium, bone black, viridian, mala

chite, azurite, Prussian blue, green earth, titanium white, and 

vermillion (Ibid; 1982 p. 3-5; 103). 

Because of the potential for misinterpreting fluorescence phenomena, 

the technique is limited to use as an examination rather than analy

tical tool, though the following typical fluorescence characteristics 

are useful guides: 

(A) A bright yellow-green fluorescence is characteristic of aged na

tural varnishs (e.g. dammar, mastic). 

(B) Shellac fluoresces with a bright orange color. 

(C) Natural madder lakes, (prepared with madder root), fluoresce with 

a red-pink hue (Ibid; 1982 p. 3). 

(D) Cadmium pigments fluoresce with varying shades of red, depending 

on the hue of the pigment. The cadmium reds appear darker than 

the yellows because their fluorescence is closer to the near in-



53 

frared region of the spectrum (Ibid; 1982, p. 3). 

(E) White lead fluoresces bright yellow-white. 

(F) Zinc white fluoresces bright yellow to green-white. 

(G) Titanium white fluoresces with a violet hue. 

(H) Orpiment fluoresces bright yellow, and is the only yellow pig

ment with a yellow fluorescence. 

(I) The absence of fluorescence can be informative, but the effects 

of various pigment combinations and impurities on the fluorescence 

characteristic of a paint film are unpredictable. 

4. The strength of ultraviolet/visible fluorescence photography to dis

tinguish between original and later additions may also be its weakness. 

The original paint may contain mixtures of pigments that appear iden

tical in visible light, but have radically different fluorescence char

acteristics. A spontaneous and painterly use of such pigment combina

tions by the artist may give the illusion of overpainting when the oppo-

site is true. 

5. Black and white film is generally adequate to record fluorescence phe

nomena, although there is the possibility of two components fluores~ 

cing in equal intensity and value, but in differing hue. The direct 

observation: of fluorescence can be reproduced by color film with cor

rect filtration (see TABLE 4). 



54 

Infrared Reflectance Photography 

With infrared reflectance photography the illumination source 

must produce heat. A source with a surface temperature under 250° Cel

sius will not produce adequate infrared radiation to expose film 

emulsions sensitive to the region of the infrared spectrum below 900 

nanometers (e.g. Kodak High Speed Infrared 4143; ASA 64). Tungsten

halogen lamps operate at temperatures in excess of 250° Celsius. Elec

tronic flash units also produce sufficient infrared radiation for re-

flectance photography. 

The technique requires lens filtration, (see TABLE 4), to remove 

the visible component of the reflected light, thus exposing the film to 

infrared wavelengths only. 

The primary advantage of infrared radiation is its ability to pe

netrate into the structure of a painting. Old varnish is transparent to 

infrared radiation and paint mediums, especially old linseed oil films, 

have a high transmittance of infrared. The extent of penetration of infra

red radiation is determined by the following factors: 

1. The wavelength: the longer the wavelength the more penetrating it be

comes . The detection techniques required for extreme infrared radiation 

(900-2000 nm.) , involve highly sensitive· filr.,s that are difficult to 

handle; or electronic detection. For practical reasons, the application 

of reflectance photography is restricted to film emulsions sensitive t o 

the region between 700-900 nm. 

2. Fresh linseed oil films do not transmit infrared radiation as well as 

old films. The increased transmittance of infrared by older linseed oil 

films is related to the increase in the refractive index of the film as 

it ages. The relationship between refractive index and transmittance is 

explained by Clark (19461 p. 197): 

"Pigments may be regarded as transparent bodies of high refractive in
dex. The initial index of the medium is generally much lower than that 
of the pigment, and this results in scattering of light at the inter
face between the pigment and the medium, and so determines the appar
ent opacity and brilliancy of the paint. As the refractive index 

(continued) •• 
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of the medium increases, so approaching that of the pigment, this 
scattering tends to decrease and the apparent transparency of the 
paint increases. Another factor of importance is the wavelength of 
light by which the painting is viewed. For a given difference of 
refractive index between pigment and medium, the transparency will 
be greater the longer the wavelangth. These facts coupled with the 
observation that the material of which many pigments are made is 
more transparent to infrared than to visible light, explain why 
infrared photography must be of some value for distinguishing be
tween new and old paintings, and for revealing underpainting." 

3. The transparency of a varnish or paint film is also determined by: 

(A) The absorption characteristic of the pigment or pigments in the 

medium and the pigment/medium ratio (as well as impurities). 

(B) The thickness of the paint layer. 

(C) Surface layers of dirt and smoke can affect va~nish transmittance. 

The advantages of the characteristic penetration of infrared reflec

tance photography are: 

1. The paint layer can be examined without the interference of a dis

colored and obscuring varnish layer .. Natural. resin varnishes are; ·trans

parent to infrared radiation. This is an advantage over ultraviolet 

light which creates fluorescence in the varnish layer. The ability of 

the technique to look below the surface of a darkened varnish is il

lustrated by a comparison of PLATES 8 & 14. A great deal of design de

tail is .illustrated by infrared reflectance photography in PLATE 14 

that is scarcely visible in normal illumination photography ( PLATE 8)_. 

2. Apart from the penetration of the varnish, the transparency of the 

top paint layers can reveal underdrawings, signatures, inscriptions, 

and details of the structure and artist's technique that can assist 

in the authentication or identification of the work by a non-destruc

tive method. An area of pentirnenti is greatly emphasised through infra

red reflectance photography in PLATE 5. The alteration'-in the artist's 

drawing is hardly visible beneath the varnish and top paint layers in 

the preliminary normal illumination.pho.tograph, PLATE 1, and less vi

sible with ultraviolet/visible fluorescence photography (PLATE 4). 

3. Pigments vary in their absorption characteristics with infrared ra

diation and visible light so that pigments which appear the same color 

with visible light may appear differently under ,infrared examination. 

This phenomena is useful in locating regions of overpaint~ and i s rel-
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ated primarily to the absorption of infrared radiation by the pig

ment components and is therefore of analytical importance for pig

ment identification. Clark, (1946; p. 183-200), discusses the absorp

tion characteristics of artist pigments and the application of black 

and white infrared reflectance photography to their identification. 

The application of infrared color films to the analysis of pigment 

types is discussed by Matteini, Moles, and Tiano, (1978; p.1-9), 

which appears to have more potential as an analytical tool than con

ventional black and white photography. The major advantage of both 

techniques is not as an analytical tool but rather in their ability 

to distinguish between original paint and later additions. 

4. The use of infrared reflectance photography can be extended to include 

the examination of the reverse of a painting, and thereby clarify in

scriptions, notes, stains, and otherwise unnoticed details that could 

easily escape detection. 

5. Transmitted or transradiated infrared photography can be used to re

veal variations in structural density of a painting which may be in

dicative of losses or additions to the original materials. The greater 

penetration of infrared may produce a clearer interpretation of the 

variations in density than visible transmitted light photography, and 

may be more effective than infrared reflectance photography in revea~ 

ling characteristics of the structural details below a paint or canvas 

layer. 

~- Camera lenses are not corrected for infrared, so that accurate focus 

involves an increase in camera extension with infrared emulsions. When 

the camera is focused normally the infrared focus falls behind the film 

plane. The correction in focus can be madebyfocusing on a point slightly 

closer or,i" cases of shallow depth of field, stopping down a minimum of 

four stops to compensate for the shift in focal requirementby adding ade

quate increase in depth of field. 



STUDIO LIGHTING SOURCES (a comparison of electronic flash and tungsten
halogen illumination sources) 

A complete description of studio lighting sources is given by 

Herder (1971: 13-43) and Petzold (1977). The application of studio 

lighting to conservation problems is discussed by Leisher (1980: 6-9) 

and Thomson (1978: 44-46; 163-164). The major considerations in selec

ting studio lighting for the illumination of art work are safety, 

convenience, and cost of equipment. 

Electronic flash units and tungsten-halogen lamps are both rec

ommended for conservation studio photography. Electronic flash is the 

safer source, though the cost and level of skill required to use it 

tend to offset the safety.advantages. 

Safety 

* TUngsten-halogen lamps are widely employed but have one major 

problem: heat. The surface temperature of the tungsten-halogen lamp 

can exceed 250° Celsius (Herder 1971: 28), and will rapidly raise 

the temperature of surrounding air and equipment. In a small enclosed 

studio, the temperature rise could easily become a hazard to the art 

work and a source of irritation to the occupants. The photographer 

should not permit the surface temperature of an art work to increase 

more that 2.5° .Celsius (Leisher 1980: 6-7). The following steps can 

be taken to reduce heat levels when tungsten-halogen lamps are employed 

in the studio. 

1. Maintain a distance of 3 meters between the lamps and the subject. 

* Unless otherwise noted in the text, tungsten-halogen refers to a 
500 - 1000 watt lamp with a designated color temperature of 3200 deg
rees Kelvin (°K). The lamp has an average life of 40 hours and is sen
sitive to the oil from ·fingers and mechanical shock. It burns at a con
stant color temperature, though drops (maximun 150°K [Leisher 1980: 7]) 
may occur due to an accumulation of carbon on the lamp exterior. The 
lamp is made of tungsten filament with an envelope manufactured of 
quartz (fused silica) or another heat resistant material and filled with 
halogen vapor (usually iodine). The lamp is also called quartz-halogen, 
tungsten-iodine, quartz-iodine, or simply quartz or tungsten photofloods. 
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2. Use fans to circulate and cool the air. 

3. Use dimmer controls or secondary illumination for all but the fin

est adjustments and the actual exposure. 

4. Use a glass filter to reduce radiant heat and to absorb ultraviolet 

light emissions. Quartz and silica lamps will transmit short and 

middlewave ultraviolet between 240 and 320 nanometers -- glass will 

absorb ultraviolet wavelengths below 325 nanometers (Thomson 1978: 

157. figure 60a). 

* Electronic flash units effectively eliminate the problem of heat 

associated with tungsten-halogen lamps by using·low wattage modeling 

lamps and extremely short flash exposures; otherwise the illumination 

from electronic flash is very high in infra-red as well as ultraviolet 

wavelengths (Ibid., 157. figure 60£). The following restrictions for 

the use of electronic.flash units were adopted by The Lighting Group 

of the ICOM Conservation Committee and are listed by Thomson {Ibid.; 

45-46): 

1. Maintain a distance of 3 meters between the flash unit and sul:>ject. 

2. Use only one flash per minute with a maximum of two flash units. 

3. A total energy of 1400 joules maximum from the flash units. 

4. Employ a filter to absorb all ultraviolet wavelengths below 380 

** nanometers. 

As a final guideline, a ceiling of 1000 lux is suggested for all 

photographic illumination from any type of source {Ibid., 44), though 

* Unless otherwise noted in the text, electronic flash refers to 
a unit with an average of 100 joules energy output per unit and an 
approximate color temperature of 6000°K. An electronic flash unit 
consists of a discharge tube filled with xenon gas. The duration of 
the flash varies from 1/500 to 1/10,000 second and unlike the flash
bulb, it can be flashed repeatedly. 

** Kodak recommends Wratten gelatin filter No. 2A (pale yellow) 
or No. 2B (pale yellow) for absorbtion of all ultraviolet wavelengths 
below 380 nanometers. 
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Thomson does not indicate whether that limitation also applies to the 

* actual exposure illumination. 

In conclusion, both electronic flash units and tungsten-halogen 

lamps can be modified to meet safety requirements, but the absence of 

heat is a strong plus for the use of electronic flash. Irregardless of 

the type of studio lighting selected, the complications of cords, clumsy 

equipment and chaos .are the greatest safety risks for art work and 

occupants in the photography studio. Sturdy stands should be used for 

stability, especially with top heavy equipment, and cords should never 

be extended to their full length. Reducing the risk of mechanical dam

age requires the application of common sense and precautionary measures. 

Convenience 

The primary disadvantage with electronic flash is that it req

uires a higher level of skill to manipulate it correctly and effectively. 

Leisher (1980: 6-7) concludes that electronic flash units are not prac

tical for conservation photography because the modeling lights used in 

conjunction with the flash do not give an accurate indication of the 

actual flash illumination. Tungsten-halogen lamps remove the uncertainty 

associated with electronic flash and provide the control of lighting 

necessary for specialized illumination techniques used in conservation 

photography. 

Polaroid test shots are necessary aids when there is some doubt 

about the accuracy of flash.illumination. This could be considered an 

inconvenience, though the information provided by a polaroid (e.g. mis

calculations in exposure, errors in focus or framing, unintentional cam

era movements) is an asset to the photographer with either source. 

* Two tungsten-halogen lamps (1000 watts -- 3200°K) or two elec-
tronic flash units (combined JOO joules energy output -- 6000°K --
1/2,000 second flash duration) each provide approximately 1000 lux 
illumination at 3 meters. The corresponding exposure value of an in
cident. light reading for 1000 lux illumination is between 7 and 8, 
This is adequate illumination for photography but not ideal. 
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The availability of replacement parts could become an issue of 

convenience. To their credit, tungsten-halogen lamps are a standard 

piece of equipment that is easily replaced if exhausted or faulty, 

which simplifies the demands that could otherwise be made on the users 

of more complex equipment. 

Cost of Equipment 

Studio electronic flash units are more costly than tungsten

halogen lamps. Two lamps or flash units are adequate illumination for 

most art work, though additional illumination sources could be essential 

for particularly large works. All lamps or units should be equipped 

with reflectors, barn doors, and stands to allow for adjustments in the 

height and angle of illumination. 

The following items were priced at George's Camera Store, 263 

Elizabeth St., Sydney in March 1983: 

1. A Swiss made electronic flash unit, "BRONCOLOR IMPACT 21", with 150 

joules energy output per unit (capable of 100% and 200% power reduc

tions) and corresponding tungsten-halogen modeling lamps (50 watt 

320O°K). The cost of the two units, including stands, reflectors, and 

barn doors. . . • • . . • • • . . • . • . . . . . • • • • • . . . • • • • . . • . . . • . . • • . • • . . $1280. 00 

2. An Australian "BARTON" lamp with stands, reflectors, and barn doors 

(tungsten-halogen, 800 watt -- 3200°K) .••••••.••••••••••• $304.00 

Summary 

The popularity of tungsten-halogen lamps can be justified by 

their low cost and practical simplicity. It is widely accepted that 

flash units are the safer form of studio lighting, and can be adjust

ted to perform as effectively as the tungsten-halogen lamps; but the 

level of skill needed to use the flash units and their cost weigh 

against their use in all but the most professionally staffed conser

vation photography studios. 
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TABLE 1: Average Color Temperatures of Some Light Sources Measured 
in Degrees Kelvin (°K) 

LIGHT SOURCE 

Light from a blue sky 
Light from an overcast sky 
Average daylight (sunlight+ skylight) 
Average "mean" noon sunlight 
Dawn sunlight 
Electronic flash (xenon) 
Blue flashbulb 
Tungsten-halogen (quartz lamp) 
Tungsten-halogen (quartz lamp) 
Tungsten bulb (EVE) 
Tungsten bulb (ECT) 
500 watt projection lamp 
1000 watt tungsten incandescent 
500 watt tungsten incandescent 
100 watt tungsten incandescent 
60 watt tungsten incandescent 
Standard candle 
Color matching fluorescent lamp 
Daylight fluorescent lamp 
Warm white fluorescent lamp 
Cool white fluorescent lamp 
Daylight (blue) flood lamp 
H.I. Carbon arc 
Plain carbon arc 
Enclosed arc 
Amber flash lamp 
SM flash lamp 
SF f1ash lamp 
M2B flash lamp 
Gas-filled tungsten lamp 
Vacuum tungsten 

AVERAGE COLOR TEMPERATURE 

10000 to 27000°K 
6800 to 7000°K 
6500°K 
5400°K 
2000°K 
6500 to 7000°K 
6000°K 
3400°K 
3200°K 
3400°K 
3200°K 
3175°K 
3000°K 
2950°K 
2865°K 
2800°K 
1930°K 
6500°K 
4500°K 
3500°K 
3500°K 
4800°K 
6000°K 
3800°K 
10000°K 
3200°K 
3300°K 
3400°K 
5100°K 
2760 to 2960°K 
2400°K 

Source: Harder, A., ed. 1971. The Manual of Photography, p. 18. 
Sixth Edition, Great Britain: Focal Press Limited 

Leisher, w., and Amt, R., "Required Photographic Docum
entation" (Presented at the American Institute 
for Conservation, Eighth Annual Meeting, San 
Francisco, May 1980) p. 13. 

NOTE: A fictitious material which absorbs all light and upon 
heating changes from black, to red, to yellow, to white, 
and to blue is called a "black body" or a "Plankian rad
iator". It.is. the standard used to correlateheat.§lnd .color. 
Color temperature is measured in degrees.Kelvin. Zero Deg
rees Kelvin is equivalent to 273.15° centigrade. Color tem
perature only refers to a black body radiator and the term 
Correlated Color Temperature is suggested for application 
to other sources of light (Thomson 1978: 47-50). 
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Studio Lighting for Ultraviolet/Visible Fluorescence Photography 

The most effective wavelengths of ultraviolet radiation for pro

ducing visible fluorescence in paintings are the longwave ultraviolet 

wavelengths, 320 - 400 nanometers. Shorter wavelengths are not useful 

and longer wavelengths, above 400 nm., interfere with the appearance of 

fluorescence colors and values. It is therefore important that the 

source of excitation for visible fluorescence photography produce only 

longwave ultraviolet radiation. 

The Oliphant 40 watt BLB fluorescent tube is coated with a filter-

ing material that transmits at 365 nm., which is sufficient for the needs 

of UV/Visible fluorescence photography. It is important to exclude all 

other light from the studio for the most effective interpretations*. 

The Oliphant tubes are available in one meter lengths. Two tubes 

in one reflector retail for approximately $180.00 through OLIPHANT ULTRA

VIOLET, 27 Sirius Road, Lane Cove, Sydney. Two units are adequate for 

most paintings,though large works may need to be photographed in sec

tions. Replacement tubes are approximately $36.00. 

The manufacturers claim that there is no danger to the user of the 

fluorescent tubes. 

Studio Lighting for Infrared Reflectance Photography 

Heat is essential for infrared reflectance photography. Light 

sources that operate at temperatures below 250° Celsius (480° Farenheit) 

cannot be used. Tungsten-halogen lamps meet these requirements for stu

dio illumination. Electronic flash units are also high in infrared ra

diation. 

*The Oliphant 40 watt tubes do transmit wavelengths in the visible 
region, but only in small quantities. More perfect lamps would increase 
the necessary exposure times which could result in interference in the 
exposure through vibrations in the building, and wasted time. 



EXPOSURE MEASUREMENTS 

Both incident and reflected light measurements are useful in 

calculating correct camera exposures. Exposures are read from a light 

meter in value stops, which are equivalent to camera stops. 

1. Incident light measurements determine the exposure value for the 

total illumination reaching the subject. This is measured by taking 

a reflected light reading from an 18% grey card positioned to re

ceive the same illumination as the subject, or by covering the 

light sensitive window of the light meter with a diffuser and tak

ing a reading directly from the light source. The light meter is 

held in the same position as the subject receiving the illumination. 

The two techniques of taking incident light readings should yield 

the same exposure value. A diffuser is designed to absorb 82% of 

the incident light and a grey card is designed to reflect 18% of the 

incident light. 

2. Reflected light measurements determine the range of exposure values 

within the contrasting tones of the subject. The measurements are 

from the lightest and darkest areas of the subject. The subject con

trast is defined by the numbers of exposure value stops in the re

flected light readings. 

When the degree of subject contrast in a painting is very high, it 

may involve selecting an exposure setting that will favor either the 

light or the dark. Kushell (1980: 12-14) has a system for selecting the 

most suitable exposure value from a range of exposure values taken by 

reflected light measurements. His system is based on a simple rule of 

thumb: color slide film (reversal film) yields better results when defin

ition is sought in the highlights, and black and white (negative) film 

yields better results if definition is sought in the darks. Rather than 

simply taking the mean exposure value from a range of reflected light ex-
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posures, it is best to compensate for the film being used: underex

posing reversal films, and overexposing negative films. The extent 

of .over or underexposure is dependent on the film latitude. The film 

latitude of color slide film is lower than black and white negative 

film. (2/3 stop with color slides as opposed to 1-2 stops with negative 

films). 

When the degree of subject contrast in a painting is not very 

high, within 3 exposure value stops, the exposure latitude for both 

reversal and negative film can be maximised by choosing the mean from 

the range of exposure values. 

Exposure Techniques 

Normal Illumination Photography 

All reflected and incident light measurements should be taken with 

the lights in the exact position of illumination with all screens or 

filters in place. The.light meter is held as close to the surface of 

the subject as possible without creating shadows, and measurements are 

taken from the lightest and darkest areas of the subject. The best 

exposure value for the situation is determined, taking into consider

ation the film type, and any further adjustments to .the exposure va,lue 

for filters, bellows extensions, or reciprocity failure are subsequently 

made. 

Raking Light Illumination 

Exposure. values determined by reflected light measurement.s with normal 

illumination photography are taken from over the entire surface of 

the painting while the exposure values for the raking light illumin

ation technique are taken from the center of the painting, on the ver

tical axis. 

Specular Light Illumination 

The use of reflected and diffused light in specular illumination pho-
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tography makes it difficult to avoid casting shadows onto the subject, 

otherwise the method for determining the exposure is identical to: .. nor

rnal illumination photography. 

Transmitted Light Illumination 

The reflected light measurements for transmitted light are taken only 

in the areas where light is detected. The exposure is determined on 

the basis of these readings and an increase in exposure of 10 stops 

is suggested for very opaque subjects,(Kushell: 1980: 29), with either 

visible or infrared tra~smitted light photography. 

Ultraviolet/Visible Fluorescence Illumination 

Determined as normal illumination photography exposures are determined, 

with the lighting in correct position, taking the measurements from 

the lightest and darkest areas of the subject. 

Infrared Reflectance Photography_. _ 

Exposure meters do not measure infrared illumination, but the amoµnt 

of infrared is proportional to the intensity of the light source. The 

recommended procedure is to expose infrared film as with no.rmal illum

ination photography. Infrared sensitive films require .. ·comp.E?nsatioh 

as though they are reversaL.films . 'l'he.y have a low tolerance for over

exposure. 

Recording Exposures 

In order to maintain accuracy in the balanced series of treatment 

photographs, consistency of exposure should be maintained in the studio 

and in the darkroom. It is therefore necessary to record the details of 

the lighting situation, a~d the exposure determination, so the situation 

may be repeated for subsequent photographs of the same series. Equally .'. 

important is maintaining consistency in the technique of taking exposure 

measurements, whether reflected or incident measurements are used. The 

form on the following page is designed to .be. :used as a record .sheet for 
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information about the studio and darkroom exposures that will help 

to maintain consistency in.:the balanced series. 

For any valid conclusions to be made from the comparison of 

photographs, all film materials must be exposed under identical cir

cumstances. A grey scale or color separation guide can be included 

in the exposure, hopefully unobtrusively, to assist in printing con

tinuity, but it is meaningless unless it is also consistently exposed 

under the same conditions from one photograph to the next. 

Identifying Exposures 

Apart from the subject of the photograph, the exposure should 

include helpful information. Magnetic letters on a contrasting mount, 

a written label, or a code system should be placed in the exposure 

to avoid confusing situations. The amount of detail that is required 

depends on the filing and retrieval efficiency of the filing system, 

The following information should be somehow correlated to the nega

tive: 

1. The subject 
2. The date 
3. The stage of treatment 
4. Type of illumination 
5. Position of the lighting equipmemt 
6. The camera and lens employed 
7. Any noteworthy circumstances: screens, filters, exposure adjustments 
8. Type of film, ASA, . etc. 
9. Incident and reflected light measurements 

10. Exposure compensation factors 
11. Actual exposure value selected 
12. The camera stops used forl,.the exposure 
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FILM MATERIALS -(Filters) 

Compatibility With Studio Lighting Sources 

* The response of panchromatic film materials varies with the 

color temperature of the light source. Color films respond most ac

curately when they are exposed with the specific illumination for 

which they are manufactured. 

Daylight color films are balanced to give the most accurate 

response with light sources that approximate the average color tem

perature of daylight (e.g. electronic flash [see TABLE 1]}. They 

respond to lower color temperature illumination (e.g. tungsten-

halogen} by developing a red-orange cast due to the higher propor

tion of red and lower proportion of blue emitted from tungsten

halogen lamps. 

Tungsten color films are balanced to give the most accurate 

response with light sources manufactured for 3200°K illumination, 

though some are balanced specifically for 3400°K illwnination. These 

films are only compatible with lamps of the indicated color tempera

ture. A difference of 200°K will cause slight shifts in color (Petzold 

1977: 78), but the difference between daylight color temperature and 

tungsten will cause distortion. Tungsten film exposed with daylight 

develops a blue cast. 

It is recommended that color films only be used with the light

ing for which they are intended, but color conversion filters can be 

used to adapt otherwise incompatible films and light sources (see 

TABLE 2). 

* Panchromatic film materials are sensitive to the entire visible 
spectrum; as opposed to the orthochromatic materials, which .are . . not 
sensitive to red, or the infra~red materials, which have extended red 
sensitivity far beyond that of panchromatic materials. The extended red 
panchromatic materials cut out at 730-740 nanometers. The majority of 
panchromatic materials cut out at 660-670 nanometers. The human e ye 
has extremely low sensitivity beyond 670 nanometers (Harder 1977: 277). 
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Black and white film materials are not as sensitive to fluc-

tuations in color temperature as color films, and give accurate tonal 

rendering with either daylight or tungsten illumination. The emulsions 

are most sensitive to the green portion of the spectrum, and greens 

generally record darker than they actually appear. This is a character

istic which may have advantages with landscape photography, causing 

trees to appear darker against the lighter background of the sky, but 

for accuracy with documentation a contrast filter may be useful to ad

just the tonal rendering of green (see TABLE 3). 

The higher proportion of red in tungsten illumination can cause 

the tonal rendering of red subjects to appear lighter than they natur

ally are; and the higher proportion of blue and ultraviolet in daylight 

and electronic flash will diminish the value contrasts between blues and 

whites in the subject. 

Ultraviolet/visible fluorescence photography 

Panchromatic materials are suitable for visible fluorescence photo

graphy. The higher ASA films are generally preferred because they can re

duce the long exposures required for W/visible fluorescence photography. 

For color photography the daylight balanced films give the better color 

rendition (e.g. Ektachrome daylight, ASA 200, color slide film). Tungsten 

balanced color films require color correction ,.filters which in turn re

quire lengthening the exposure for the filter factor. 

Infrared Reflectance Photography 

Infrared reflectance photography requires infrared sensitive film 

emulsions. Infrared emulsions are sensitive to radiation from the visible 

and infrared regions, up to 900 nanometers. Extreme infrared emulsions cut 

off at 1200 nm., ;but they are difficult to handle. Heat from fingers can 

cause fogging and exposure. Color films, (e.g. Kodak Ektachrome infared 

2236), have emulsion layers that are sensitive t o green, red, and infra

red rather than the usual blue, green, and red wavelengths. 



TABLE 2: Color Conversion Filters for Color Fi.lm 

FILM 

Tungsten (3200°K) film with 

Tungsten (3400°K) film wit:h 

Daylight film with 

Daylight film with 

Tungsten ( 3200 °K) film with 

Tungsten (3400°K) film with 

ILLUMINATION FILTER EXPOSURE INCREASE 

Daylight illumination use 85B 2/3 st:op 

Daylight illumination use 85 2/3 stop 

Tungsten (3200°K) illuminat:ion use BOA 2 st:ops 

Tungsten (3400°K} illumination use BOB 2 st:ops 

Tungsten (3200°K) illumination use 81A 

Tungsten (3400°K) illumination use B2A 

Source: Kushel, D., "Photodocumentation for Conservation:" (Presented at 
the American Institute for Conservation Eighth Annual Meet
ing, San Francisco, May, 1980.) p. 18. 
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TABLE 3: Contrast Filters for Black and White Film 

FILTERS 

Kodak #8 medium yellow 

Kodak #15 deep yellow 

Kodak #25 medium red 

Kodak #11 yellow green 

Kodak #58 medium green 

Kodak #47 deep blue 

EXPOSURE INCREASE USE 

2/3 stop 

1 stop 

1J stop 

2 stops 

3 stops 

3-J stops 

To enhance the value contrasts between blues and 
whites oi.to darken a blu1p__j.ncription on a canvas 

To reveal detail beneath a yellowed varnish, (e.g. a 
signature) 

To reveal an inscription on a stretcher bar 

To darken the tonal rendering of reds with tungsten 
li ghting 

To darken red (e.g. stains) on a white background 

To darken yellow or brown stains on a white support 

Source: Kushel,, D. , "Photodocumentation for Conservation:" (Presented at the 
American Institute for Conservation, Eighth Annual Meeting, San 
Francisco,. May, 1980.) p.18 

Reynolds, c. "The Photoguide to Filters, 1976. New York/London: Focal 
Press. 

Note: Contrast filters absorb the wavelengths of light that are the exact complement to the filter and transmit the 
wavelengths that are identical to the filter. The effect · on black and white r enditions.· is :twofold: .- ( :J.) • t he 
colors complimentary to the filter are darkened and (2) the colors identical to the filter are lightened, 

-.J 
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TABLE 4:Various Useful Filters 

FILTER 

Kodak #8 or #6 

Kodak 2E and 

CC40R 

Kodak 87 or 87C 

Polarizing Filter 

Monochromatic Viewing 
Filter 

HOYA FL_-D 

HOYA FL-B 

EXPOSURE INCREASE 

2/3 stop 

USE 

Ultraviolet filters for black and white film UV/Visible flu'en:1es
cence photography. Also contrast filters (see TABLE 3). 

2/3 stop 

The 2E blocks ultraviolet with color (daylight) film used in UV/ 
Visible fluorescence photography. The CC40R neutralizes the green 
fluorescence of natural varnish. The 2E is placed uppermost. 

lf sto12.s 

1 stop 

1 stop 

For infra-red reflectance photography. The87 transmits from 
740 nanometers.and the B7C from aoo·nanometers. 

For reducing reflection on gloss surfaces 

Simulates the appearance of the subject in black and white. 

A color correction filter for using daylight film with fluores
aent lights (e.g. light boxes). 

A color correction filter for using tungsten film with fluores
cent liqhtinq. 

Source: Kushel, D., "Photodocumentation for Conservation:." (Presented at the American 
Institute for Conservation, Eighth Annual Meeting, San Francisco, May,1980. 
p. 18-19 

Leisher, W., Amt, R., "Required Photographic Documentation" (Presented at the 
American Institute for Conservation, Eighth Annual Meeting, San Francisco, 
May, 1980. p. 6. 
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CONDITION AND TREATMENT REPORT 1 

The 19th century Scottish portrait described in the following 

pages was brought to the Gallery in a poor condition, much worse than 

any painting in the Gallery collection. It provided an opportunity for 

a major lining treatment, and with Alan Lloyd's encouragement I 

accepted the painting for treatment. 

The painting and the treatments are documented in PLATES 1 - 7 

and in SLIDES 1 - s. 

The following is a copy of the note that was presented to me 

by the owner of the painting after I requested some history on the 

painting for my condition report. 

"For Mr. Mark Stryker 

HOPE ANN ROSS - My Great Grandmother 

Born 1819, Grantown, Inverness, Scotland. 
Daughter of James and Margaret Ross. 

The portrait was painted c. 1837. 

Married 1841 to James Hastings at Huntly, Scotland where they apparently 
lived until emigrating to Australia in 1883. Had 8 children, most 
of whom came to Australia eventually. 

The painting accompanied her during her various moves. In Australia 
she lived mainly with her daughter, Mrs. Margaret Chandler, first at 
Deniliquin, Victoria, where her husband died c. 1887, then at 
Narromine, N.s.w. and finally at 42 Darlinghurst, Sydney, where she 
died in 1908, just 5 months before I was born. 
Her daughter had the portrait until about 1925, when it fell onto the 
corner of a cabinet and was badly damaged. 
I don't know who attempted to mend it. 

Mrs. Chandler subsequently gave it to her neice Grace Harrod (my Mother) 
and it came to Drummoyne, N.s.w. and then on to Gladesville. When my 
Mother died in 1966 Hope Ann came to me and was taken back to the 
country at Girilambone, N.S.W. It has at last come back to Sydney 
when I came to live here about two years ago. 

Doreen Hope Skinner." 
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CONDITION REPORT 74 
REF: C • . R. 1/ 82 

DATE OF EXAMINATION: March 20, 1982 

CMNER: 
Doreen Hope Skinner 
23 Penrose Avenue 
Cherrybrook 2120 

CONSERVATOR: 

Ph. 846859 

OBJECT: An oil painting on canvas, unframed, of 19th century 
Scottish origin: Dimensions Length: 30 inches; or 76.2 centimeters 

Width: 24 inches; or 61.0 centimeters 
Depth: 3/4 inch (stretcher dimension) 

ARTIST: 
Anonymous 

unsigned and undated, though painted c. 1837 

TITLE: 
"Portrait of Hope Anne Ross" 

GENERAL INFORMATION: 

The history of thepaintingis outlined by the owner on the 

attached sheet.(see introduct-0ry page). 

Examination photography: PLATESl-5, and SLIDES 1-2 (see photo record) 

Samples: none 

Cleaning tests: see attached sj:iee.t 

DETAILS OF EXAMINATION: 

FRAME: 

1. The painting arrived unframed, though the abrasions along the edges 

of the painting indicate that it has been framed. 

AUXILIARY SUPPORT: 

1. The stretcher has four components of wood, 3 inches wide and 3/4 inch 

thick. The corners are butt joined with tongue and groove fitting. 

Only one of the original keys is still in position, the others are 

lost. The stretcher appears to be the original. There is no evidence 

of insect. damage. There are no inscriptions or informative labels on 

the stretcher. The stretcher is sturdy and corresponds perfectly to 

the dimensions of the portrait. It is reusable, though it requires 

cleaning of surface dirt and waxing. The outer lip of the stretcher 

has a lip and the wood is gently bevelled toward the inner edges. 

It has arrived in much better condition than the painting. 

SUPPORT: 

1. The canvas support was identified by microscopy as a linen fabric. 
' 
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DETAILS OF EXAMINATION (CONTINUED) REF: C. R . 1/82 

SUPPORT: (continued) 

2. The support was glue sized and is in a weak and brittle state. 

The support was badly torn in an accident in 1925. The triangular 

shape of damage is illustrated by the pretreatment photographs 

in PLATES 1-5. 

3. The support is tacked to the stretcher and the rusting tacks are 

staining the support. 

4. The planar distortions in the support are most obvious in raking 

light illumination. They are caused by several reasons: 

1. The stresses at the corners of the painting: PLATE 1, E. 

2. The patches on the reverse of the support: PLATE 3, A., 

3. Accumulated dirt and objects between the stretcher components 

and the support: PLATE 3, C. 

4. Forces and stresses other than stretching: PLATE 1, F. 

5.; The patches on the reverse are cotton cloth patches, applied with a 

gelatin adhesive. The patches are illustrated in PLATE 2. 

6. The bulge in the lower right edge of the painting is caused by a 

pencil stub. 

7. The support is in a seriously deteriorated . and damaged, stater and 

requires lining. 

GROUND: 

1. A thin, dark layer of ground has been applied to the painting support 

and has been weakened by the attack of mould in some areas, and through 

the differential expansion and contraction of the layered structure 

in others. The region of damage illustrated in PLATE 1, A shows evi

dence of mould attack, perhaps caused by the influx of glue from the 

patches. The advanced state of deterioration shown in PLATE 1, C is not 

a result of direct damage or attack by microorganisms, but appears to 

be in an area which has not been damaged. The condi.tion may be a re .... 

sult of direct sunlight or another sour ce of heat. 

2. The adhesion of the paint to the support is endangered by a weak and 
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DETAILS OF EXAMINATION (CONTINUED) REF: C. R • 1/82 

GROUND: (continued) 

PAINT: 

GLAZES: 

thin ground layer. The painting requires consolidation. 

1. The paint layer is an oil medium mixed with a limited range of 

pigments. The paint is thinly applied. The losses in the paint 

film correspond to the losses in the support and to the areas of 

weak adhesion due to the deterioration of the ground layer. The 

surface of the painting is riddled with losses, cupping and flak-

ing paint, and abrasions. The folded edge of the large triangular 

area of damage has caused plastic deformation in the paint layer. 

The outer edges of the painting have been sheltered by the under

lying stretcher components and show less crae:king and delamination 

than the more exposed central region between the stretcher components. 

The inner edge of the stretcher has affected the painting to its de

triment. The entire perimeter of the inner edge has affected losses 

in the paint layer. 

2. The i:lelamination of the paint layer has obviously been accelerated 

by neglect. The pa:1.nt layer is thin and therefore more susceptible 

to stresses in the underlying support and ground layers. It is in 

need of consolidation. The consolidation of the painting earlier, 

even by varnishing, could have prevented losses in some areas. The 

edges of the tears, for example, have been subjected to further dam

age due to a lack of consolidation. 

1. There are glazes used in the painting to give a green tint to the 

the subjects gown. The location of the glazes is noted in the ultra

violet/visible fluorescence photograph, PLATE 4~ and corresponds to 

the area of greatest cupping and delamina.tion located in PLATE 1, C. 

VARNISH: 

1. The painting has been varnished, probably just once, as there is no 

evidence in the examination to suggest a previous cleaning attempt. 

The varnish is very badly deteriorated and discolored. It is readily 

soluble in isopropanol, acetone and petroleum spirit 40/60, and in 

water and ammonia, 2%. 
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DETAILS OF EXAMINATION (CONTINUED) REF: C. R. 1/82 

SURFACE LAYERS: 

1. The surface of the painting is not covered with an unusually 

dark or thick layer of dirt to suggest that it has been kept 

over a fire or in adverse conditions. The dirt layer and the 

top of. the deteriorated varnish are easily removed with an 

aqueous solution of 2% ammonia and water. In some areas the var

nish layer has been totally obscured by overpainting. The rather 

hastily applied overpaint is visible with ultraviolet examination. 

The background of the painting is painted with raw umber, and 

the matching overpaint is difficult to distinguish without the 

aid of the ultraviolet/visible fluorescence photograph in PLATE 

4. The position of the overpaint is perhaps to create an oval 

shape around the subject which corresponds to,the damage on the 

background and helps to disguise it. 
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EXAMINATION FORM FOR SOLVENT SPOT TESTS: VARNISH REMOVAL SPOT TESTS, PRETREATMENT: 

SUBJECT: Scottish portrait described in Condition Report 1 DATE: March 20, 1982 



79 

TREATMENT REPORT REF: T. R. 1/82 

DATE OF EXAMINATION: March 20, 1982 

DATE OF TREATMENT: 
April to Jwly, 1982 

OWNER: 
Refer to Condition Report 1 for 

CONSERVATOR: 

the details of the object and owner. 

OBJECT: 

ARTIST: 

TITLE: 

GENERAL INFORMATION: 

Final photography and treatment photography: PLATES 6-7, and SLIDES 

3-5 (see photo record sheet) 

An inventory of the materials used in the treatments is listed at the 

end of the treatment report. They are listed according to their func

tion. 

DETAILS OF TREATMENT: 

Consolidation of the paint/ground layer: 

April 7. 1. Local consolidation of the delaminating paint in order to allow 

for treatments of the revers.e prior to total consolidation through 

wax/resin impregnation lining. 

2. A wax/resin adhesive of 7 parts bees wax to 1 part Ketone-N resin 

was melted onto the fragile paint layers. A total facing was not 

considered because it would interfere with the relaxation of the 

support and its mending. 

3. The wax/resin adhesive was guided into place with a heat spatula 

and where possible the flaking paint was realigned to the support. 

4. The edges of the tear were consolidated but the folded edges of 

the painting were not as the wax would interfere with the relax

ation of the edges after the romoval of the painting from its 

stretcher. 

Removal of the patches on the reverse: 

April 15. 1. The painting was placed face down onto a piece of Melinex poly-
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DETAILS OF TREATMENT (CONTINUED) REF: T. R. 1/82 

Removal of the patches on the reverse: (continued) 

ester film to isolate it from the felt and table beneath. The 

painting was still on its stretcher. Debris was cleaned, away. 

2. The patches were eased away with applications of moisture and 

assistance from a scalpel. Moisture was introduced by placing a 

damp blotter over the patches and covering them with a moisture 

barrier of thin Melinex film. 

3. The removal of the cotton cloth patches and the remnant adhesive 

allowed the support to relax. The distortions immediately dis

appeared, with the exception of the area indicated in PLATE 7, A. 

Cleaning the reverse: 

April 23. 1. The reverse of the canvas was lightly scraped where the depo~ 

sits of glue from the patches remained and where the canvas was 

rough arid irregular. Some flakes of paint were lost in the area 

indicated in PLATE 1, A, where .the adhesion of the paint layer 

was particularly weak from attack by microorganisms. The loss of 

paint, approximately one square centimeter, prompted an end to 

the cleaning of the reverse by scraping and a start to further 

consolidation measures. 

Mending the Tears: 

May 3. 1. A polyester fiber was used to reinforce the tears. The fibers 

were cut into 1 to 2 centimeter lengths, and the ends were fea

thered to give them greater surface area and increased adhesion. 

2. A polyvinyl. acetate emulsion (Selley' s Aquadhere) was used to ad

here the polyester fibers to the canvas support. The fibers were 

adhered to provide temporary support until the lining fabric was 

attached. 

Lining the Painting: 

May 13. 1. A wax/resin lining is selected for its ability to combine the 

lining adhesion and consolidation of the paint in one treatment. 

The facing adhesive and the lining adhesive are the same wax/resin 

formula, 7 parts bees wax to 1 part Ketone-N resin. 

2. A 6 ounce woven glass fiber fabric is selected for the lining 

fabric. The edges of the fabric, 90 X 100 cm., were taped. 

3. A vacuum envelope was constructed for the lining. The loom is con

siderably larger than the painting, 120 X 160 centimeters. The 



DETAILS OF TREATMENT (CONTINUED) 

Lining the painting: (continued) 

81 
REF: T. R. 1/ 82 

bottom of the envelope was made from a sheet of Melinex poly-

ester film, 75 microns thick, and the top was made from a thin 

film, 36 microns thick. 

4. The wax/resin adhesive was applied to the glass fiber fabric. 

5. The painting was removed from its stretcher and the edges of 

the painting were relaxed with light application of moisture 

and pressure from glass weights. The canvas was again very com

pliant to relaxation. 

6. The glass fiber fabric was placed with the waxed side up and 

the painting was placed onto the lining support with the face 

up. 

7. The vacuum pressure was introduced into the vacuum envelope. 

7 to 8 inches of mercury were introduced, and the heat was ap

plied with a hair dryer, working from one side of the painting 

toward the opposite side. The process created a uniform satur

ation of wax. The success of the treatment is evaluated in the 

section entitled "LINING: (An Evaluation of a Wax/resin Impreg

nation Lining,") • 

Cleaning the Stretcher: 

May 19. 1. The stretcher was wiped clean and polished with a'solution of 

microcrystalline wax, Cosmolloid BOH, and petroleum spirit. 

Restretching the painting: 

May 19. 1. The painting was stapled to the original stretcher. The original 

tacking edge of the painting was used, and a cotton ribbon was 

placed between the edges and the staples to facilitate their fut

ure-removal and soften the impact of the metal staple on the ori

ginal paint surface. The hand gun was employed, but the hardness 

of .the wood prevented the complete penetration of the staples, 

which were subsequently removed and replaced by staples from the 

air pressure gun. 

2. The excess glass fiber fabric was trimmed and folded around the 

back of the stretcher. The edges were first adhered to the wood 

of the stretcher with a heat spatula, the excess wax/resin acting 

as an adhesive. The painting was then backed with a single piece 

of "Foamcore", a board of polystyrene center between two pieces of 

high quality craft paper. The board was stapled into position over 

the lining fabric. 
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DETAILS OF TREATMENT (CONTINUED) REF: T. R. 1 /82 

Restretching the painting:(continued} 

Cleaning: 

3. The tensions from stretching caused some separation in the 

lining support and the original support. These were adhered 

with a heat spatula. The·separations only occurred at the fol

ded edges of the painting. 

May 24. 1. The painting cleaned easily with isopropanol or 40/60 acetone 

in petroleum spirit. 

2. Difficulty arose in the dark background of the pain.ting when the 

acetone cleaning solution caused blanching. Diacetone was added 

to the solvent to reduce the rate of evaporation but the mixture 

still clouded the cleaning visibility. To further complicate this 

the background had been overpainted with a resinous paint that 

was difficult to distinguish from the original paint •. The over

paint was applied in some areas because of abrasion. The diffi· . 

culties of cleaning. in those areas resulted in undercleaning and 

some of the overpaint still remains. 

3: The green glaze on the gown was soluble in acetone cleaning sol

vents and was also undercleaned to avoid pick up of the original 

glaze. 

4. The flesh tones cleaned easily and quickly. 

5. The edges of the painting had also been overpain.ted to cover some 

of the abrasions~ These areas were undercleaned because of the 

fragility of the damaged paint beneath. 

6. An aqueous solution of 2% ammonia and water was not used because 

of the b.lanching it inevitabley caused when cleaning this pri

marily dark painting. 

7. The effect of undercleaning emphasised the poor color match be

tween the overpaint and the original paint, which is further evi

dence that the painting had not been previously cleaned. The brown 

overpaint would h~~s ha.~e been mixed to match a discolored varnish 

layer. It is darker than the original paint, though this may also 

be due to the darkening of the medium used for the _overpaint. 

Filling losses: 

June 17. 1. "Polyfilla" was used to fill the losses in the paint, ground, and 

support layers. The Polyfilla was tinted with yellow ochre pigment. 

"Polyfilla" is an acrylic emulsion which contains calcium carbonate. 
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DETAILS OF TREATMENT (CONTINUED) REF: T. R. 1 / 82 

Isolation varnish: 

June 25. 1. A brush application of Paraloid B-72 resin in toluene. Good 

saturation, but irregularities in the gloss due to uneven cleaning. 

Inpainting: 

June 28. 1. "CRYLA COLOR", an acrylic emulsion based paint was used as the .in

painting medium. The paint was applied directly over the varnished 

fills. The transparency of the paint caused difficulties in the 

dark backgreund. A light dotting of Winsor Newton Alkyd were used 

over the top of the Cryla Colors to increase the opacity of the 

paint in the dark background. 

Final varnishing: 

July 16. 1. A brush application of Acryloid B-67 in petroleum spirit. The un

even gloss was so distracting that the entire painting was cleaned 

again with xylene. The inpainting was. '.soluble in xylene and was un

avoidably removed. The isolation varnish was also removed with tol

uene, and the application repeated. Inpainting was repeated. The 

final varnish was a Ketone-N resin in petroleum spirit. The higher 

gloss and even dispersion of the varnish over the surface of the 

painting was much more successful than the difficult B-67 varnish. 

Completion of treatment and final photography: 

July 30. 1. The painting was returned to. the owner with a list of materials, 

treatments, and recommendations for storage or display. 

INVENTORY OF MATERIAL USED IN THE TREATMENTS: 

1. Isolation varnish: Paraloid B-72 (poly[methyl methacrylate + ethyl 
acrylate] 48% - 52% respectively) Resin; rev~rsible in toluene. 

2. Filling medium: "Polyfilla", and acrylic emulsion with calcium car
bonate, reversible in xylene. 

3. Inpainting: "Cryla color", an acrylic emulsion based paint, rever
sible in Xylene. 

4. Final varnish: Ketone-N Resin (a poly-cyclohexanone resin), revers-• 
ible in petroleum spirit. 

5. Consolidant and lining adhesive: 7 parts beeswax to 1 part Ketone-N 
resin, reversible with heaLand petroleum spirit, xylene. 

~- Lining fabric: a 6 oz. glass fiber woven fabric. 
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PLATE 7 RAKING -1 Kodak 4X5/ EV. 5, EV. 6 Kodak F2 30 sec. July 

Tungst:en Tri-X 90mm 6, 7 1/2 sec. resin t:ype f. 32 1982 

(3200°K) 400 ·ASA f. 11 

SLIDE 1 NORMAL -2 ET.3200 35mm/ EV. 7, EV. 8 .5 March 

Tungst:en ASA 160 35mm 8, 9 1/8 sec. 1982 

(3200°K) slide f. 8 

SLIDE 2 RAKING -1 II ,, EV. 4 EV. 5 .5 
,, 

Tungsten 5, 6 1/4 sec. 

(3200°K) f. 4 

SLIDE 3 NORMAL -2 
,, ,, EV. 7 EV. 8 .. 5 July 

Tungsten 8, 9 1/8 sec. 1982 

(3200°K) f.8 

SLIDE 4 ,, ,, ,, ,, " II 

SLIDE 5 " II 35mm/ ,1 EV. 9 Octobez 
90mm 1/Bsec. ,fJ.1 1982 

RECORD OF STUDIO AND DARKROOM INFORMATION FOR CONSERVA~ION PHOTOGRAPHY: REFER: CONDITION AND TREATMENT REPORT 1 
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CONDITION AND TREATMENT REPORTS 2 

The 17th century "Massacre of the Innocents" arrived at the Art 

Gallery on a Thursday open house for the public. The board room on the 

administration level is set aside for the public to bring in their 

paintings and objects for advice from the curatorial and conservation 

staff. 

The owner of the painting was alarmed by a scratch in the surface 

of the painting, and sought conservation advice for her painting. Her 

interest was also geared toward an estimation of the painting's worth. 

The associated curators investigated the painting and concluded it 

could not be an original Jacob Jordaens, which did not surprise the 

owner who remembered her father regarding it as a copy. The curators 

were unable to give any estimate of its worth. Further enquiries by 

the owner with Christie's in London turned up an estimate of approxi

mately 2000.00 A. dollars. 

The explanation given by Christie's for the painting's value was 

that it was an unpleasant subject and difficult to market. Their asses

ment of the painting's origin were vague. They indicated that it was 

from the "School of Jordaens". Their assessment excluded the possibility 

of the painting being a copy of an original Jordaens, which was in agree

ment with the opinion of the Gallery curators, who could not find any 

record of the artist ever painting a "Massacre of the Innocents". 

The treatment and condition reports contain information that also 

supports the proposal that the painting is not a copy. The original design 

of the painting has been altered, as if the artist were unsure of the 

composition. If the painting were a copy there would have been no indeci

sion concerning the design. Also of interest was the signature on the 

painting. The name was written in a tinted var nish, and was of very rec

ent origin. The signature was a good copy of the artist's own, but not 

by his hand. 
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CONDITION REPORT 87 REF: C. R. 2/ 82 

DATE OF EXAMINATION: September 2, 1982 

OWNER: 

OBJECT: 

ARTIST: 

TITLE: 

Febia Claridge-Chang 
CONSERVATOR: 

2 The Barbette 
Castlereagh,N.S.W. Ph. 951941 

An oil painting on canvas: Dimensions: Length: 
of 18th or 17th century Width: 
origin. Unframed. Depth: 

58 inches/148 cm, 
45 inches/114 cm. 
3/4 inch (stretcher) 

Signed "J. Jor-f" and attributed to Jacob Jordaens, though 
assumed to be a copy of an original by the owner. The painting 
is not dated• 

"The Massacre of the Innocents" 

GENERAL INFORMATION: 

The owner knows nothing of the circumstance of its arrival into 
Australia, other than her father purchased it in Europe before 
W.W. II. It has a history of previous restoration in Eu+ope. 

Examination photography: PLATES 8-14, and SLIDES 6-8 (see photo record 
sheet). 
Samples: see sample record sheet 
Cleaning tests: see attached sheet of solvent spot tests 

DETAILS OF EXAMINATION: 

FRAME: 
There is no frame or history of the framing,~ 

Auxiliary Support: (wooden stretcher) 
1. Dimensions of the outer perimeter of the stretcher are: 

Length: 58 inches/14Bcm. 
Width: 45 inches/114cm. 

2. The stretcher is made of 6 components of wood. The wood is 4 inches 

wide and 3/4 inch deep. The stretcher is connected with tongue and 

groove design, butt joined. All of the keys are missing except for 

two. The stretcher is not the original, but is larger than the ac

tual painting by approximatly 2 cm. on all sides. The stretcher was 

replaced to accommodate the lining fabric and utilise its excess for 

the tacking edge. 

3. The stretcher is in sound condition and shows no signs of insect 

damage. It requires cleaning away of surface dirt. 



IETAILS OF EXAMINATION (CONTINUED) 88 
REF: C. R. 2/82 

Auxiliary support: (lining support) 

Support: 

Ground: 

l. A single piece of linen canvas has been adhered to the original 

canvas with a glue/paste adhesive. The lining canvas i.s larger 

than the original painting by approximatly 6 cm. in all dimen

sions. The lining is tacked along the sides of the stretcher and 

fastened neatly ·to the reverse of the stretcher by a gelatin ad

hesive and brown paper tape, also a gelatin adhesive. 

1. A linen support of two canvas pieces joined together along one 

vertical seam. The two pieces of orignal canvas together make one 

with the following dimensions: 

Length: 56 inches/142 cm. 
Width: 411 inches/105 cm. 

The larger of the two pieces is: 

Length: 411 inches/105 cm. 
Width: 34 inches/86 cm. 

The smaller of the two pieces is: 

Length: 4ll inch~s/105 cm. 
Width: 22 inches/56 cm. 

2. The entire back of the painting is adhered to the linin9 fabric. 

3. There . are no apparent damages or losses to · the original support. 

4. The support is stiff and inflexible as a result of the lining . 

5. The support is flat except for a small bulge in the lower right 

corner caused by debris collection in the region between the 

stretcher and the inside of th~ lining canvas, (see PLATE 11, B). 

1. The examination of samples by microscopy revealed that the ground 

layer consists of two applications . One a ligh't brown layer that 

conforms closely to the form of the support, and the second a 

dark and -pigmented layer of approximatly equal thickness. 

2. The surface of the paint is not easily ex~mined because of the 

thick and discolored varnish layer. The appearance oi flaking and 

deiaminating paint along the seam may be a result of interference 

from the texture of .the varnish. It is likely thatalong the vertical 

seam the ground is poorly adhered to the support, causing the l ift

ing of paint. 
.. 

J. The painting will require consolidation of the paint/ground layer . 



.DETAILS OF EXAMINATION (CONTINUED) 89 REF: C. R. 2 / 8 2 

Paint: 

Glazes: 

1. The paint layer is an oil medium which is badly obscured by the 

thick and deteriorating varnish layer. 

2. The pretreatment photographs using infrared and ultraviolet/visible 

fluorescence illumination techniques do not reveal the location of 

overpaint and underlying losses in the paint layer (see PLATES 13 

and 14). 

3. The photographs taken during treatment, (PLATES 15-19; SLIDES 11-14), 

are records of the actual losses and their locations. The losses 

- are caused by two major reasons .: 

(1) The surface of the paint has been eroded with harsh cleaning 

solvents, expecially in the more thoroughly cleaned whites and 

lighter tones of the figures. The effect of the cleaning is 

exemplified in SLIDE 20 . 

(2) The earlier treatments involved a hand lining, with the heat and 

pressure applied from the reverse of the painting. The paint/

ground layer suffered losses and fracturing as a result of the 

treatment. The worst.area of loss is in 'the region of the fleeing 

mother's knee and her infant's foot (see PLATES 15-18), 

1. It was expected that a glaze would cover the red drapery of the 

soldier's cloak, but a cross section of the paint sample did not 

reveal any glazing or pigment in the varnish layer. If there were 

glazes they were removed during previous cleanings, which would not 

be unlikely considering the damage that was done to the solid paint 

layers of oil, not resinous medium. 

Varnish: 

1. The varnish is very thick and has developed a craquelature of its 

own which interferes with the accurate examination of the paint 

surface. The discoloration is partly due to smoke from a family 

fireplace. 

2 .• Examination with ultraviolet light revealed a typical greenish 

fluorescence of a natural varnish. 

3. PLATE 13 is an ultraviolet/visible fluorescence photograph of the 

painting before treatment. The fluorescence of the varnish layer 

obscures the design of the painting, but highlights the irregulari

ties of the varnish, 
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DETAILS OF EXAMINATION (CONTINUED) REF: C. R. 2/82 

varnish: (continued) 

4. The varnish is readily soluble in 2% solution of ammonia and 

water and also in isopropanol. Refer to solvent spot test record 

sheet for response to other solvents. 

Surface Layers: 

1. The varnish is covered with a layer of smoke from its exposure 

above a fireplace. 

Materials used in the previous treatments: 

1. The filling material used for the majority of the losses in 

the painting and in a building up of the edges to conform 

with the original painting is a white fill bound with glue. 

The fill is soluble in warm water. 

2. The overpaint in the region of the loss on the soldier'iS shoulder 

is a tinted fill which proved to be insoluble in all the solvent 

tests. 

3. The fill in the region of heavy loss through lining, in the fleeing 

mother's knee and her infant's foot, was a resinous and pigmented 

glaze that was applied to both fill and color the losses, 

4. The majority of overpaint was oil and soluble without a·ffecting 

the underlying paint. 

5. The lining was attached with a glue/paste adhesive of undetermined 

composition. 

6. The lining itself is a linen canvas. 

7. The varnish is a thick natural resin varnish, probably dammar. 
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EXAMINATION FORM FOR SOLVENT SPOT TESTS: Varnish removal spot tests. 

SUBJECT: "The Massacre of the Innocents" described in Condition Report 2 DATE: September 3, 1982 
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TREATMENT REPORT REF: T. R. 2/82 

DATE OF EXAMINATION:september 2, 1982 

DATE OF TREATMENT: September - January 1982 

OWNER: CONSERVATOR: 
For the details of the owner 

and object, refer to Condition Report 2/82 

OBJECT: 

ARTIST: 

TITLE: 

GENERAL INFORMATION: 

Treatment and post-treatment photography is contained in PLATES 

15-23, and SLIDES 9-.20, (see photo record sheet for details). 

An inventory of the materials used in the treatments is listed at 

the end of the treatment report according to their function. 

DETAILS OF TREATMENT: 

Cleaning the support: 

September 14: 

1. The reverse of the support was vacuumed and the debris from be

tween the lining support and the stretcher was removed without 

taking the painting from its stretcher. The bulge in the lower 

right corner of the canvas was an accumulation of gravel and 

dust. 

Varnish removal: 

September 16. 

1. The surface layer of dirt and smoke, and the badly deteriorated 

surface layers of varnish were quick to respond to a 2% solution 

of ammonia and water. The top of the varnish was therefore removed 

with the aqueous solvent. The solvent produced blanching, a light 

green color, and it was found that the condition subsided if al

lowed to stand for a few days. A subsequent application of isopro

panol completely eliminated the blanching and returned visibility 



DETAILS OF TREATMENT (CONTINUED) 
93 

REF: T. R. 2/82 

Varnish removal:(continued) 

to the remaining uncleaned varnish. 

2. The remainder of the cleaning was done with isopropanol. The 

solvent was used until it would clean no further or had cleaned 

all the varnish from the paint layer. 

3. The light passages cleaned easily but the residual varnish from 

previous cleaning attempts in the dark regions remained insoluble 

and blanched easily. 

4. The tougher areas were cleaned with a 40/60 acetone in petroleum 

spirit solution. The solution was quick to cause blanching and a 

small amount of diacetone was added to reduce the rate of evapora

tion and quelch blanching. 

Cleaning the residual varnish, overpaint, glazes, oil films, and accretions: 

October 7. 

1. PLATE 15 is an ultraviolet/visible fluorescence photograph of 

painting after varnish removal. The photograph indicates the 

location of remnant deposits from previous restorations and var

nishings. The photograph was very useful in further cleaning. 

2. The following solvents W(o>re useful in cleaning away the remnant 

accretions: 

1. Ethanol: more, effective with oleoresinous films than the sol

utions of acetone and petroleum spirit. 

2. Ammonia and denatured alcohol: applied in whatever strengths 

were necessary for the breakup of oil films. 

3. Diacetone: was used to reduce blanching caused by ethanol and 

ammonia/alcohol solvents. It had a tendency to encour

age old varnish and overpaint from out of the c r acks 

due to its extended period of solvent action caused by 

slow evaporation. 

4. Dimethylformamide: like strong ammonia solutions, this alkalai 

reagent was used when all else had failed. It was useful 

in the removal of old oil films and oleoresinous over

paint:. 

3. Some of the tinted fill remained insoluble. The areas of loss on the 

soldier's s_houlder was filled and overpainted in one quick smear by 

a tinte d paste which resisted all solvent cleaning. The area was 

cleaned manually with a scalpel. 

5. The overpaint on the edges was not th~roughly cleaned due to the 
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DETAILS OF TREATMENT (CONTINUED} REF: T. R. 2/82 

Cleaning the residual varnish, overpaint, glazes, oil films, and accretions: 

(continued) 

Samples: 

extended use of solvents required in an inconsequential area. 

5. The signature of the assumed artist, Jacob Jordaens, was left 

in tact behind as little of the original varnish as could be 

safely left. The name was applied in a brown resinous paint that 

has a solubility similar to the varnish. Although there is no 

question that the painting is signed by someone other than the 

artist, the signature is part of the history of the painting and 

was, for that reason, left. 

1. Samples were collected from losses that occurred in the paint/ground 

layer during varnish removal. SLIDE 19 is a photomacrograph of one 

of the embedded samples. The samples were embedded in a two part 

resin and catalyst hardener product, "CASTOLITE", produced by Bueh

ler. Samples were subsequently ground and polished for examination 

by microscopy. 

Consolidation of the paint/ground layer 

September 16. 

1. The consolidation .was a continuous treatment carried out during 

the varnish removal. The paint/ground layer required consolidation 

in the soldier.'s back and cloak, along the seam of the canvas sec

tions, and in the region of the fleeing mother's knee and her infant's 

foot. 

2. The adhesive used for consolidation was a 10% solution of gelatin, 

applied to the areas of poor adhesion with a small brush. The loose 

flakes were manouvered into their correct postures with a heat spa

tula, at 45 - 50° Celsius. A melinex polyester film was used between 

the paint surface and the heat spatula. The excess gelatin adhesive 

appears in the ultraviol.et/visible fluorescence photograph (PLATE 15). 

The excess was removed by applying a 3% solution of carboxy methyl 

cellulose over the adhesive, allowing it to soften the gelatin ( 10 -

15 minutes), and wiping them both away with cotton swabs. 

3. The inner edges of the losses were consolidated prior to filling by 
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DETAILS OF TREATMENT (CONTINUED) REF: T. R, 2/82 

Consolidation of the paint/ground layer: (continued) 

applying a 10% solution of gelatin to the exposed edges of the 

paint/ground layer in the cavLties of the losses. The treatment 

was prompted by the obvious chance of poor adhesion in the areas 

where losses had already occurred as well as the possible loss 

of adhesion due to the solubility of the ground and size, and the 

lining adhesive, to the cleaning solvents. Dimethylformamide is 

known to quickly break down fatty and prote-inac.eous substances. 

Filling the losses: 

October 21. 

1. The losses were filled with "PoJyfilla". The fills were not tinted 

and the surface was built up to the correct level and then carved, 

imprinted, or moulded to the surrounding textures. The treatment 

photographs of the painting in its actual state illustrate the 

location of the fills, (see PLATES 16 & 20; SLIDESil-14). 

Isolation varnish: 

Nov. 4. 1. The painting was varnished with a single application of Paraloid 

B-72 resin in toluene. 

Inpainting: 

November B. 

1. The pigments were mixed with Acryloid B-67 resin in petroleum 

spirit. The type of inpainting .varied~ The areas of the painting 

that were visually disrupted by the losses were inpainted to be 

identical with the surrounding regions. The areas of lesser dis

ruption, (e .• g. the edges), were less attended to. The actual in

painting of the previous restoration had extended the original 

lines of the compostion onto the lining support. The attitude of 

this treatment was to obscure the edges in darkness rather than 

impose on the original design. The finished painting and details 

of the inpainting are illustrated in PLATES 21 & 22; and SLIDES 

16-18. 

Final varnish: 

December 20. 

1. The final varnish was applied by air gun. The varnish mix'ture, a 

Ketone-N resin in petroleum spirit, was adjusted to imitate the 
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DETAILS OF TREATMENT (CONTINUED) REF: T. R. 2j82 

Final varnish: (continued) 

gloss of a dammar resin. 

2. Final photography of the completed painting. 

Replacing the missing keys: 

December 20. 

1. The original remaining keys were removed and all the keys, twelve 

in number, were replaced with perspex keys. The keys were attached 

with a polyester twine which was tied through a hole in the keys 

to a staple in the stretcher. The direction of the force of the 

tied twine holds the key in position, (see PLATE 23). 

Reinforcement of the tacking edge: 

December 22: 

Backing: 

1. The lining support was tacked to the edges of the stretcher and 

taped on the reverse of the stretcher. The edges were reinforced 

with staples applied through a cotton ribbon. The staples were 

placed between the tacks. 

December 22: 

1. A single piece of "Foamcore" board was stapled over the reverse 

of the painting for protection during travel from the Gallery 

to the owner's residence. 

INVENTORY OF MATERIALS USED: 

1. Isolation varnish: Paraloid B-72 resin, a poly (methyl methacrylate 
and ethyl acrylate [48% + 52% respectively]), reversible in xylene 
and toluene. 

2. Final varnish: Ketone-N resin (a polycyclohexanone resin) reversible 
in petroleum spirit. 

3. Filling: "Polyfilla", an acrylic emulsion with calcium carbonate, 
reversible in xylene. 

4. Inpainting: Pigments in Acryloid B-67 resin (a polyisobutyl metha
crylate polymer, reversible in xylene. 

5. Consolidant for the paint/ground layer: a 10% solution of gelatin 
adhesive, reversible .'with water. 

6. The backing: "Foamcore", a polystyrene core sandwiched between craft 
paper-;· 
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PLATE 8 NORMAL- 2 Kodak 4X5/ EV. 8 EV. 9 Kodak F2 12 sec. Sept. 
Tungsten Plus X 90mm 9, 10 1/5 sec. resin type f . 16 1982 
(3200°K) 100 f. 11 

PLATE 9 ,, ,, 
" 

,, ,, ,, ,, 
" 

PLATE 10 ,, ,, 
" EV. 9 EV. 10 " 

,, ,, 
10, 11 1/10 sec 

f. 11 
,, ,, ,, 

PLATE 11 RAKING -1 " " EV. 6, EV. 7 
Tutigsten 7, 8 1/2 sec. 
(3200°K) f.B 

PLATE 12 NORMAL -2 ET(3200° 35mm/ EV. 8 EV. 8 printed fro n " 
Tungsten K) slide 90mm 1/8 sec. ·the slide 
(3200°K) ASA 160 f .B 

PLATE 13 UV/visible Kodak 4X5/ EV.' -1 Kodak #8 +2/3 2min. Kodak resin 30 sec . ,, 
4 40 watt Tri-X 90mm reciprocity +2 f. 11 type - F2 f. 16 
BLB tubes 4nt) ll.•a 

RECORD OF STUDIO AND DARKROOM INFORMATION FOR CONSERVATION PHOTOGRAPHY: REFER CONDITION AND TREATMENT REPORTS 2 

"° --i 



C/l 
tz:i . ~ 
:::, u E-< 

~ E-< ,ct; 
tz:i ~ 0 

,ct; > ~ ~ ' ti) 
~ 

ti) 0 
< 3 :::, 

::> ~ er:; (/) 
0 (/) w 0 

5 ~ (/) 0 ..;i ::> ~ ii. 

~ tz:i (/) X 
H z al 0 ti. "1 

~ c,:i c,:i w ~ 
'14 H .. X c., ::c 

E-< :z.: ~ 
....._ 

E-< C/l w z 

~ u H ~ u er:; H 
w :e: w w ~ E-< er:; 

a 8 3 ! ~ E-< z '1l 
..:i z H 

~ 
:i: 

::> 1-l H ::> H H er:; E-< 
(/) H er. u (/) ~ er. ~ 0 

PLATE 14 IR/reflec. Kodak 4X5/ EV. 9, Kodak #87 EV. 9 Kodak resin 45 sec. Sept. 
2 tungsten 4143 90mm 10 1/5 type F2 f. 32 1982 
(3200°K) ASA 64 f.11 

PLATE 15 W/visible Kodak 4XS EV. -1 Kodak #8 2min. ,, 
30 sec. Oct. 

4 40 watt Tri-X 90mm f. 5.6 f. 16 1982 
BLB tubes 400 ASA 

PLATE 16 NORl!fAL -2 Kodak ,, EV. 9, EV. 10 ,, 15 sec. ,, 
Tungsten Plus X 10, 11 1/10 sec. f. 16 
(3200°K) 100 ASA f. 11 

PLATE 17 Tungsten E'I'(3200° 35mm/ automa- override to 2 sec. printed fro h 12X mag 
photomacro- 3400°K ring K) slide tic underexpose by slide 
graph. light ASA 160 1 stop 

-
PLATE 18 Tungsten ,, ,, 

" ,, 4 sec . ,, 12X mag 
photomacro- 3400°K swan 
graph· neck guides ... 

PLATE 19 ,, Kodak 4X5/ ,, 
15 seconds Kodak F2 10 sec. 40X mag 

photomacro- Tri-X resin type f. 16 
graph 400 ASA paper 
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PLATE 20 NORMAL -2 Tri-X 4X5/ EV. 6, EV. 7 Kodak F2 15 sec. Oct. 
Tungsten ASA 400 90mm 7, 8 1/10 resin type f. 16 1982 
(3200°K) f. 8 

PLATE 21 ,, 
" 

,, ,, 
" 

,, ,, 
Dec. 
1982 

PLATE 22 " 
,, ,, EV. 8, EV. 8 ,, 

30 sec. II 

9, 10 1/5 f. 32 
f. 5 .6 

PLATE 23 " 
,, 

" " " 
,, ,, 

" 

PLATE 24 daylight 35mm Il- 35mm/ 1/125 sec. ,, 
2 sec. Nov. 

& 25 ford b/w 35mm f. 5.6 f. 16 1982 
ASA 50 
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SLIDE 6 NORMAL -.2 E'l'-3200' 3Smm./ EV. 1C 1/15 sec. Sept. 
'l'ungsten K- slidE 90mm f.B 1982 
(3200°K) JI.SA 160 

SLIDE 7 " 
,, 

" EV. 8 1/8 sec. ,, 

f. 8 . 

SLIDE 8 " II " l/8 sec. " EV. 8 
f. 5.6 

SLIDE 9 Tungsten n 3Smm./ auto- underexposed 2 sec. Oct. 
photomacro- 3400°K- swan matic 1 stop. 1982 
graph neck guides 40X mag 

SLIDE 10 II ,, 
" " " 15 sec. Oot:. 

photomacro- 1982 
graph 25X mag 

SLIDE 11 Normal -2 ,, 
35mm./ EV. 10 1/15 sec. Sept. 

Tungsten 90mm f.8 1982 
(3200°KJ 
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SLIDE 12 NORMAL -2 ET.:..3200 35mm./ EV. 9 1/8 sec. Oct, 
Tungsten K-slide 90mm f.8 1982 
(3200°K) ASA 160 

SLIDE 13 ,, ,, ,, ,, 
" 

,, ,, 

SLIDE 14 Tungsten ,, 35mm./ auto- underexposed 1 sec. Oct. 
photomacro- 3400°K- matic 1 stop 1982 
graph swan neck 

25X mag 

SLIDE 15 ,, ,, ,, ,, ,, 1/2 sec. Oct. 
photoma.cro- 1982 
graph l2X ma, 

SLIDE 16 NORMAL -2 ,, 35mm./ EV. 1 ( 1/15 sec Jan. 
Tungsten 90mm f.8 1983 
(3200°K) 

SLIDE 17 ,, ,, ,, 
E'f(. 8 1/8 sec. Jan. 

f . 8 1982 
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SLIDE 18 Normal- 2 E'l'-3200 ' 35mm./ EV, 9 1/8 sec. Jan. 
Tungsten K-slide 90mm f.8 1982 
3200°K ASA 160 

SLIDE 19 Tungsten ,, ( 

35mm./ auto- underexposed 3 sec. Dec. 
photomacro 3400°K swan matic 1 stop 1982 
graphy neck guides SOX mai 

SLIDE 20 
,, ,, , , , 2 sec. Oct. 

photoma,cro· 1982 
graph lOX ma~ 
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CONDITION REPORT 3 

DATE OF EXAMINATION: A .
1 

l 
1982 pri 3, 

CMNER: Art Gallery of New South Wales 
CONSERVATOR: 

OBJECT: An oil painting on primed canvas: 

Dimensions: Height: 53.20 centimeters/ 21 inches 
WJdth: 45.80 centimeters/ 18 inches 

ARTIST: 
Margaret Preston 

Signed "M • P. 33" in graphite 

TITLE: 

"Banksia Cobbs" 

GENERAL INFORMATION: 

REF: C, R . 3 / 82 

New acquisition to the gallery, acquired in April, 1982. 

DETAILS OF EXAMINATION: 

FRAME: 

1. The painting was framed behind glass and nailed and taped into position. 

There was only 4 millimeters between the glass and the face of the paint

ing and poor circulation of air in the framing system. 

AUXILIARY SUPPORT: 

1. A wedged wooden stretcher with four members, mitre joined with tongue 

and groove fittings. One of the four original keys is missing from the 

top left corner. 

SUPPORT: 

1. A prepared canvas of cotton and ... linen fibers . has been stretched around 

the auxili.ary support, and tacked through the edges. The canvas is 

slack on the stretcher and buckling in the corners. 

2. The canvas appears brittle, discolored and dusty. 

3. There are no losses in the support. It is in sound condition. 
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DETAILS OF EXAMINATION (CONTINUED) REF: C. R • 3 I 8 2 

GROUND: 

PAINT: 

VARNISH: 

1. The canvas is a prepared canvas with an unidentified ground. 

It may be a typical stand linseed oil and flake white primer. 

1. The paint layer is thin and washlike. A great proportion of the 

primed canvas is showing. Some of the thin paint layers are devel

oping craquelature, (drying cracks). Some impasto layers (2mm high) 

are present in the flowers of the composition. 

2. There are no losses in the paint layer, but the entire surface of 

the paint has been blanched due to moisture from condensation 

between the glass and the painting's face. 

1. The painting has never been varnished. 

Summary: The painting is in a sound condition with the exception of the blanch

ing in the paint filmr which is an aesthetic disruption of the design 

and composition. The level of contrast in the design is diminished 

because of the chalky surface character of the black and dark green 

passages of the painting. 
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TREATMENT REPORT 3 REF: T. R. 3/ 82 

DATE OF EXAMINATION: April 13. 1982 

DATE OF TREATMENT: April 13-23, 1982 

OWNER: CONSERVATOR: 
Art Gallery of New South wales 

OBJECT: 

An oil painting on primed canvas 
dimensions: 18 X 21 inches/45.8 x 53.2 cm. 

ARTIST: 
Margaret Preston 

Signed "M. P. 33" in graphite 

TITLE: 
"Banksia Cobbs" 

GENERAL INFORMATION: 

DETAILS OF TREATMENT: 

TREATMENT FOR BLANCHING: 

April 16, 1982 

1. The blanching in the paint film was relieved by application 

of a basic matt varnish solution:(Ketone-N resin [a polycyclo

hexanone resin], microcrystalline wax [Cosmolloid BOH], in 

white spirit). The varnish was tested on the white and dark 

areas of the composition. There was noticeable discoloring 

of the whites, it was therefore not applied to any regions 

of the composition with white or light coloring. The gloss and 

tone of the black and dark green in the composi.tf:.ion were un

affected by the varnish. It was easily reversible after a 24 

hour test period in petroleum spirit. The dark areas were 

given a thin application of the dilute varnish. Varnish solu

tion: 18 ml. of a 50% solution of Ketone-Nin white spirit. 
7 gm. Cosmolloid BOH microcrystalline wax. 

150 ml. white spirit. 



DETAILS OF TREATMENT (CONTINUED) REF: T. R. 3/ 82 

FRAMING: 

April 18, 1982 

1. The unvarnished and unprotected surface of the painting needed 

mounting behind Perspex. (a polymethyl methacrylate acrylic sheet). 

A slip of wood was prepared to increase the distance between the 

painting's face and the Perspex. It was painted black to be less 

visible in the framing system. An acrylic copolymer paint was used. 

The inner edges of the frame were felted to protect the region of 

contact with the painting. The reverse of the frame was built up 

to accommodate the installation of the painting with brackets, 

rather than the nails which previously held it into position. 
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TREATMENT REPORT 4 REF: T. R. 4 /82 

DATE OF 

DATE OF 

OWNER: 

OBJECT: 

ARTIST: 

TITLE: 

EXAMINATION: April 2, 1982 

TREATMENT: 
April 5, 1982 

Art Gallery of New South Wales 
CONSERVATOR: 

An oil painting on prepared canvas mounted on pulp board 
Dimensions: 17 1/4 X 13 3/8 inches/ 44 X 35 cm. 

Elioth Gruner 

"Milking,,-Time" 

GENERAL INFORMATION: 
The painting was acquired in December of 1979, and examined at 

that time. 

DETAILS OF TREATMENT: 

CONSOLIDATION: 
April 5, 1982 

FRAMING: 

1. The lower left corner was lifting away from its pulpboard 

backing. The separation occurred between the canvas and the 

pulpboard, and involved a triangle of canvas, two centimeters 

6n all sides. A solution .of 3% carboxy methyl cellulose was 

inserted to readhere the separation. 

1. The rabbet of the frame was felted and the existing nails that 

held the painting into position were replaced with four brackets. 
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CONDITION REPORT ~ REF: C. R. 5 / 8 2 

DATE OF EXAMINATION: 

OONER: CONSERVATOR: 

OBJECT: 
An oil painting on canvas, unframed 
of 18th century English origin. Dimensions: Width: 29. inches/ 73.5 cm. 

Length: 35 inches I 89 cm. 
ARTIST: 

Anonymous: unsigned and undated 

TITLE: 
Untitled 

GENERAL INFORMATION: 

Little is known about the history of the painting, other than it is 
of English origin. 

The painting received pretreatment photography, including ultraviolet/ 

visible fluorescence and X-ray . (see PLATES 28-31, and SLIDES 21-23). 

DETAILS OF EXAMINATION: 

FRAME: The painting arrived unframed. 

AUXILIARY SUPPORT: 

SUPPORT: 

1. The stretcher is composed of five members. The majority of the pieces 

are 3 inches wide and 3/4 inch thick. The center piece is 1 3/4 inches 

wide and 3/4 inch thick. The corners are butt joined with tongue and 

groove fitting. All but two of the original keys are in position. 

The stretcher contains no evidence of damage or deterioration, and 

has no informative labels or inscriptions. 

1. The support is a linen canvas, that has suffered from folding or 

rolling, possibly for transport from England. The X-ray reveals the 

location and extent of loss in the original support (PLATE 28). It 

has been lined with a glue/paste lining onto another piece of linen 

canvas. 

2. The original support is smaller than the dimensions.:' of the existi ng 
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DETAILS OF EXAMINATION (CONTINUED) REF: C. R. 5/82 

SUPPORT (continued): 

GROUND: 

PAINT: 

support. The edges of the original support can be seen in the 

X-ray, and are approximately one centimet~r smaller in all 

dimensions with the exception of the top, which is two centimet

ers less than the stretcher. 

3. The painting is flat, and very stiff. The lining process has left 

the surface of the painting irregular, which is illustrated by 

raking light in SLIDE 2. The distortions are probably due to the 

shrinkage of the canvas, causing the original paint to become 

crowded and out of plane. 

1~ The response of the painting to the X-ray could imply that the 

ground is white lead, which has a high absorption of X-ray and 

would therefore produce the image illustrated in PLATE 28. The 

plate clearly reveals the nature of the support, but through the 

variations in density of the ground in the original canvas weave. 

2. The original paint appears to be well adhered to the support, either 

through the ground or the glue/paste adhesive used for lining. 

1. The portrait is painted in an oil medium. The paint has a uniform 

craqu.a:fa:tr;u:,;:e throughout the flesh tones which has been extensively 

overpainted to disguise it, 

2. The paint is flat, and evenly applied. There are no impasto areas, 

but the fold£; of the cloth have a somewhat painterly touch. Remnant 

varnish is visible in the recesses of the brush work. 

3. The extent of overpaint can be easily assessed by examining the ultra

violet/visible fluorescence photograph (PLATE 30). 

VARNISH 

1. The painting has been partially cleaned in previous conservation treat

ments. The variations in fluorescence from UV examination reveal that 

only the subject was cleaned, and the background was left with the 

majority of old varnish in tact. rhe overpaint was applied directly 

to the revarnished face and figure of the subject, which explains its 



.111 

DETAILS OF EXAMINATION (CONTINUED} REF: C. R. 5 / 8 2 

V/!RNISH (continued): 

clarity in the ultraviolet/visible reflectance photograph. 

SURFACE LAYERS: 

1. The varnish is covered with an extensive and unnecessary layer of 

indiscriminantly applied overpaint. The overpaint appears to be an 

oil medium. 

2. The surface is not covered with any unusual surface deposits (f:J.g. 

smoke, dust, grease, etc.). 
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TREATMENT REPORT 5 REF: T. R. 5/82 

DATE OF EXAMINATION: 
August, 1982 

DATE OF TREATMENT: August, 1982 

OWNER: CONSERVATOR: 
See Condition Report 5/82 

OBJECT: 
18th Century oil painting on canvas 

ARTIST: 
Anonymous 

TITLE: Untitled 

GENERAL INFORMATION: 

DETAILS OF TREATMENT: 

Cleaning: 

1. The painting was not removed from its stretcher. It was cleaned as 
it arrived. 

2. The reverse was dusted and lightly vacuumed. 

3. The face of the painting was presumed to be extensively overpainted 

in the background • .Only a partial cleaning of the-subject was to 

be attempted. 

4. The surface varnish was removed from the subject with a solution of 

2% ammonia .. and water. The underlying varnish layers were removed with 

Isopropanol, 5% ammonia and ethanol (denatured alcohol), and diace

tone. 

5. Overpaint and stubborn varnish deposits came free with dimethylforma

mide or 5% ammonia and denatured alcohol solution. 

6. The painting was not filled with a filling material. The overpaint 

exposed the losses in the ori.ginal support and paint/ground layers. 
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DETAILS OF TREATMENT (CONTINUED) REF: T. R. 5/82 

FILLING: 

1. The losses were filled with "Hollyfilla" (an acrylic emulsion 

with calcium carbonate). ·Polyfilla is reversable in xylene. 

INPAINTING: 

1. The painting was inpainted with "Cry la Colours''. (an acrylic co-polymer 

painting medium) • The paint is revers.i.ble in xylene. 

VARNISHING: 

1. The isolation varnish is a Paraloid B-72 resin (an acrylic co-polymer 

resin; poly (methyl methacrylate [48%] and ethyl acrylate [52%]). 

The resin is reversible in toluene.· 

2. The final varnish is a polycyclohexanone resin, (Ketone-N Resin), 

reversible in petroleum spirit. The varnish was brush applied to 

the inpainted surface. The dissimilar solubilities of "Cryla Colours" 

and Ketone-N Resin were considered for the treatment approach. 

REPLACEMENT OF THE KEYS: 

BACKING: 

1. Only two keys were missing, which were replaced with similar wooden 

keys. All the keys were given small holes and tied through the holes 

to the existing stretcher with a polyester twine. , 

2. The painting did not require restretching or keying out. 

1. The painting was backed with a single piece of "Foamcore" (a poly

styrene core sandwiched between craft paper). The backing was 

attached to the stretcher with staples. 

MATERIALS USED IN THE TREATMENTS 

1. "Polyfilla", an acrylic emulsion that contains calcium carbonate. 

It is reversible in Xylene. 

2. The inpainting medium selected was an acrylic copolymer paint, 

"Cryla Colours", which are reversible in xylene. 

3. Isolation varnish: Paraloid B-72 resin in toluene (see above des

cription under "Varnishing". 

4. Final varnish: Ketone-N Resin, reversible in petroleum spirit. 
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TREATMENT REPORT 6 REF: T, R, 6 / 82 

DATE OF EXAMINATION: h 1982 Marc 13, 

DATE OF TREATMENT: March 20, 1982 

OWNER: 

OBJECT: 

ARTIST: 

TITLE: 

Privately owned by the Gowing 

family. 

CONSERVATOR: 

A painting on card that is adhered to masonite; The painting is 

framed. Dimensions: 76.2 X 106.7 cm. / 30 X 42 inches (unframed) 

Ian Fairweather 

"Composition II" painted in 1969 

GENERAL INFORMATION: 

The painting was hanging in the owners home in a position where 

it received sunlight. 

DETAILS OF TREATMENT: 

FRAME: 

SUPPORT: 

GROUND: 

1. The wooden frame is painted to match the color scheme of the paint

ing. The dimensions of the frame are: 85.6 X 116.1 cm./ 33 3/4 X 

45 3/4 inches. 

2. The frame is in good condition although it requires a hanging 

method and brackets rather than nails for holding the painting 

into it. The rabbet is not felted. 

1, The support is a paper card similar to an artist''s illustration 

board. It is 1.5 mm. thick. 

2. The support is adhered to an auxliary support of masonite (1/4 inch 

thick ma.sonite). 

1. There is no reason to assume there is a ground, but the underlying 

layers of the painting are a different color than the surface layers 

and are readily soluble in water and petroleum derivitives (e.g. 
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DETAILS OF TREATMENT (CONTINUED) REF: T. R. 6 / 82 

GROUND: (continued) 

PAINT: 

Petroleum spirit, xylene, toluene). The underlying layers may be an 

excess of unbound pigment. 

1. The paint layers on the surface are multimedia. The artist has used 

goache, pigments, and pva emulsion for the paint medium. 

2. The paint layer has a number of serious zones of cleavange and cracking. 

The cracks are as deep as 0.5 cm.~ and extend for as far as three 

centimeters. Some are 2 mm. wide. 

3. The paint is flexible and does not show signs of flaking. 

SURFACE -. LAYERS; 

1. The painting has no apparent surface layers, and no varnish. 

TREATMENT: 

1. A Poly Vinyl Acetate emulsion (Selley's Aquadhere) was injected into 

the regions of cleavage and the delaminating paint layers were held 

down by weights unti_l the adhesive had set. 

2. Large and unattractive cracks in the paint layer were filled with 
' 

an acrylic emulsion containing calcium carbonate (Polyfilla) and the 

fill was toned with water colors. The fills were only used for the 

visually disturbing cracks that were revealing underlying tones and 

colors that were incoherent with the design of the-composition. 

3. The painting was returned to its frame and bracketed into position. 

The rabbet was felted. 



CONDITION REPORT FORM GUIDE 

The following pages contain.guideline notes for spot check and 

condition report writing. It is much easier to commit it to writing 

than to memory. 

The end of the report includes a section on priorities for art 

works to receive attention from conservation staff. It is a recently 

established policy at the Gallery to begin a condition report file 

based on regular spot checks. A special form has been designed for the 

reports which includes a tagging system for identifying the type of 

treatment needed and the urgency of the need. 

The file is ideally to function as a source of information about 

the backup of conservation problems that have been neglected, and to 

direct conservators into the high priority tasks when all other duties 

in the Gallery aren't pressing. 

The report form for the Gallery is an envelope/card unit. The envel

ope exterior contains the information about the painting needed for 

identification and location, as well as an indication of the priority 

rating (colored clips representing categories of urgency). The envelope 

then contains a card which describes the condition of the art work at the 

date of the last examination. The cards are contained in a filing box, 

which is kept on a trolley for mobility throughout the Gallery . 

. .J,.l9 
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CONDITION REPORT REF: for filing 

DATE OF EXAMINATION: 

OWNER: 

OBJECT: 

The name and contact of the person or CONSERVATOR: Signature of exam-
institution responsible for the item. iner 

General description, size, shape, number of components, packaging and 
associated documents from transport. 

NOTE: list dimensions in metric and imperial measurements. 

ARTIST: The name and school of the artist or attribution; date and country of 
origin. If the information is not known include the suppositions, (e.g. 
Anonymous, Scottish, 19th century). Note the actual signature if present. 

TITLE: Full title if known, otherwise give general description of the subject, 
e.g. landscape, portrait, non-figurative, etc. The date of the initial 
exhibition and possible catalogue references to the title. 

GENERAL INFORMATION: 
Previous location, history of conservation and associated records, dates 
and locations of previous exhibitions. Include remarks or knowledge of 
the work offered by the owner or guardian that may be pertinent, inclu
ding previous owners and methods of transport. If the artist is available 
for consultation his opinionshould be considered for treatments. Note 
the source of the original materials · for future reference or replacement. 
Note labels, inscriptions, associated literature, and specialists in the 
field. 

DETAILS OF EXAMINATION: 

FRAME: 
Note the style, date, dimensions (inner and outer), color, material, 
method of joining the corners, hanging components, and condition of 
the frame. 
Examine for: 
A. Insects; borers, termites, etc, and evidence of infestations: (e.g. 

holes, carcasses, droppings. 

B. Evidence of mould or fungus and suspected causes. 

c. Examine the structure of the wood for breaks,loss, scratches, dents, 
and failure of the assembled components, (e.g. separating corners, 
or loose hanging components). 

D. Note the compatibility of the frame for the object: size of the rabbet 
edge, felting, method of securing the painting into the frame, (e.g. 
nailed or bracketed), and whether or not backed. 

E. Type of glazing, glass or perspex, and its dimensions. Note the dis
tance between the glazing and the object. Measure the thickness of 
the glazing: 1, 2, or 3 millimeters; 3/16 inch etc ••. 

F. Gold leaf or silver leaf, painted or varnished, and notations of the 
layers of surface decorations on the frame, (e.g. painted plaster de
corations on a wooden oval frame). 

G. Recommend treatment to improve suitability for the object: felting, 
rejoining corners, building up the reverse for bracketing flush with 
the stretcher, backing, slips to build up the inner dimensions or 
cutting away to enlarge the rabbet dimensions, new hanging systems, 
etc. 
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DETAILS OF EXAMINATION (CONTINUED) REF: 

AUXILill.RY SUPPORT 
Note the type of auxiliary support: stretcher/strainer, blind stretcher, 
or other construction type, Describe the wood species or other material, 
the number of components and their dimensions. The type of construction 
and finish, (e.g. tongue and groove joins, bevelling, chamfering, and 
number and description of keys) 
Examine for: 
A. Warpage or defects in construction. 

B. Biological degradation, insects, fungus, etc. 

c. Rupt~res, splintering, damages through nails or abuses. 

D. Surface coatings of varnish, sealers, paint or other applied materials. 

E. Inscriptions or evidence of the manufacturer. 

F. Assess the originality of the stretcher, (e.g. compare the dimensions 
of the stretcher to the dimensions of the original painting; or check 
the original for evidence of previous tacking in different areas). 

G. Suitability of the stretcher for the painting determined by the amount 
of damage, (e.g. planar deformations or stretcher marks in the paint 
layer), apparent in the art work 

MAIN SUPPORT 
Wood or Panel Supports 
A. Wood species or type, laminate, particle board, masonite, composite 

board, pulp board, prepared canvas board, etc. 

B. The shape, dimensions, grain directions, joins, and other details of 
construction or manufacture. 

C. Description of accessory supports, (e.g. battens, cradles, maroflauge 
or moulding board}, and their details of construction and dimensions. 

D. Evidence of deterioration including insects, fungus, color change, 
stains, surface deformations or defects in plane, damages and losses, 
dirt and other foreign bodies. 

E. Assessment of the originality of the support and suitability for the 
continued stability of the art work. 

Textile Supports 
A. The fiber type and thread count per square centimeter, The weave, and 

dimensions of the support and its individual pieces, joins. 

B. The condition of the-support including the color changes, losses, 
planar defects, tears, holes, creases, indentations, insect or fun
gal attack, surface dirt, stains, and flexibility or brittle state of 
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DETAILS OF EXAMINATION (CONTINUED) REF: 

the textile. 

C. Evidence of previous treatments including linings, wax impregnation, 
number of stretchings and the form of stretching, (tacks or staples), 
patches and their method of adhesion or composition. When linings are 
present the fiber type and thread count and form of adhesion should 
be included as well as the dimensions of the lining support. 

D. Note all distinguishing marks, labels, incriptions or stamps 

GROUNDS and PRIMINGS 
A. Color, binder, solubility, additives, pigments, number of layers 

and their thickness, surface texture, and surface conformation. 

B. Apparent defects in the composition, (e.g. cracks, adhesion and co
hesion defects, losses, biological deteriorat:ion, mechanical damage). 

C. Note the previous treatments of the ground layer, (e.g. consolidation 
with wax, glue, or synthetic adhesives; evidence of filling the 
losses and the composition of the fills and their solubility). 

D. The application of the ground or priming, original hand or a pre
pared product. 

E. Est:ablish the condition and relationship of the ground to the other 
strata. 

PAINT LAYERS 
A. Establish the binders, additives, pigments, solubility, and thickness 

of the paint film. Locate variations in the composition of the paint 
film and describe or· photograph the surface texture. 

B. Note the defects, flaking, cupping, tenting, cleavage, delamination, 
mf!!chanical damage, adhesion and <i.o.hesion defects, and losses. 

c. Note the evidence of previous treatments; moating, weave imprinting, 
overpainting, filling. 

D. Evaluate the causes of deterioration and the relationship of the paint 
layer to the other strata of the art work. 

E. Note concentric cracks (sigmoid), and herringbone cracks (feathering): 
Correlate characteristics to the causes. 
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DETAILS OF EXAMINATION (CONTINUED) REF: 

VARNISH - APPLIED SURFACE FILMS 

A. The type of surface film; resinous, wax, synthetic resin, solubility, 
and appearance. Describe the gloss and surface tack. 

B. The evidence of deterioration; darkening, yellowing, crdsslinking, 
oxidation, transparency, and surface conformation. 

C. Evidence of previous cleaning, removal, repairs, and other restoration 
additions. Reasons for later additions. 

D. Evaluation of the effect on the paint layers and the relationship to 
the other strata. 

E. Note abrasion, scratches, fingerprints, etc. 

SURFACE ACCRETIONS 

A. Note the color, thickness, type, solubility, and effect of the accre
tions on the other strata. 

B. Note smoke, burns, splashes, mould, flyspecks, fingerprints,a:id foreign 
matter. 

CATEGORISE THE CONDITION 

A. Major - unable to travel or be exhibited without treatment; requires 
immediate treatment. 

B. Minor - will require treatment before travel is possible but can be 
exhibited. 

C. Fragile the structure is inherently fragile and should not travel 
but requires no treatment. 

D. Further - requires further examination to determine the condition. 

E. Framing - the problems are framing associated. 



MATERIALS GLOSSARY PARALOID B-72 

Glossary of Synthetic Resins 

(1) PARAWID B-72 RESIN: 

(A) Produced by Rohm and Haas in the U.S.A. under the commercial 

name "ACRYWID B-72", and known in Europe as '1PARAWID B-72". 

(B) The resin is an acrylic co-polymer: poly (methyl methacrylate 

[48%] and ethyl acrylate [52%}). 

(C) B-72 is soluble in: toluene, xylene, ethanol, methanol, acetone; 

(D) B-72 is insoluble in: isopropanol, mineral thinners; 

(E) B-72 is compatible with: other film forming materials such as 

vinyls, cellusosics, chlorinated rub

bers, and silicones; 

(F) Robert L. Feller in "New Solvent Type Varnishes", from "Recent 

Advances in Conservation", Butterworths, London, (1963), p. 171-

175, states that B-72 is not susceptible to crosslinking and 

yellowing, although it does become increasingly less soluble in 

toluene and requires increasingly larger amounts of acetone to 

be reversa.ble. The change in solubility is attributed to oxida

tion. The emulsion "Rhoplex AC-33,~ is similar in composition and 

characteristics to B-72. Feller suggests applications of B-72 in 

xylene, using diethylbenzene to retard evaporation, for varnish 

films. 

(G) The stable, clear, durable, and well researched resin is recom

mended for use as a consolidant, adhesive, varnish, and inpaint

ing medium; but its high molecular weight restricts its use as a 

satisfactory medium for inpainting and varnishing. The high vis

cosity of the resin is not ideal for pigment suspension or for 

versatile use as a paint. It handles more like enamel than like 

oil paint. The viscosity also inhibits saturation of paint sur

faces and is therefore not a satisfactory substitute for lower 

molecular weight natural resins, (e.g. dammar and mastic) or 

synthetic resins, (e.g. AW-2, MS-2A), irregardless of its other 

commendable properties. 

(H) The resin has a moderate gloss finish. 

NOTE: Rhoplex was first introduced in 1953 by Rohm and Haas. It was 

the first acrylic emulsion specifically designed for use as a 

paint medium. In Eurppe Rhoplex is known as "Primal". 

124 
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Glossary of Synthetic Resins 

PAR.AWID B-72 

(continued) 

(I) B-72 stock varnish solution: 10 gm. Paraloid B-72 

50 ml. xylene 

50 ml. diethyl benzene 

(J} Refractive index: 1.470 -1.485 

(K) Viscosity number: 29 (Dammar = 1.3; Mastic= 1.8) 

(L) Technical literature on Acryloid, "Synthetic R.esins for coatings: 

ACRYWID, Thermoplastic Acrylic Ester Resins" is available from: 

Coatings Department 
Rohm and Haas Company 
Independence Mall West, 
Philadelphia, Pennsylvania 19105 
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ACRYLOID B-67 

Glossary of Synthetic Resins 

(2) ACRYLOID B-67 RESIN: 

(A) Produced by Rohm and Haas in the U.S.A.; the resin is a poly

isobutyl methacrylate polymer with the exact composition re

maining unknown. 

(B) B-67 is soluble in: xylene, petroleum spirit, benzene, turpen

tine, toluene; UM&P naptha 

(C) B-67 is insoluble in: dimethylformamide 

(D) B-67 is compatible with: medium and long oil alkyds to which it 

adds hardness, gloss, and faster drying 

to alkyds, oils, or oleoresinous varnishes. 

(D) The resin is recommended for pigment dispersion above the B-72 

resin; it is glossy, (more than B-72), and has a lower molecular 

weight than B-72. It is a good inpainting medium. 

(E) The resin should theoretically be less stable than B-72 but ap

pears to be resistant to crosslinking. Its solubility factor is 

altered after application as a varnish. The initial solubility 

in petroleum spirit is lost after evaporation of the solvent 

from the varnish film, and it requires xylene for effective re

moval almost immediately afterward. 

(F) The lower molecular weight allows it to function at higher per

centage solutions in spraying, up to 25% solids, but the resin 

is difficult to handle. The application is frequently uneven and 

tends to produce uneven gloss. 

(G) Viscosity number: 18 (Paraliod B-72 = 29; Dammar = 1.3). 

(H) The resin is useful as a varnish, especially as a final varnish 

for varnish systems using Paraloid B-72 for the isolation var

nish. The resin is most difficult to apply by brush. The best 

control over this difficult resin is with spray applications, 

using very light spraying techniques in repeated succession to 

avoid building up amounts of resin that could drift and slide 

across the painting's face. 
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KETONE-N RESIN 

Glossary of Synthetic Resins 

(3) KETONE-N RESIN 

(A) Ketone-N, or Ketone Resin N, is similar in chemical nature 

to AW2, MS2, and MS2A resins. They are composed of cyclohexa

none and methyl cyclohexanone units. MS2A is considered the 

most chemically stable of the resins. 

(B) The low molecular weight of the polycyclohexanone resins ap

proximates the natural resins, dammar and mastic, and is there

fore an attractive substitute. The resin is easily handled and 

the saturation of paint films is more thorough than resins of 

higher molecular weight and greater viscosity, but the stabili

ty of the resin is questionable. The resin is prone to cross

linking, oxidation, and yellowing; and it requires increasingly 

more polar solvents to remove it, (e.g. ethyl alcohol). 

(C) Ketone-N Resin is soluble in: petroleum spirit and most organic 

solvents 

(D) Ketone-N Resin softens at: 80-90° Celsius 

(E) Ketone-N was originally manufactured as an additive for commer

cial la~uers to improve their surface hardness, filling quality, 

and gloss. The resin is therefore naturally brittle without the 

addition of plasticisers, penetrates easily, and is glossy. 

(F) The following formula is recommended for stabilising Ketone-N 

Resin: 20% Ketone-N Resin in Cyclosol-53 or toluene 

+ 2% Irganox 1035 (weight to dry resin) antioxidant 

+ 5% Uvinal D-49 ultraviolet absorber 

The addition of an ultraviolet absorber in a varnish could con-

ceal information about the painting during ultraviolet light ex

amination, but could be useful in inpainting mediums. 

SOURCE: Lafontaine, R. A.; "Use of Stabilisers in Varnish Forma

tions", ICOM 6th Triennial Meeting, Ottawa 1981, 

(G) Ketone-N Resin is manufactured by BASF Corp., 

P.O. Box 181 

Parsippany, New Jersey 

U.S.A 07054 

(H) The use of less pure solvents with Ketone-N has an effect on the 

discoloration and crosslinking of varnish films, predominantly 

found in the high boiling petroleum factions, (e.g. mineral spir

its [white spirit]). These solvents may be suitable when antiox-
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Glossary of Synthetic.Resins 

idants and UV absorbers are included, 

KETONE-N RESIN 

(continued) 

(I) The inhibition of crosslinking may be achieved with varnish solu

tions that contain small amounts of wax. wax has an inhibiting ef

fect on crosslinking and it is compatible with Ketone-N resin. 

Berger, in "Formulating Adhesives for the Conservation of Paintings" 

from The Conservation and Restoration of Pictorial Art, Butterworth, 

1976, p. 178, suggests the use of an EVA copolymer* and wax with re

sin varnish mixtures, The EVA copolymer acts as a plasticiser for 

the brittle Ketone-N varnish. 

*A-C Copolymer 400 is an EVA copolymer produced by Allied Chemical 

Plastics Division, P. 0. Box 365, Morristown, New Jersey; USA. The 

resin has a softening point of 83° Celsius. 

(J)' IC formula for a basic matt varnish solution with Ketone-N is: 

(1) 18 ml. of a 50% solution of Ketone..,,N in White Spirit. 
(2) 150 ml. of White spirit 
(3) 7 gm. of Cosmolloid BOH wax 
(4) warm the white spirit and wax until dissolved and then add to the 

varnish solution. Upon cooling the varnish has an opalescent 
quality 

(K) A facing mixture: 

(1) 80 gm Ketone-N resin 
(2) 160 ml turpentine 
(3) 25 gm. beeswax 
(4) 100 ml. White spirit 
(5) Mix the solution of beeswax and white spirit with the solution of 

turpentine and resin, Apply thickly.,over tissue. 

(L) A wax/resin lining mixture: 

(1) 7 parts beeswax 
(2) 1 part Ketone-N resin 

(M} Viscocity number: 1.2 (pammar = 1.3; Paraloid B-72 = 29) 

(N) It is a useful inpainting medium and brushes well, both as a paint 

and a varnish. 
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TYPE "S~ . MELINEX 

Glossary of Transparent Sheet Materials 

'(l) Melinex 

(A) Melinex is a polyester sheet, (polyethylene terepthalate) , 

produced by Imperial Chemical Industries in England, and is 

identical to MYLAR which is produced by Du Pont, U.S.A. 

(B) Type "S" has been treated to reduce static charge, and is 

slightly milky in color. 

(C) The sheet is available in thicknesses between 9 and 254 microns, 

or 0.00025 and 0.001 inches . 

.(D) The refractive index is from 1.50 to 1.64, (the refractive index 

of polyester is 1.59) 

(E) The product. has many applications as an isolation barrier for 

hot table lining techniques, including vacuum envelope membrane. 

It is non reactive and is suggested for use as an encapsulation 

material in preference to sheets formed with poly vinyl chloride 

resins. 
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PERSPEX 
Glossary of Transparent Sheet Materials 

( 2) PERSPEX: 

(AJ A synthetic sheet material produced with polyqacrylates and poly

methacrylates. It is a polymethyl methacrylate acrylic known as 

"Perspex" in England (Imperial Chemical Industries), and as Plexi

glass in the USA (Rohm and Haas) and Germany. 

(B) The material is a good substitute for glass but it is easily 

scratched and stores an electric charge that attracts dust. It 

should not be in close contact to particles on the face of an 

art work, (e.g. pastels). 

(C) It contains a stabiliser that prevents cracking in the sun, which 

was typical of early polymethyl methacrylate sheets. 
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POLYFILLA 

Glossary of Filling Materials 

(1) POLYFILLA: 

(A) Produced in England and Australia; the composition of the Aus

tralian product is: 

1. An acrylic emulsion with calcium carbonate 
2. Pine oil 
3. Sodium benzoate (a white soluble powder used as an antis eptic 

and food preservative) 
4. Sodium nitrate (a crystalline salt used in fertiliser and the 

manufacture of explosives) 
5. Cellulose thickener (e.g. methyl cellulose) 
6. Fungicde (1%) .. "PROX[?L" 
7. Ethanediol ethylene glycol (plasticiser; 197° B.P.) 
8. Surfactants 

(B) Polyfilla is reversible in xylene and is miscible with water in 

its emulsion phase. 

(C) It is useful for filling and the manufacturer claims there is no 

reason to suspect the materials would have long term disadvantages 

with painting materials. 
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CRYLA COWUR 
Glossary of Inpainting Materials 

(1) CRYLA COWUR: 

(A) An acrylic co-polymer emulsion type paint, immediately sol

uble in water and reversible in xylene. 

(B) The paint is often flat and transparent in appearance when used 

as an inpainting medium. The ochres and earth colors are espe

cially difficult to match with inpainting over oil paint. 

MAGNA 

(2) MAGNA: 

(A) An acrylic (polymer), solvent system paint, immediately soluble 

in petroleum spirit and reversible in xylene: insoluble in water 

and methanol. 

(B) The resin name is "Paraloid F-10", an n-butylmethacrylate poly

mer. It.will crosslink, but will remain soluble up to 100 years 

in museum conditions. 

(C) The resin "F-10" is produced for its compatibility with oleore

sinous and other solvent sensitive finishes. 

(D) It resists discoloration, and becomes tacky at 100° Farenheit. 

ALKYD MEDIUM 

(3) ALKYD MEDIUM: (used in painting materials since early 1950's) 

(A) The resin type was first applied to artist paints by Winsor and 

Newton. The resin was developed by combining an acid with an 

ester in the presence of various proportions of fatty acids found 

in drying oils. The solubility of the resin is similar to oil 

paint, although it remains reversable in xylene and:toluene. The 

resin has had recent application in additives for oil paints that 

add flow, gloss, and drying speed, (e.g. Wingel); or a thickening 

medium for impasto technique, (Oleopasto), and as a primer for 

canvases which was sold privately and COlllillercially. It is still 



133 

Glossary of Inpainting Materials 

ALKYD MEDIUM 

(continued) 

being considered by Winsor and Newton as an alternative to oil 

and acrylic paint. 

(B) The paint has better covering power and opacity than acrylic 

paint when used for inpainting. 

(CJ It is suspected of yellowing with age on account of the addition 

of fatty acids from drying oils, and therefore not reliable 

as an inpainting medium. 
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MICROCRY$TALLINE WAX 

Glossary of Waxes 

(1) MICROCRYSTALLINE WAX: 

(A) The by-products of the refining of petroleum which ha.ve a 

less crystalline structure than the paraffin waxes which 

accounts for their superior adhesive and flexibility proper

ties. The waxes are sold under a variety of commercial names: 

VICTORY WHITE WAX (U .S .A.) 

COSMOLWID (U.K.) 

MULTIWAX 445 (U.S.A.) 

(B) The waxes are available in a variety of hardness and melting 

point. The melting point of the wax is indicated with VICTORY 

WHITE WAX while the hardness grade is indicated with COSMOLWID: 

(e.g. VICTORY. W-155 [155 = ° Farenheit; W = white], and COSMOL

WID BOH, · [BO = hardness grade] ) . 

(C) Microcrystalline waxes are soluble in aliphatic and aromatic 

hydrocarbons: white spirit (mineral spirits), petroleum spirit, 

benzene, toluene, xylene, etc. 

(D) The melting point of COSMOLLOID BOH is 65° Celsius. 
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BEESWAX 

Glossary of Waxes 

( 2) Beeswax: 

(A) A natural product with a softening point between 60 and 63° 

Celsius, and a melting point between 63 and 70° Celsius. It 

becomes brittle below 5° Celsius. 

(B) Refractive index: 1.440 

(C) It is composed of BO% ceryl myristate; esters of cerotic acid; 

other acids (13%); and hydrocarbons 

(D) As an adhesive it has low structural strength, but is easily 

reversible with heat and is subsequently still considered for 

lining adhesive mixtures. The wax is generally strengthened with 

the addition of a resin. Microcrystalline waxes are generally 

weaker than beeswax and are less compatible with other constitu

ents of wax/resin adhesives, resulting in more brittle and vis

cous adhesives. 

(E) It is not recommende.d for a wax/resin adhesive because of its 

potential to harm canvas and paint films: 

Refer: Berger, G. A,., (1968-1970), "The Testing of Adhesives for 

the Consolidation of Paintings", !IC-American 

Group Technical Papers. 

Berger, G. A., (1972), "Some Effects of Impregnating Ad

hesives on Paint Films", !IC-American Group Bulle

tin, (12) , 1972, 25-45b. 

Berger, G. A., and Zeliger, H .. I., (1975), "Detrimental and 

Irreversible Effects of Wax Impregnation on Easel 

Paintings", 4th Triennial Meeting of ICOM, Venice, 

75/11•2-1 75/11,2-16. 

Werner, A. E., (1957):, "Synthetic Waxes", 

nal , 5 7 , ( 19 5 7) , 1-5 • 

Museums Jour-

Mehra, V. A., (1972), "Comparative Study of Conventional 

Relining Methods and Materials and Research toward 

Their Improvement", ICOM Committee for the Care of 

Paintings, Madrid. 
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Glossary of Adhesives GELATIN 

(1) Gelatin - extracted from fish bladders is called isinglass. An 

inferior quality of glue is made from the wastes of fish proces

sing plants. The finest isinglass is extracted from the bladder 

of the Sturgeon, and is frequently used in Russian conservation 

as a consolidant and lining adhesive. There are serious doubts 

about the suitability of aqueous adhesives for lining due to 

the dangers of an influx of water into a paint film, but as a 

local consolidant it is useful. Gelatin from fish is not as strong 

as gelatin from animal hides, but it is claimed to have a finer 

ability to retract £laking paint. It may also spoil more easily 

than animal or pure gelatins. 

(2) Solutions of gelatin for consolidation range from 5 - 10%. The 

danger with them is that the water content will swell the moisture 

sensitive components of the ground and cause further damage to 

the areas receiving consolidation. Heat and pressure are essential 

to consolidation treatments with gelatin. The heat helps to soften 

distorted paint films and pressure checks the swelling and movement. 

(3) The surface.gloss of gelatin is similar to that of oil paint. It 

is therefore not noticeable against its surrounding paint. 

(4) Aqueous adhesives are only useful when there is a need for the soften

ing effect of moisture. 

(5) Some attitudes in conservation prefer the use of materials sympathe

tic to the original construction in order to avoid complicating the 

material structure of the art work. 



REFER: CONDITION REPORT 1 

PRETREATMENT: MARCH, 1982 

NORMAL ILLUMINATION 

SLIDE 1 

A complete description of this 19th century Scottish portrait 

can be found with the information sheet on PLATE 1, and in the con

dition report . 

REFER: CONDIT!JX)N REPORT 1 

PRETREATMENT: MARCH, 1982 

RAKING LIGHT ILLUMINATION 

See PLATE 3 for complete imformation about the slide. 

REFER: TREATMENT REPORT 1 

DURING TREATMENT: AFTER FILLING, JULY, 1982 

NORMAL ILLUMINATION 

SLIDE 2 

SLIDE 3 

The slide documents the painting during its treatment. The painting 

has been cleaned, filled, and lined, but it has not yet been varnished. 

Difficult areas to clean are visible in the slide, which create varia

tions in the gloss of the surface due to the residual patches of var

nish. The losses have been filled with an acrylic emulsion containing 

calcium carbonate ("Polyfilla"). 

REFER: TREATMENT REPORT 1 

AFTER TREATMENT: JULY, 1982 

NORMAL ILLUMINATION 

SLIDE 4 

See PLATE 6 for complete information about the slide. The slide 

was taken at the completion of all treatments. 

SLIDE 5 

REFER: TREATMENT REPORT 1 

DURING TREATMENT: DURING CLEANING, MAY, 1982 

NORMAL ILLUMINATION: CWSE-UP PHOTOGRAPHY (ACTUAL SIZE, 18 X 26 cm.) 
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SLIDE 5 

(continued) 

The slide illustrates the color of the varnish layer during 

its removal from the subject's chest. The cleaning was successful 

in the areas above the lighter colors but more difficult in the 

darker background where overpaint had been applied. 

REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

NORMAL ILLUMINATION 

SLIDE 6 

The slide illustrates the color of the deteriorating natural 

varnish layer. The design. is obscured by the varnish. The foot of 

the infant being carried by the fleeing mother is not at all visible 

through the thiek. layer of varnish. 

REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

SLIDE 7 

NORMAL ILLUMINATION: CLOSE-UP PHOTOGRAPHY (ACTUAL SIZE, 30 X 20 cm.) 

The slide is a detail of the scratch in the varnish layer (see 

PLATE 8, C). 

REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

SLIDE 8 

NORMAL ILLUMINATION: CLOSE-UP PHOTOGRAPHY (ACTUAL SIZE, 10 X 15 cm.) 

The slide illustrates the surface texture of the paint and varnish 

layers along the vertical seam of the painting where the two canvas 

pieces were joined to form one. The location of the slide is note d on 

?.LATE 11, D. 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL, OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY: 40X MAGNIFICATION 

SLIDE 9 
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SLIDE 9 

(continued) 

The slide illustrates a flake of lifting paint on the red color 

of the soldier's cloak near the seam of the canvas. The area is loca

ted approximately 22cm. north along the seam. Remnant varnish is 

located in the open craquelature of the paint. 

SLIDE 10 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY: ( 20X MAGNIFICATION ) 

The slide illustrates an area of the dark background that has 

suffered losses due to hand ironing lining treatment. The exposed 

canvas was filled with a water soluble white fill as a result of the 

damage caused by lining. The remnants of the fill are scattered around 

the area of the exposed canvas. The slide also illustrates blanching 

in the remnant varnish. The approximate location of the loss is indi

cated in PLATE 16, B. 

SLIDE 11 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL AND FILLING: OCTOBER, 1982 

NORMAL ILLUMINATION 

The slide illustrates the painting's color qualities after varnish 

removal and prior to revarnishing. 

SLIDE 12 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL AND FILLING: OCTOBER, 1982 

NORMAL ILLUMINATION: (ACTUAL SIZE: 30 X 20 cm.) 

The slide is a detail of the composition after varnish removal. 

The scratch in the varnish layer (SLIDE 7) did not affect the paint. 

SLIDE 13 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL AND FILLING: OCTOBER, 1982 
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NORMAL ILLUMINATION: (ACTUAL SIZE: 10 X 15 cm.) 

SLIDE 13 

(continued) 

The slide iilustrates the area along the seam of the two canvas 

pieces, identical to the area illustrated in SLIDES 8 and 18. The 

three slides illustrate, (SLIDES 8, 13, & 18), the various colors 

of the soldier's red cloak, before cleaning, after cleaning, and 

after revarnishing. 

SLIDE 14 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: DURING FILLING: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY (25X MAGNIFICATION) 

The slide illustrates a fill on the seam of the canvas in the 

region.of the soldier's red cloak. 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VAR.NISH REMOVAL: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY (12X MAGNIFICATION) 

SLIDE 15 

The slide illustrates an area of the painting with a loss in the 

paint layer that was filled with a pigmented fill. The fill overlaps 

onto the paint surface and does not thoroughly cover the exposed can

vas. The loss is located on the soldier's shoulder (see PLATE 16, D). 

REFER: TREATMENT REPORT 2 

AFTER TREATMENT: JANUARY, 1982 

NORMAL ILLUMINATION 

SLIDE 16 

The slide illustrates the colors after saturation with the isolation 

varnish, inpainting, and final varnishing. 

REFER: TREATMENT REPORT 2 

AFTER TREATMENT: JANUAR.Y, 1982 

SLIDE 17 
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SLIDE 17 

(continued) 

NORMAL ILLUMINATION CWSE-UP PHOTOGRAPHY (ACTUAL SIZE, 35 X 25 cm.) 

The slide illus.trates the same areas illustrated by SLIDES 7 and 

12. The area has been varnished and inpainted. 

REFER: TREATMENT REPORT 2 

AFTER TREATMENT: JANUARY, 198 2 

NORMAL ILLUMINATION: (ACTUAL SIZE, 10 X 15 cm.) 

SLIDE 18 

The slide illustrates the area of the painting along the soldier's 

red cloak after completion of all treatments. 

SLIDE 19 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: DURING VARNISH REMOVAL 

NORMAL ILLUMINATION PHOTOMACROGRAPHY: (SOX MAGNIFICATION) 

The slide illustrates a sample taken from the soldier's red cloak 

during cleaning. The sample was embedded in a two part casting resin; 

(Buehler "Castolite Resin"). The resin on the product is unidentified 

but the hardener contains methyl ethyl ketone peroxide. 

The layers of the spmple are easily seen at 50X magnification, 

although higher magnification is more descriptive. The ground consists 

of two layers. The paint layer is also two layers, one of a red layer 

and above it a darker red. The paint is covered with a layer of varnish. 

No glazes were detected. 

The red pigments appear to be a lake pigment and vermillion. Only 

visual means of identification were attempted. 

REFER: TREATMENT REPORT 2 

DURING CLEANING: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY (12X MAGNIFICATION) 

SLIDE 20 

The slide illustrates the damage done to the paint layer through 

harsh cleaning solvents at a previous date in the history of the paint

ing's conservation. The majority of the light passages of paint are sim

ilarly affected. The paint has been eroded and thinned as a result. 



REFER: TREATMENT REPORT 5 

PRETREATMENT: AUGUST, 1982 

NORMAL ILLUMINATION 
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SLIDE 21 

The slide illustrates the 18th century portrait in its con

dition on arrival at the laboratory. 

REFER: TREATMENT REPORT 5 

PRETREATMENT: AUGUST, 1982 

RAKING LIGHT ILLUMINATION 

SLIDE 22 

The raking light emphasizes the irregular surface quality of the 

paint layer. The texture is a result of a lining process. An aqueous 

glue/paste adhesiv~ was used which has caused a subsequent shrinkage 

of the original support, thereby crowding the paint layer. 

REFER: TREATMENT REPORT 5 

AFTER TREATMENT: AUGUST, 1982 

NORMAL ILLUMINATION 

SLIDE 23 

The slide records the condition of the painting after the com

pletion of all treatments. 



REFER: CONDITION REPORT 1 

PRETREATMENT: MARCH, 1982 

NORMAL ILLUMINATION 
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PLATE 1 

A. The adhesion between the paint/ground layer and the support in 

this area is weak and fragile. The large areas of loss correspond 

to a smaller loss in the support that has been patched on the re

verse, (see PLATE 2). 

B. In 1925 the painting fell against the corner of a cabinet causing 

two long perpendicular tears and one fold which together form a 

triangular shape of damage. A lack of consolidation in the tears 

has resulted in further losses in those areas. The patches applied 

to the reverse of the torn support have created planar distortions 

that are more easily seen in raking light illumination, (see PLATE 

3) • 

C. The extensive cupping, flaking, and lifting of the paint/ground layer 

suggests an advanced state of deterioration in the painting. There is 

no evidence in this area of mechanical damage. The paint is thinly 

applied, and may have suffered from exposure to heat or light. 

D. The stretcher marks in the painting follow the entire perimeter of 

the stretchers inner edge. There is no evidence of other stretcher 

marks which implies that the stretcher is original. The areas of the 

painting protected by the stretcher bars show less cracking and lif

ting in the paint/ground layer. The stretcher has acted as a buffer 

between the environment and the support, but has increased the stres

ses at the· inner edge through friction from movement and vibration. 

E. Planar distortions in the support at the corners are caused by .tensions 

in stretching and hanging. The painting is not well stretched, and 

cannot be until the support is repaired. Planar distortions also ap

pear at the left side of the painting. 

F. A loss in the paint/ground layer caused by mechanical damage. A corre

sponding loss in the support is illustrated in PLATE 2. 
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PLATE 1 

(Continued) 

G. A test location for the solvency of the varnish at the top right 

edge of the painting. The test revealed that the area was composed 

of overpaint that was soluble in acetone and isopropanol. The sus

picion that the surface layer is overpaint was confirmed by the 

ultraviolet/visible fluorescence photograph illustrated by PLATE 4. 

H. The badly deteriorated varnish layer above the subject's hand was 

readily soluble in acetone and isopropanol (see EXAMINATION FORM 

FOR SOLVENT SPOT TESTS in Condition Report 1). 

I. A spot test location with similar results to those obtained in spot 

test "G". 

J. The varnish above the subject's gown was readily soluble in acetone 

and isopropanol, but the underlying glaze was of similar solubility, 

and sensitive to pickup with the same solvents used for varnish 

removal. 



145 

t 

1 

PLATE 1 



REFER: CONDITION REPORT 1 

PRETREATMENT: MARCH,· 1982 

NORMAL ILLUMINATION 
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PLATE 2 

A. A patch of cotton cloth was applied to mend the loss in the linen 

support. The patch is attached with gelatin adhesive. The loss in 

the support corresponds to a larger loss in the paint/ground layer 

on the face of the painting. 

B. The cotton cloth patches were applied in 1925 as a result of the 

damages incurred when the painting fell against the corner of a 

cabinet. 

C. The wooden stretcher with tongue and groove joins arrived in sound 

condition. The stretcher has four members, and is missing 

one of the original keys. There is no evidence of insect damage. 

D. The damage caused to the paint layer because of the creasing in the 

support during the accident is much more obvious than the damage to 

the support itself. The crease is only apparent from the face. 

E. A loss in the support that was caused by mechanical damage. 
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PLATE 2 



REFER: CONDITION REPORT 1 

PRETREATMENT: MARCH, 1982 

RAKING LIGHT ILLUMINATION 

148 

PLATE 3 

A. The planar distortion surrounding this area is a result of the 

patches applied to the reverse of the support. 

B. A pencil stub has caused the raised impression in the painting during 

its residence between the stretcher bar and the support. 

c. The deformation of the paint/ground layer and the support is particu

larly bad in this area due to the creasing and folding action during 

the accident discussed in PLATE 1, B. 

D. The effect of raking light accentuates the degree of cupping, lifting , 

tenting, and delaminating paint and ground in this badly neglected 

painting. 

E. The somewhat better condition of the paint/ground layer where it has 

been protected by the stretcher bars is best illustrated by raking 

light illumination. 

NOTE: It is the convention to direct raking light from the top or the 

left sides of a painting. To emphasise the planar distortions in 

the right side of this painting the light was directed from the 

right. 
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PLATE 3 
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REFER: CONDITION REPORT 1 

PRETREATMENT: MARCH, 1982 

ULTRAVIOLET/VISIBLE FLUORESCENCE PHOTOGRAPHY 

PLATE 4 

A. The bright fuorescence of the varnish contrasts with the darker 

areas of the exposed support to emphasise the pattern of loss in 

the paint/ground layer. 

B. The darker values in the top of the painting and near the triangular 

shape of damage are overpaint which was hastily and indiscriminantly 

applied over the original varnish. 

C. A small area of overpaint is visible in the subject':s: ,hair. 

D. The thin and badly deteriorated varnish does not fluoresce so intensely 

that it obscures the original design. 

E. The brighter areas of fluorescence in the subject's gown .indicate the 

location of glazes in the original composition rather than areas of 

varnish. 
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PLATE 4 
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REFER: CONDITION REPORT 1 

PRETREATMENT: MARCH, 1982 

INFRARED REFLECTANCE PHOTOGRAPHY 

PLATE 5 

A. Some areas of the exposed support are reflecting more infrared 

radiation than others, which suggests that in those areas there 

is remnant ground or canvas priming. This would indicate that the 

ground could be lead white. Zinc white and titanium white also re

flect a high percentage of infrared radiation but they were not 

commercially available at the time this painting was composed. An

other possibility is that theground contains calcium carbonate or 

gypsum which also have high reflectance characteristics with infra

red wavelengths. 

B. The higher penetration of infrared radiation illustrates with great

er emphasis the underlying changes in the artist's composition at 

the top of the subjects gown. This area of pentimenti is not so eas

ily seen with visible light reflectance photography. 

c. The infrared response does not yield as much information about the 

location of the overpaint as the previous plate. In this circumstance 

ultraviolet/visible fluorescence photography was more successful than 

infrared reflectance in illustrating the paintings history of conser

vation. This may be explained because the overpaint is above the var

nish layer rather than below it. 
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PLATE 5 



REFER: TREATMENT REPORT 1 

AFTER TREATMENT: JULY; 1982 

NORMAL ILLUMINATION 

154 

PLATE 6 

A. The heat and pressure of the vacuum lining technique, combined with 

the wax/resin adhesive and thin paint/ground layer have resulted in 

changes in the surface texture of the painting. Changes in surface 

texture are discussed by CUmmings, A. J. and Hedley, G.A. in "Surface 

Texture Changes in Vacuum Lining: Experiments with Raw Canvas", from 

The Conference on Comparative Lining Techniques at Greenwich in April 

of 1974. The terms "weave-emphasis" and "weave-magnification" best 

apply to the surface distortions illustrated in the plate. They both 

reflect the texture of the underlying support in the softened paint 

layer during vacuum lining. The effects of lining are more thoroughly 

discussed in the section entitled LINING (An Evaluation of a Wax/resin 

Impregnation Lining). 

/I 
B. The effects are most prqmounced in the areas of the painting that 

were thinly painted and glazed. The thin and resinous paint layers 

are naturally more susceptible to softening with heat than the thick 

linseed oil films in the face and upper torso of the subject. 
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PLATE 6 



REFER: TREATMENT REPORT 1 

AFTER TREATMENT: JULY, 1982 

RAKING LIGHT ILLUMINATION 

156 

PLATE 7 

A. The planar distortions of the painting's support have been corrected 

by the removal of the patches on- the reverse and by lining with a 

wax/resin adhesive onto a glass fiber fabric. The area indicated 

has resisted relaxation techniques and the distortions have remained. 

The distortions are caused by creasing in the paint and ground layer 

during an accident in 1925. 

B. The lining technique reduced the cupping, lifting, and flaking paint 

throughout the painting, but in some areas tenting was accurately 

restored to its original postu:i;-e, causing the edges to appear crowded 

where they have rejoined. Treatments prior to lining that are used 

to relax textile supports in the presence of light humidity may have 

been helpful in creating the needed area for returning the tenting 

to its support without crowding. These were not attempted because of 

the fragility of the painting prior to lining and the danger of the 

effects of water on the heavily sized canvas. The techniques are dis

cussed by Chittenden, R., Lewis, G., and Percival-Prescott, w. in the 

Greenwich 1974 Conference on Comparative Lining Techniques, "Prestret

ched Low Pressure Lining Methods (Including Vacuum Envelope) used in 

the National Maritime Museum Picture Restoration Department". 

C. The darker areas are remnant overpaint from incomplete cleaning. 
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PLATE 7 



REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

NORMAL ILLUMINATION 

158 

PLATE 8 

A. The discoloration of the thick natual resin varnish has obscured 

the contrast, detail, color, and surface quality of the painting. 

The coffee color of the varnish is illustrated by SLIDES 6-8. The 

painting had not received conservation since its arrival in Austra

lia in 1935. It can be assumed that it had been treated prior to 

its sale in Europe, including lining, varnish removal, inpainting , 

and final varnishing. The extreme discoloration of the varnish is 

partly due to its age, and because it was displayed over a frequently 

used fireplace and is covered with smoke. 

B. The varnish layer is thick and irregular. The drip of varnish tes

tifies to the heavy handed application. 

C. A scratch in the varnish alarmed the owner who subsequently sought 

advice from the conservation department. The thick varnish had been 

successful in protecting the underlying paint, which was not affected 

by the scratch. It was noted that the tensions in theageingvarnish 

were probably causing stresses in the paint layer. 

D. The original support is made of two pieces of linen canvas . The seam 

is vertical to the composition, but not contingent with any of the 

artist's design lines. The exaggeratd craquelature at the seam calls 

attention to what may originally have been unnoticeable. 

E. A test location for the solvency of the varnish layer (actually an 

area of the painting outside the perimeter of the original due to 

the lining excess). The area i s composed of a water soluble ground 

and overpainted with oil painto/ 

F. A test location for the solvency of the varnish over the original 

paint (see Condition Report 2, Solvent spot tes t sheet). 

G. Same as "F" . 
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PLATE 8 
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REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

NORMAL ILLUMINATION 

160 

PLATE 9 

A. The label is the subject of a close-up photograph, (PLATE 10). 

B. The remnants of another label did not reveal any information about 

the painting or its history. Any relevant portion of it was lost. 

c. The original hanging wire was a hazard and was subsequently removed . 

D. The painting was tied to the easel with a string during photography. 

E. Only two of the original keys are still in position. 

F. The lining canvas, a linen fabric, is stretched over the edges of the 

stretcher and fastened at the sides with tacks. The excess is neatly 

cut and folded over the reverse of the stretcher and held there with 

gelatin adhesive and brown paper tape. All of the original painting 

is contained on the face of the lining canvas; which implies that the 

present stretcher is not the original, for it is larger than the actu

al original painting. 
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PLATE 9 



REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

162 

NORMAL ILLUMINATION: CLOSE-UP PHOTOGRAPHY 

PLATE 10 

The label contains the only information about the painting. Its 

location on the reverse of the painting is indicated on the previous 

plate. The actual size of the label is 4 X 5 inches, or 10.16 X 12.70 

centimeters. It is represented in this plate as approximately actual 

size. 

A brief search through the literature by the curator of European 

art revealed that there is no record of Jacob Jordaens ever painting 

a "Massacre of the Innocents". 



163 

10 

PLATE 10 



REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 198 2 

RAKING LIGHT ILLUMINATION 

164 

PLATE 11 

A. The irregular quality of the surface of the painting along the seam 

is emphasised with raking light directed from the top of the paint

ing. This is partially due to the lifting of the paint/ground layer 

in this area and partly due to the surface character of the varnish. 

The varnish has an irregular and crusty appearance due to crosslink

ing and is placing stresses on the underlying paint layer. 

B. There is an accumulation of debris in this area which has caused 

a bulge in the canvas. The debris is wedged between the canvas and 

its stretcher. Otherwise, the canvas is flat and stiff from the pre

vious lining; like cardboard. 

C. The texture of the paint surface on the fleeing mother's gown is 

caused by heavy varnishing with a pigmented varnish, followed by 

final varnishing with a thick layer (note the drip). This area has 

been badly damaged by the lining process and the losses in the paint/

ground layer have been heavily and indiscrirninantly overpainted to 

obscure the damage. The eventual discoloration of that effort has 

completely obscured the design detail, even the child's foot is lost 

in the darkness. 

D. This indicates the location of a close-up photograph which is the 

subject of the following plate. 
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PLATE 11 



REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

166 

NORMAL ILLUMINATION: CWSE-UP PHOTOGRAPHY 

PLATE 12 

The actual size of the area illustrated is approximately 4 X 6 

inches, or 10 X 15 cm. The plate illustrates the surface texture of 

the paint and varnish layer along the vertical seam of the canvas . The 

effect of raking light emphasises the lifting paint and reveals the ex

tent of discoloration in the varnish layer. The location of the region 

illustrated is marked on the previous plate. 
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PLATE 1 2 t 
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REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

ULTRAVIOLET/VISIBLE FLUORESCENCE PHOTOGRAPHY 

PLATE 1.3 

A. The location of the scratch in the varnish layer that is mentioned 

in PLATE 8. All irregularities in the varnish layer become more ap

parent in fluorescence photography than in normal . . illumination photo

graphy. To the right of the scratch are some vertical lines of an 

oleo-resinous substance that has darkened. 

B. The thick varnish in the drip fluoresces stronger than the surrounding 

varnish layer. 

c. The entire perimeter of the painting is the work of a previous res

toration-:-. The two centimeter border is filled and overpainted to ex

tend the original design. Some of the exposed fills at the bottom of 

the painting are fluorescing brightly. 

D. A fault in the development of the negative has caused a value shift 

in the indicated corner of the plate. 
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PLATE 13 
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REFER: CONDITION REPORT 2 

PRETREATMENT: SEPTEMBER, 1982 

INFRARED REFLECTANCE PHOTOGRAPHY 

PLATE 14 

A. A small area of overpainting in the fleeing mother's shoulder is 

visible with infrared reflectance photography, as is a large amount 

of glaze or pigmented varnish below the soldier's left arm and 

hand. The infrared radiation easily penetrates the varnish layer to 

reveal the underlying design and detail otherwise obscured by the 

discolored_varnish layer. 

B. There is a slight indication of the overpaint on the soldier's 

shoulder, although the same area is also apparent with normal illum

ination. The technique in this circumstance is only vaguely descrip

tive of the underlying regions of overpaint. The extent of overpaint 

is illustrated by PLATE 15. 
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PLATE 14 
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REFER: TREATMENT REPORT 5 

DURING TREATMENT: AFTER VARNISH REMOVAL: OCTOBER, 1982 

ULTRAVIOLET/VISIBLE FLUORESCENCE PHOTOGRAPH 

PLATE 15 

A. A pigmented fill that extends far beyond the actual area of loss in 

the paint is visible in the region of the soldier's shoulder. 

B. The losses in the infant's: ,body are filled with white fill and over

painted with oil medium paint. The fills remain within the confines 

of the losses but the overpaint does not. 

C. The region of the fleeing mother's knee and the infant's foot is dot

ted with losses caused by the previous lining. The glue/paste lining 

was probably applied from the reverse, with the painting face down. 

The heat and pressure from the ironing have dislodged paint from the 

support and caused extensive fracturing. It was apparent during the 

varnish removal that the paint was not well adhered in this area, as 

bits of the fractured paint were pulled free by the action of the swab 

rolling over the surface. Cleaning was interspersed with consolidation. 

D. The bright blotches in the soldier's cloak and back are remnant gela~ 

tin used in consolidating the lifting paint/ground layer during var

nish removal. The excess was easily removed by applying a solution 

of 3% methyl cellulose to the gelatin and after 10-15 minutes wiping 

them both away with cotton wool. 

E. The signature is not by the hand of Jacob Jordaens, 1593-1698, but is 

none-the-less part of the history of the painting's adventures. It 

was described by Christie's in London as from the school of Jordaens. 

The signature is a good imitation of the artists own, but not good 

enough. It is signed in a tinted varnish and appears over the origin

al paint, filling its cracks. It was signed by the individual who over

painted and varnished the painting. The signature was left in tact as 

a tribute to its past. 

F. A substantial amount of overpaint in the margins along the perimeter 

of the painting was left because of the time factor and solvent expo

sure necessary for its removal in an inconsequential area. 
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PLATE 16 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL, CONSOLIDATION, AND FILLING 

NORMAL ILLUMINATION: OCTOBER, 1982 

A. This region of loss is the subject of two photomacrographs, PLATES 

17 & 18. The photomacrographs were taken during the filling proce

dure and illustrate the losses typical to the area, before and af

ter filling, at 12X magnification. 

B. A detail of blanching in this area is illustrated by photomacrogra

phy in PLATE 19. 

C. The lower left corner was seriously blanched through harsh cleaning 

methods. The surface of the paint is chalky and rough. The region 

is illustrated by close-up photography in PLATES 20 & 21. 

D. The losses in the soldier's shoulder were filled with a pigmented fill 

that had been hastily applied over surrounding paint. The fill was 

not soluble in any of the solvents tested and manual removal with a 

scalpel was only partially successful due to the texture of the sur

face of the original paint. The excess was carved back as closely as 

possible to the underlying paint but was still sitting above the plane 

of the original paint enough to be seen. The area was particularly 

difficult to integrate into the inpainting without being visible be

cause of the excess fill. The new fill had to be carved to match the 

irregularities of the old excess. 

E. The fills in the margins of the painting were given a canvas texture 

by pressing linen canvas into the wet fill, or by applying wet fill 

to the canvas and pressing it onto the area of the margin requiring 

the texture. The texture of these fills is illustrated in PLATE 20. 

F. The dark spots on the soldier'stunic are overpaint which was not sol

uble in the tested solvents. The area was examined with a stereo micro

scope but the composition of the accretion is unclear. 

G. The damage in this area is only slightly visible in this photograph, 

though the badly eroded and thinned paint layer in all the lighter 

portions of the painting are typical of damage from harsh cleaning 

solvents. 
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PLATE 17 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: DURING FILLING: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY: 12X MAGNIFICATION 

This photomacrograph was taken at 12X magnification and illus

trates one square centimeter of the paint surface on the fleeing moth

er's dark purple gown. The position of the area is illustrated in PLATE 

16, A. A ring light illumination attachment was used for the incident 

illumination in this photomacrograph. The ring light is an even light, 

more scattered and diffused than the swan neck light guide attachment 

used to illuminate the same area in the following plate. The two attach

ments reveal different characteristics of the same area. The equipment 

is described and illustrated in PLATES 24 and 25. 

A. The effect of the ring light enhances the surface detail of the paint 

layer. The pattern of craquelature is more defined than in the follow--

ing plate, though the ring light tends to diminish the surface irre-

gularities and intensify glare from gloss surfaces. The result is a 

two dimensional image with little indication of the surface typography. 

B. The process of ironing the painting from the reverse has pushed the 

weave irregularities forward and into the paint/ground layer crea

ting losses and fractures. The indicated loss is typical of the area . 

A small irregularity in the canvas weave can be seen protruding into 

the loss, probably pushed through from the reverse during ironing. The 

entire area of purple in the mother's gown was covered with a thick 

resinous pigmented glazing medium that obscured the underlying losses. 

The losses had not been filled. A remnant of the glaze is visible in 

the crater of the loss. 

C. The loss indicated has been filled with "Polyfilla". These types of 

fills proved to be simple tasks in comparison to the majority of other 

losses in the painting with less steep edges. The composition of Poly

filla is discussed in the Materials Glossary. It is an acrylic emulsion 

which contains calcium carbonate. 
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PLATE 18 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: DURING FILLING: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPHY: 12X MAGNIFICATION 

This photomacrographwas taken of the identical region of the 

painting illustrated by the previous plate. It was exposed under iden

tical conditions with the exception of the illumination attachment of 

the incident light source. A swan neck light guide was used instead of 

a ring light attachment. 

A. The swan neck light guides provide a raking effect in the photomacro

graph that emphasises the surface typography of the paint/ground layer. 

The conformation of the paint/ground layer to the underlying canvas 

support is visible, but less visible with the swan neck light guides 

is the pattern of craquelature in the fractured paint/ground layer. 

B. The eroded and rounded edges of the fractured paint and its losses is 

evidence that the painting was subjected to harsh cleaning methods af

ter the damage from the lining had already occurred. 

C. The Photoautomat unit used to determine the exposure for the stereo 

microscope unit tends to err on the side of overexposure. This is 

acceptable with negative films but less tolerable with color slide 

film. The best exposures with color slide film 1 (Ektachrome Tungsten, 

ASA 160) were achieved by stopping down one full stop below the sug

gested exposure. There is a color difference between this plate and 

the previous plate of the identical region. The two exposures were 

taken under identical circumstances except for the light attachment, 

and therefore it can be assumed that the color difference is caused 

by the effect the light attachments have on the color temperature of 

the incident light source, (a 3400° K tungsten-halogen lamp, 150 watt) . 
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REFER: TREATMENT REPORT 2 

DURING TREATMENT: AFTER VARNISH REMOVAL: OCTOBER, 1982 

NORMAL ILLUMINATION PHOTOMACROGRAPH: 40X MAGNIFICATION 

PLATE 19 

The white residue illustrated in this plate has the typical pow

dery and crizzled look associated with blanching in the varnish layer 

caused by cleaning with fast evaporation solvents, (e.g. acetone), or 

aqueous solvents, (e.g. ammonia and water). The deposit is formed by 

residual varnish from previous cleaning. In this case it is very appar

ent because it is on a black background. The problem is generally not 

a serious one, and may be remedied by the following procedures: 

(1) The remnant varnish can be removed by further cleaning techniques 

that involve solvents and solvent mixtures which can be applied 

directly or through vapor treatments.to reform the varnish and al

low subsequent cleaning with milder solvents; or the residue can 

be removed manually. The deposits are so tiny that they probably 

present less danger to the paint than their removal does. 

(2) The residue may be rendered invisible by changing its refractive 

index. This is done with the application of a varnish. A simple 

test to determine whether or not blanching will be diminished by 

varnishing is to saturate the area with petroleum spirit, which im

itates the saturation of a varnish layer. The lower molecular weight 

resins penetrate deeper into the structure of paint surfaces and 

are therefore more effective than higher molecular weight resins, 

which may appear to saturate while the solvent is present but can 

leave the varnish appearing blanched upon its evaporation. 

It is my opinion that when solution number 2 is effective, it is 

not essential to pursue further attempts to remove the blanched deposits. 

The illustrated area was varnished with a high molecular weight resin, 

Paraloid B-72 in toluene. The varnish effectively reduced the disturbing 

blanching in the remnant varnish. The same varnish was not effective in 

the areas of more serious blanching in the paint film, where a lower 

molecular weight resin would have been more successful, (e.g. dammar, 

mastic, or a polycyclohexanone resin [Ketone Resin N]). 
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PLATE 20 

REFER TREATMENT REPORT 2 

DURING TREATMENT: DURING FILLING: OCTOBER, 1982 

NORMAL ILLUMINATION: CWSE-UP PHOTOGRAPHY (ACTUAL SIZE: 16X24 cm.) 

A. The edges of the painting required building up with "Polyfilla" to 

match the surface plane of the original painting. The fill was tex

tured by imprinting the weave of a piece of canvas onto the fill. 

The wet fill was applied to the canvas and transferred to the dry 

fill, or the weave was pressed into the fill before it was dry. 

B. The lower left corner of the painting has been very harshly cleaned, 

which left the paint looking rough and unhealthy. The chalky color 

of the surface is similar to blanching in a varnish layer, but it ap

pears to be in the paint itself. An oil film was applied to the sur

face, probably to "rejuvenate" the damaged surface. The film was re

moved with dimethylforrnamide. 
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REFER: TREATMENT REPORT 2 

AFTER TREATMENT: DECEMBER, 1982 

NORMAL ILLUMINATION 

PLATE 22 

A. The painting is more coherent in design and composition after the 

completion of varnishing and inpainting. The isolation varnish is 

Paraloid B-72 resin, which has many qualities to recommend it as a 

varnish, but it does not saturate the paint surface adequately, and 

is a poor substitute for lower molecular weight resins which are 

nearer in appearance to the saturation of the original natural var

nishes. The quality of saturation was an aesthetic concern with the 

artists of paintings from this technique and age, and the aesthetic 

should be maintained in both saturation and gloss level,to closely 

approximate the natural varnishes. The final varnish is Ketone-N Resin 

which is an acceptabe second to damrnar or mastic in gloss and hand

ling properties. The final varnish can have no effect on the satura

tion of the isolation varnish, but the gloss finish is adjusted by 

spraying techniques to appear near to the quality of freshly applied 

darnrnar or mastic resins. 

B. The varnish saturation clarifies some partially drawn figures in the 

composition. It appears to be a head that was not completed, as the 

additional head would have crowded the composition. The artist must 

have had some difficulty in resolving the composition. If this pain

ting was a copy of another, it would not have such major alterations 

and options in the composition, but would be straight forward in de

sign. It is probable that the painting is an original composition 

in the style of another painter or by a student of a master. 

c. The inpainting medium is Acryloid B-67, mixed with pigments. Acryloid 

B-67 is a polyisobutyl methacrylate polymer resin which is reversible 

in xylene. It is produced by Rohm and Haas Company. 

NOTE: Materials mentioned in the description of the plates are fully 

described in the MATERIALS GLOSSARY under the name used to intro

duce the material. 
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REFER: TREATMENT REPORT 2 

AFTER TREATMENT: DECEMBER, 1982 

NORMAL ILLUMINATION 

PLATE 23 

A. During cleaning, the varnish and cleaning solvents penetrated the 

paint/ground layer through losses and cracks and saturated the 

lining support in the areas that appear darker in the photograph. 

Some of the stains correspond to the design of the painting. 

B. The painting was equipped with perspex keys, which were tied into 

position with polyester twine. 

c. The edges were reinforced with staples where the tacks were failing . 

Only gentle keying was necessary. The stretcher was wiped clean of 

dust and polished with a solution of microcrystalline wax, (Cosmol

loid 80H), in white spirit. 

D. The painting was backed with a single piece of "Foamcore", a lamin

ate of craft paper adhered to a polystyrene foam core. The backing 

board was secured to the wooden stretcher with staples. 



189 

23 

PLATE 23 



190 

REFER: TREATMENT REPORT 2 

DURING TREATMENT: NOVEMBER, 1982 

NORMAL ILLUMINATION: LABORATORY EQUIPMENT 

PLATES 24 & 25 

PLATE 24 illustrates the VOLPI Ring Light Attachment used for PLATE 17. 

PLATE 25 illustrates the VOLPI Swan Neck Light Guides used for PLATE 18. 

The Incident Light Source 

The ring light and the swan neck attachments are components of the 

VOLPI INTRALUX 150H FIBER OPTICS COLD LIGHT ILLUMINATION DEVICE. The in

cident light source employs a 3400°K tungsten-halogen (150 watt) lamp, 

and has an iris diaphragm which controls the intensity of the illumina

tion without affecting its color temperature. The device includes a slot 

for filters. A heat absorbing filter is recommended when another filter 

is not in position. 

The Stereo Microscope 

All the photomacrographs in this presentation were taken with the 

WILD HEERBRUGG MS-C UNIT STEREO MICROSCOPE. The unit is highly mobile, 

has the potential for magnification from 6X to lOOX, and is equipped for 

photomacrography with the WILD MPS45 PHOTOAUTOMAT, which automatically 

determines the correct exposure times. The accessory items include a mod

ular camera back for 35mm film, and an attachment for 4 X 5 Polaroid and 

sheet films. The modular camera back automatically advances the film. 

The Procedure for Photomacrography 

The major difficulty encountered with photomacrography was the in

terference in focus caused by the vibrations in the building. The camera 

equipment and the stereo microscope are free standing, and therefore re

ceive vibrations from the floor. The working table surfaces vibrate inde

pendently of the other equipment, and probably more seriously because of 

its lighter weight. The vibrations are caused by the airconditioning sys

tem and the close proximity of the Sydney underground railway. The inter

ference from vibrations is most apparent in exposures taken at higher mag

nifications for long periods of time. The objective is to keep the expo

sure time as low as possible. Some factors that effect exposure times are: 

(1) The attachment for 4 X 5 film format extends the distance between the 
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objective lens of the stereo microscope and the film plane by ap

proximately 40 centimeters, which increases the exposure time sig

nificantly in comparison to identical exposures using the 35mm mod

ular camera b~ck. 

(2) The wider range of ASA in sheet film and Polaroid film help to off

set the increase in exposure required with the larger format films. 

Their capacity for enlargement is so much greater that the loss in 

detail from larger grain in the high ASA ratings is acceptable. The 

same is not true for the 35mm films. Polaroid Type 57 panchromatic, 

ASA 3000, effectively shortens the exposure times. but often pro

duces a poor quality image in both the print and the negative. Ko

dak Tri-X Panchromatic Professional 4164, ASA 400, was used for all 

the black and white exposures in this presentation. The best quality 

result at high magnification with this film is illustrated by PLATE 

19. Exposures over 15 seconds at 40X magnification were generally in 

poor focus with 4 X 5 format film. 

(3) Exposures over 15 seconds were unusual with 35mm film. All the slides 

in this presentation were taken with Ektachrome Tungsten (3200°K), 

ASA 160 film. The average exposure was undeer 10 seconds, and com

monly 2 or 3 seconds. Slower films could conceivably be used, espe

cially when the tendency is for the Photoautomat to overexpose by one 

full stop. Kodak produces a quality slide film, (Kodachrome 40, 5070, 

ASA 40), which is balanced for 3400°K illumination which is likely to 

be more compatible with the incident light source than a 3200°K bal

anced film. The film is also credited with the best archival stabil

ity of the color films produced by Kodak, but it is not commonly 

found in Sydney through lack of demand. 

(4) The intensity of illumination and subsequently the exposure is affec

ted by the light attachments. The ring light source is constant, but 

the swan neck light guides can be positioned manually for special 

effects and brighter illumination; but care must be taken to avoid 

burning the paint surface with the hot ends of the flexible guides. 
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REFER: TREATMENT REPORT 3 

PRETREATMENT: APRIL, 1982 

NORMAL ILLUMINATION 

194 

PLATE 26 

A. The painting is an oil on prepared canvas, which has been framed be

hind glass. Condensation has formed between the unvarnished and thin 

paint layer and the glass, creating blanching in the paint film. The 

blanching alters the contrasts in the painting by lightening the val

ues of the black passages. 

B. The painting is signed and dated by the artist in graphite, "M.P. 33". 

C. A number of passages in the composition use the primed surface as a 

part of the essential design. This is most apparent in the tablecloth . 

It is typical of Margaret Preston's technique not to varnish, to use 

thin washes of oil paint, and to rely on the white of the priming in 

prepared canvas for design effects. These characteristics restrict the 

treatment options considerably. 
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REFER: TREATMENT REPORT 3 

AFTER TREATMENT: APRIL, 1982 

NORMAL ILLUMINATION 
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PLATE 27 

A. The problem of blanching was relieved by local application of a 

matt varnish solution. The application was limited to the areas 

which were obviously affected, which restored the correct contrast 

to the painting's composition. The painting was mounted behind pers

pex to protect the vulnerable surface. A large gap was left between 

the face of the painting and the perspex to avoid a repetition of 

the_ conditions that caused the condensation and blanching in the 

original frame. 
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REFER: TREATMENT REPORT 5 

PRETREATMENT: AUGUST, 1982 
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NORMAL ILLUMINATION: COMPOSITE X-RAY OVER A LIGHT BOX 

PLATE 28 

Four X-ray negatives were trimmed and assembled to produce one 

coherent image,and placed on the largest available light box. The 

quality of the image suffers because the light box was on a table 

and the photograph was necessarily taken from a hand held position 

above the assembled negatives. The photograph is meant to be read as 

the negatives are read. Areas of the subject with high absorption of 

X-radiation produce lighter images in the negative, and areas of the 

subject with high transmittance of X-radiation will produce dark images 

in the negative. A direct observation of the film is more informative 

than this plate, but the size of the film (14 X 17 inches) prohibits 

its inclusion in this presentation. 

Equipment 

The X-ray unit was lent and operated by the staff of the photogra

phy department at the Australian Museum. The unit is a SIEFERT 150KV 

unit, which is primarily designed for industrial use. It has a maximum 

of lSOKV and a fixed amperage of 5 milliamps. The unit is least effec

tive in the lower KV range, which is not ideal for the radiography of 

paintings. The film type is AGFA D4 X-ray film sheets, 14 X 17 inches. 

The four sheets were exposed for 20 seconds at 30KV, with 5 milliamps. 

A. The light areas of the two indicated negatives are caused by falloff 

in the exposure. 

B. The image is very descriptive of the weave of the original canvas 

support. This is actually a result of the variations in density of 

the ground in the interstices of the support. The exposure is typi

cal of paintings with white lead grounds, which have a high absorp

tion of X-ray due to the high atomic weight of lead. There is a di

rect relationship between absorption and atomic weight. 

C. The horizontal losses in the painting were caused when the painting 

was folded for transport from England to Australia. The loss has oc

curred in the paint/ground layer and the support. It follows that 

where there is evidence of the original ground, there is no loss in 
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the original support. It can be assumed that the absence of the 

characteristic white lead ground indicates a loss in the support. 

D. The design and modeling of the subject can be clearly seen in the 

negative. There is no direct relationship between the tonal values 

of the paint as they appear to the eye, and the tonal values of the 

paint as they appear in the X-ray negative. The X-ray technique 

simply indicates the boundaries between the varying components of 

the materials in the painting's structure. 

E. The composite of negatives was too large for the illumination table 

unit, and the edges of the painting and the stretcher were not all 

included in the photograph. Some of the tacks are visible in the top 

right corner. Detail was lost in the reproduction process, but in 

general it is a satisfactory illustration because it records the loca

tion and extent of damage and losses that are otherwise obscured by 

varnish and overpaint on the face of the painting, and by a lining 

fabric on the reverse. 
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REFER: TREATMENT REPORT 5 

PRETREATMENT: AUGUST, 1982 
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PLATE 29 

NORMAL ILLUMINATION: DETAIL OF PLATE 28 (ACTUAL SIZE 18 X 22 cm.) 

A. The close-up photograph reveals some of the detail of the lining 

support and the original support. In some sections the borders of 

the losses can be seen contrasted against the darker areas of the 

lining. A comparison of the actual region of losses to the regions 

of corresponding overpaint illustrated in the following plate with 

ultraviolet/visible fluorescence photography was very helpful dur

ing cleaning treatments. The extent of unnecessary overpaint is 

easily assessed by comparing the two plates. 
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REFER: TREATMENT REPORT 5 

PRETREATMENT: AUGUST, 1982 

ULTRAVIOLET/VISIBLE FLUORESCENCE PHOTOGRAPHY 

PLATE 30 

A. The face is heavily and unnecessarily overpainted. A comparison of 

this plate with PLATE 28 will instantly substantiate this. A detail 

of the face is illustrated by the following plate. 

B. The fluorescence of the varnish layer is broken by what appears to 

be a cleaned patch in the varnish over the gown. The dark area above 

the subject's shoulder is also a cleaned patch. The painting could 

have only been partially cleaned during a previous treatment. 

C. A line at the side of the woman's cheek is overpaint applied over 

varnish. 

D. Remnant varnish and overpaint are dark in comparison to the white of 

the gown. 

E. It is difficult to distinguish the overpaint in the regions of loss 

in the background. The X-ray reveals large losses which do not appear 

in the UV/visible fluorescence photograph. 
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REFER: TREATMENT REPORT 5 

PRETREATMENT: AUGUST, 1982 
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PLATE 31 

ULTRAVIOLET/VISIBLE FLUORESCENCE PHOTOGRAPHY (CLOSE-UP, [ACTUAL SIZE 18 
x 22 cm.]) 

A. The detail provided by close-up photography illustrates the boundar

ies of the original paint and the overpaint. The contrast between the 

overpaint and the original underlying paint is due to the bright 

fluorescence of the original paint, which may contain white lead pig

ment. The face and shoulders of the subject have probably been more 

thoroughly cleaned than the backgound, which reduces the interference 

of the varnish layer in the areas where the overpaint is clearly vi

sible. 

B. The entire chest of the .subject has been overpainted. A comparison of 

the UV/visible fluorescence with the X-ray in PLATE 28 reveals that 

there are few losses in the area of the chest to support the extent 

of overpaint there. It may have been applied to disguise the cracks 

in the paint. 

C. The lips are overpainted, which adds to the false and unnatural feel 

of the portrait. The quality of the original can be seen in this de

tail when the modelling around the eyes is closely examined. 
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