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1. Introduction
My name is Adelheid Hansen, I am 53 years old and a Dutch citizen but I live in
Gloucestershire. Before travelling to Corning, I studied for two years at West Dean
College in West Sussex and acquired a Masters of Arts qualification in Conservation
Studies, specialising in conservation and restoration of ceramics and glass.

I heard about the Zibby Garnett Travel Fellowship via my tutor at West Dean
College, Lorna Calcutt. When she learned about my internship at the Corning
Museum of Glass, she suggested contacting the Zibby Garnett Travel Fellowship.

1.1. Study Trip
The study trip was from 4th January until 8th March 2018. My internship at the
Corning Museum of Glass started on 8th January and lasted until 2nd March, after
that, I spent five days in New York City.

My study subject was specialist conservation and restoration of glass, the purpose of
the trip was to augment my skills in glass conservation (which is my area of special
interest and my passion), by learning from Stephen Koob, a world-renowned
authority in the field of glass conservation.

Figure 1 shows where the Corning Museum of Glass is located.
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Figure 1. From top to bottom: London to New York (plane) to Corning (bus);
New York State; Corning; Corning Museum of Glass.
Image source maps: Google maps, 2018.

1.2. Costs
The total cost of my trip (without the accommodation costs in Corning and without
my stay in New York) was £1,321. I am very grateful to the trustees of the Zibby
Garnett Travel Fellowship who awarded me £1,000 towards my trip. The Corning
Museum of Glass kindly provided me with accommodation, for which I am also very
grateful. I used my savings for the additional costs, and for the costs of the stay in
New York at the end of my trip.
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2. Corning Museum of Glass
The Corning Museum of Glass is situated in the small town of Corning, in New York
State. Corning has a long history of glass making and almost everyone who lives
there is in one way or another connected with glass. This is illustrated by the name of
the historical centre of the town: ‘the Gaffer District’ (gaffer means glass blower)
and by the alternative name for Corning: ‘Crystal City’ (figure 2). In addition, the
logo of Corning is a glassblower and you can see it on the iconic factory tower in the
centre of the town.

Figure 2. Banner in Market Street in Corning.

The main employer is Corning Incorporated, (inventors of Pyrex®, Gorilla® Glass
and much more)1. Although the production of glass is relocated elsewhere, as a
memento, the factory whistle still sounds eight times a day, six days a week.

1

The history of Corning Innovation, available at: https://www.corning.com Accessed: 27 May, 2018.

4

Corning was built on both sides of the Chemung River (figure 3); my
accommodation was on one side and the museum on the other, therefore I crossed
the river twice a day.

Figure 3. Bridge over the Chemung River
with the factory tower in the background.

Figure 4. Decorated house in Corning (not
my accommodation).

Most houses in Corning are detached and made of wood, I arrived just after the
holiday season and quite a few houses were still in very elaborate Christmas
decoration mode (figure 4). There is a vast amount of space and squirrels are
everywhere.

The Museum was founded in 1951 by Corning Incorporated, at their 100-year
anniversary.2 It consists of three main parts: exploring glass, experiencing glass and
the Rakow Research Library:
•

The exploring glass part consists of several galleries, from ancient to
contemporary glass (figures 5 and 6), a study gallery and a gallery dedicated
to the work of Frederick Carder. The museum holds the largest collection of

2

About us, available at: https://www.cmog.org Accessed 5 May 2018.
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glass in the world: nearly 50,000 objects representing 3,500 years of glass
history.3
•

Experiencing glass consists of an innovation section, several demonstration
areas (for instance glass breaking and flameworking), a large amphitheatre
where glass artists and glass workers show their skills and a studio for classes
in glass making.

•

The Rakow Research Library is a treasure trove of glass related books,
articles, original drawings and notebooks and much more.

Figure 5. Display case of ancient glass.

Figure 6. Contemporary glass:
Endeavor by Lino Tagliapietra

The mission statement of the museum is “To tell the world about glass by engaging,
educating, and inspiring visitors and the community through the art, history, and
science of glass.”4 One way of engaging with the community is by offering a regular
free event called 2300° (referring to the temperature of 2300°F that glass blowers
use). During the event there are glass-making demonstrations by renowned artists in
the Amphitheatre Hot Shop (figure 7), live music, food and a discount in the shop.

3
4

History, available at: https://www.cmog.org, Accessed: 2 June 2018.
About us, available at: https://www.cmog.org Accessed: 22 May 2018.
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During my stay there were two 2300° events. Another regular event is lectures by
glass artists.

Figure 7. Amphitheatre.
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3. Conservation
Stephen Koob, Chief Conservator, was my supervisor, along with Associate
Conservator Astrid van Giffen and Assistant Conservator Lianne Uesato (figures 8, 9
and 10).

Figure 8. Stephen Koob,
preparing Paraloid B72.

Figure 9. Astrid van Giffen,
working on a Blaschka
object.

Figure 10. Lianne Uesato,
working on a Dante Marioni
object.

The laboratory (lab) was spacious and well equipped. I had my own desk with a
computer and my own working area, which I tended to expand, the more projects I
worked on simultaneously.
During my stay a live stream5 was recorded (in which I have a small cameo
appearance), which gives a good indication of the conservation practice in the lab
(figure 11).

5

Live from the Conservation lab, available at: https://youtu.be/KUcLVVAnoeo Accessed: 2 June

2018.
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Figure 11. Live stream recording.

The teaching I received was through lectures by Stephen Koob about glass
deterioration, adhesives and loss compensation; practical demonstrations; and putting
the theory into practice by exercises and working on objects. All three conservators
were very generous with their time when I had questions. I learned many skills and
worked on 16 objects; therefore I have selected a cross-section for this report.
Consecutively I will describe preparing adhesives, piece-by-piece assembling, loss
compensation and the washing of glass.
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3.1. Preparing adhesives
There are two types of adhesives commonly used in glass conservation: Paraloid B72
and epoxy resins.

Preparing Paraloid B72
Stephen Koob invented the recipe for Paraloid B72 that we prepared and used in
West Dean College (and that is used in many other conservation labs), so it was very
exciting to receive first-hand tuition. In order to make the adhesive, 50 g. Paraloid
B72 pellets were suspended in cheesecloth in a jar with 81 g. acetone and a teaspoon
of fumed silica.

Figure 12. Paraloid B72
suspended in acetone.

Figure 13. Paraloid B72 in a tube.

When all the Paraloid pellets were dissolved, the mixture was gently stirred with a
glass rod and poured into tubes (figures 12 and 13).

Preparing epoxy resins
The epoxy resins I used in Corning were Hxtal NYL-1, Epo-Tek® 301, Epo-Tek®
301/2 and Fynebond®. The resin and hardener of the epoxy resins have to be
meticulously weighed and mixed. I learned to always use glass when mixing epoxy
resins (an hourglass and a glass rod) and to use an incubator (low heat oven) in the
10

preparation process (figure 14 and 15). Resin and hardener must be mixed for thirty
seconds and then placed in the incubator for three minutes; this has to be repeated
three times. In this way, resin and hardener are completely mixed and there will be
no air bubbles.
The incubator proved to be a valuable asset in the lab. It was for instance used for
helping epoxy to gel, for warming up shards and resin before bonding (which
improves the distribution of the epoxy resins on the break lines) and to help curing
the epoxy resins faster by placing the object in the incubator.

Figure 14. Preparing epoxy resin.

Figure 15. Epoxy resin in the incubator.

3.2. Piece-by-piece assembling
I learned to use the piece-by-piece method for assembling shards. This method
means first positioning the shards with support, so that they are in upright position
and gravity holds them into place, then applying adhesive to one of the edges,
pressing the two shards strongly together so that there is a tight fit and excess
adhesive is squeezed out, and placing the shards in the upright position to cure. One
continues by removing excess adhesive from one side with acetone, as soon as
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possible, then removing excess adhesive from the other side. This method is very
slow because one can adhere only a few shards a day per object, but it is also very
effective because when executed properly a very good alignment is achieved.

Piece-by-piece method with Paraloid B72
My first exercise was sorting out a tray of mixed shards and assembling them by the
piece-by-piece method using Paraloid B72 (figure 16). The shards were blue and
green Herat6 glass and orange shards of a Carder7 lampshade.

Figure 16. A tray of mixed shards.

Figure 17. Laying out shards in the
archaeological way.

The blue and orange shards were easily separated, but the green shards made four
different objects, so it was quite a puzzle which shard belonged to which object. I
learned to lay them out in the archaeological way: rims, everything in-between and
bottoms (figure 17). Then I started attaching them with the piece-by-piece method.
Figure 18 shows the objects in various stages of assembly. Small cushions supported
the shards during curing (figure 19).

The Herat glass was made in the 1970’s in Afghanistan, by a family who still made glass in the
ancient way, which is why it resembles antique glass.
7
On page 24 is more information about Frederick Carder.
6
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Figure 18. Assembling Herat and Carder
objects.

Figure 19. Shards supported by cushions.

An advantage of Paraloid B72 is that it softens with heat, therefore slight
misalignments can be corrected by using a hot air blower, but one has to be careful
not to blow too long because then the bond will completely disintegrate and one has
to remove the Paraloid B72 with acetone and start bonding again.
Figures 20 and 21 show the objects after treatment; as can be seen, some objects had
missing shards.

Figure 20. Herat glass after treatment.

Figure 21. Carder lampshade
after treatment.
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Piece-by-piece method with an epoxy resin
The foot of a Tiffany Favrile candlestick was previously restored (figure 22). The
adhesive had not only discoloured but also started to fail and the shards were held
together with adhesive tape, therefore the seven shards needed to be dismantled and
re-attached.

Figure 22. Foot Tiffany candlestick before
treatment.

Figure 23. Foot Tiffany candlestick after
treatment.

I removed the previous adhesive with cotton wool swabs with acetone and
mechanically with a scalpel. Because the shards were too thick for capillary action
(where shards are tightly taped together and adhesive is placed on the break line and
is sucked into the break line), the shards had to be attached by the piece-by-piece
method. This technique is more difficult with epoxy resins: they take much longer to
set than Paraloid B72, so there was more risk of moving. A slight misalignment of
the first shard could translate into a large misalignment of the last one. Therefore, the
challenge was to have a perfect fit while fitting the last shard, because unlike
Paraloid B72, there is no correcting a misaligned shard with heat after curing. Figure
24 shows the fourth shard being attached. The numbers on figure 24 represent the
order in which I attached the shards. The order is very important because you do not
want to lock a shard out. Each shard was balanced in an upright position, and I could
only attach two shards a day, one in the morning and one in the afternoon.
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Figure 24 shows how small some of the shards were and hence had very little key,
while a good key is needed for the best alignment.

Figure 24. Tiffany candlestick during
treatment.

Figure 25. Tiffany candlestick, attaching the
last shard, working under the microscope.

I found that manipulating the shards into their final position worked best with a
toothpick (figure 25).
Figure 23 shows the foot after treatment. Fortunately there was no misalignment,
however, there are small missing areas; sadly I did not have time to fill them, but
removing the previous adhesive and reattaching the shards made a massive
improvement in the appearance and strength of the foot.
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3.3. Loss compensation
Two incentives for loss compensation are: stabilising the object and aesthetic
reasons. The same materials that were used as an adhesive can also be employed for
loss compensation.

Paraloid B72 film
The object that took me the longest to finish was an Islamic bottle (10th to 11th
century). It arrived in 133 shards on my bench, and by using the piece-by-piece
method with Paraloid B72, I worked against the clock but managed to finish it at the
very end of the very last day of my internship (figure 26 and 27).

Figure 26. Islamic bottle, before treatment.

Figure 27. Islamic bottle, after
treatment.

Some shards were missing and therefore loss compensation was needed. For this
purpose, I learned to make Paraloid B72 film.
To do this, you need a mixture of Paraloid B72, acetone and ethanol; smooth silicon
moulds made from Plexiglas or glass formers; thin plastic sealable bags; and
something that prevents the plastic bag from touching the Paraloid film. The Paraloid
mixture is poured into the mould, which is then placed in a sealed plastic bag (figure
28).
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The ethanol and the plastic bag are to ensure the solvents evaporate very slowly,
which is the best way to prevent air bubbles in the film. The bags can be placed in
the incubator to speed up the process.

Figure 28. Paraloid sheets curing in closed bags.

Figure 29. Cutting edge from
Paraloid sheet.

When cured, the film is taken out of the mould and can be cut with scissors. It is best
to cut the edge from the film, because the edge is usually thicker (figure 29). Then
the film is placed over the gap and traced slightly bigger than the gap with a marker.
The shape is then cut out with scissors and placed over the gap (figure 30). Wetting
the edges with a very thin brush with acetone activates the Paraloid B72 and enables
the shape to adhere to the edges of the missing area (figure 31).

Figure 30. The shape is cut out and placed
over the gap.

Figure 31. The shape adhered in position.
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Epoxy resin loss compensation
Epoxy resins fills can be made in situ, or from a plaster former that is moulded in
silicone. When the object is coloured, ideally the fills should be coloured too. I
learned a new way of colouring epoxy resin fills. It starts by making a set of basic
colours. For this purpose, only the resin part of the epoxy resin is mixed with one
colour of dye or pigment per hourglass (figure 32). Drops of these concentrated
colours are then added to the colourless resin part of the same epoxy resin until the
correct colour match is achieved (figure 33).

Figure 32. Epotek 301 resin mixed with
Orasol and Microlith dyes.

Figure 33. Colour matching Epotek 301 resin
with Egyptian bottle.

The resin part stays liquid because the hardener is not yet added. The advantage is
that the pre-mixed basic colours can be kept for a long time and also that it is
possible to mix a stack of a specific colour for an object and keep it until needed.
Once you need the colour, you add the hardener to the amount that is required. For
instance, when working on an object that needs multiple fills, you can pre-mix a
large amount of the right colour and only add hardener to the amount needed per fill.
The result is a consistent colour and not having to colour-match repeatedly for the
same object.
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This procedure was carried out for loss compensation for an Egyptian bottle. Figure
34 shows a shard that was moulded and figure 35 shows this shard in place at the top.

Figure 34. Silicon mould (L) and detachable
shard (R).

Figure 35. Egyptian bottle after treatment.

The same procedure was applied to a blue bowl of Egyptian glass (800-999 AD),
which had an area of loss on the rim. I made the fill of epoxy resin mixed with dyes
(figure 36). Because there was iridescence on the surface, I also had to match that. So
after making the fill, I retouched the fill with Golden paints (figure 37). Figure 38
shows how many different colours I used.
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Figure 36. Blue bowl with epoxy resin fill
before retouching.

Figure 37. Blue bowl after treatment.

Figure 38. Retouching the fill of the blue bowl.
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3.4. Washing glass
There are three reasons for washing glass. The first is that glass picks up dirt, which
attracts more dirt and so forth. The second is that moisture from the air can cause
alkalis to leach from the glass and form a slimy layer that attracts more moisture,
which causes the glass to deteriorate. The last is for aesthetic reasons; clean glass
looks better. If possible, washing should happen at least once in the lifetime of a
piece. Glass that should not be washed is ancient glass and glass with glues or
coatings that are water-soluble. Maintenance of the glass after washing is only by
wiping or dusting when the glass is kept in controlled conditions. Objects are first
rinsed with warm water, then washed with diluted conservation grade detergent on a
soft brush or paper towel, rinsed again with warm water and a final rinse with deionised water. The object can be dried with soft paper towels or air-dried.
In the lab and in the storage facility of the museum were plastic sinks for this
purpose, in order to prevent damage as much as possible (figure 39).

Figure 39. Washing lampshades in the plastic sink.
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One afternoon a week I would travel to the storage facility with Stephen Koob and
sometimes also Lianne Uesato and wash glass. When I was there, there was a large
collection of early 20th century American lampshades that needed washing, Carder
prototypes and numerous punch glasses.

3.5. All objects
Figure 42 shows all the objects I worked on during my stay. 1, 2, 12, 13 and 14 are
Herat glass; 3 is a modern vase; 4 is the Islamic bottle; 5 is the Egyptian bottle; 6, 8,
9, 10, 11 and 16 are early 20th century American lampshades (one Carder, three
Quezal and two not yet identified); 7 is the Tiffany candlestick; 15 is the Egyptian
blue bowl.

Figure 40. All the objects I worked on.
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4. Leisure time
3
2

4

5

1
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Figure 41. Sightseeing: Corning (1), Seneca Lake (2), Taughannock Falls (3), Ithaca and Cornell
University (4), Hanford Mills Museum (5), New York (6).

My experience with the people I met was very positive, all were very friendly and
went out of their way to make me feel welcome. Each Wednesday evening Stephen
Koob organised a get-together for “wings” (chicken) in a pub (I would eat the
vegetarian option) and each Thursday we all went to a Japanese restaurant to have a
very tasty lunch. Also, there was a welcoming lunch, a goodbye lunch, a goodbye
evening and on my very last night Lianne Uesato and Robin Adornato (preparatory
supervisor) took me out (figure 42).

Figure 42. Last night in Corning. Left to right: me, Lianne Uesato and Robin Adornato
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Being there in winter, it was very cold and it regularly snowed, and I walked to work
through the snow in temperatures sometimes as low as -20°C. Luckily, often my
landlord Peter Drobny kindly drove me to work and Lianne often kindly drove me
home again. Peter Drobny also took me grocery shopping at Wegmans.

Most of the weekends I went one day to the wonderful Rakow Library at the
museum to study. I became fascinated with Frederick Carder. He grew up in
Staffordshire where his family had a pottery. While working in the pottery, he
attended evening classes five nights a week in science and art and had a family! He
then became interested in glass and worked for a large glassmaking company
(Stevens & Williams). When he was 40, he moved to Corning to co-found Steuben,
later he worked for Corning Glass Works, which is why his archive is in the
museum. He was extremely productive in designing new shapes and inventing new
glass recipes and techniques. After retiring he continued working in his own studio,
which he closed when he was 96 years old. Figure 43 shows one of the cases in the
Frederick Carder Gallery.

Figure 43. One of the cases in the Frederick Carder Gallery.
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On the other day of the weekends I went exploring Corning or my landlord Peter
Drobny very kindly took me out many times to sightsee the area. We went on a
nature walk, to several waterfalls, to lake Seneca, to Ithaca, where we went to a chilli
fest, to Cornell University, to an ice-harvesting festival in Hanford Mills Museum
and to an opera in the cinema (figures 44, 46, 47). It gave me a good view of the
environment around Corning and of the country in general, as it was my first visit to
the United States of America.

Figure 44. Peter Drobny at Seneca Lake.

Figure 45. Taxidermic birds in Cornell Lab
of Ornithology.

Lianne Uesato took me on a trip to the Cornell Lab of Ornithology, where we had an
amazing tour of the lab, hearing about what they did there and also we saw
taxidermic birds and I learned that you can tell by the placing of the toes, the softness
of the tail and the beak whether it is a fruit, seed or insect eater (figure 45).
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Figure 46. Ice Harvest festival in Hanford Mills Museum.

Figure 47. Chilli Fest in
Ithaca.

I took advantage of the opportunity to meet up with fellow students of West Dean
College who lived in the United States of America: one student came all the way
from Philadelphia to Corning with his wife (whom I had also met before) and we
went to the Rockwell Museum in Corning together. The other student I met in New
York, where he lived and he took me on a walking tour of the city. This was an
unexpected bonus; it was great to see them and to catch up.

I visited many museums:
•

The National Gallery in London: when my plane was postponed, I visited the
Pre-Raphaelite exhibition and came for the first time eye to eye with the
Arnolfini portrait, having read and learned so much about this painting over
the years.

•

The Rockwell Museum in Corning (Western and contemporary Native
American Art), a Smithsonian Affiliate.

•

The Herbert F. Johnson Museum of Art in Ithaca (Varied collection). With
Lianne. It has an amazing view.
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•

The Metropolitan Museum in New York. This was one of the highlights of
my visit to New York. I met Karen Stamm (glass conservator at the
Metropolitan Museum) in Corning. She kindly invited me to visit the
conservation laboratory when I would be in New York. She took me on a tour
of the conservation laboratory and introduced me to many conservators of
different disciplines and I could ask questions which they very kindly
answered. It was truly amazing to see all the work they did there and I am
very grateful for this opportunity.

•

The Museum of Modern Art (MOMA) in New York. There were many of the
paintings I learned about during my art history courses, it was like meeting
old friends and I walked around them with a huge smile on my face.

•

The Frick Collection in New York. I went there through a snowstorm on the
day I was flying home and was very glad I did. What a top class collection!

I also visited churches:
•

The Christ Episcopal Church in Corning with windows by Tiffany Glass &
Decorating Co and J & R Lamb Studios and cast glass by Frederick Carder.

•

Saint Patrick’s Cathedral in New York.

Of course, I also took a ferry to see the Statue of Liberty (figure 48).
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Figure 48. Statue of Liberty.
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5. Conclusion
It was truly a wonderful experience to be in the conservation laboratory of the
Corning Museum of Glass. I took away many new skills and new knowledge, and I
am very grateful for this opportunity made possible by the Zibby Garnett Travel
Fellowship and the Corning Museum of Glass. This experience expanded my horizon
not only about different aspects of glass and glass conservation, which will be very
helpful on my path of being a glass conservator, but also about a different culture;
the warmth and openness of the people I met really touched me. I learnt how
important it is to welcome and to be welcomed in a new environment: this made all
the difference to me in my visit and I cannot thank the people at the museum and my
landlord enough.

I really learned to embrace Paraloid B72. I always preferred working with epoxy
resins, but now I am more confident in using Paraloid. Also working with Paraloid
film was so interesting to learn. I have started experimenting with different ways of
colouring the film in the lab and would like to continue those experiments at home.

I also learned that it is possible to walk through -20°C, something I did not think
feasible beforehand.

My advice to future scholars is to have an open attitude to everything that comes
your way. Join in with everything that you can, because it makes the experience so
much better. Additionally, I would advise joining the local library, so you don’t have
to carry books in your suitcase and also you feel part of the local community. Lastly,
if you can, extend your stay by a few days to explore the country you are in.
29

