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1. Introduction
1.1 General Introduction
My name is Sean Henderson and I’m a 27 year old from the west coast of
Scotland. In July 2018 I completed my 3 year advanced apprenticeship in Banker
Stonemasonry at York College and will be due to complete my Level 3 Heritage
Skills (Masonry) portfolio in the coming weeks.
For 3 years I was apprenticed to Matthias Garn, a master mason from
Dresden, Germany, whose workshop specialises in the repair and conservation
of ecclesiastical buildings. Our work involves repair and consolidation of
masonry structures using natural hydraulic mortars, lime putties and hot mix
mortars. We also reproduce tracery windows, staircases and porches in new
masonry alongside letter carving and stone carving. Experiencing such a diverse
upbringing in commercial masonry has presented me with a great variety of
challenges in the craft and shown clearly the importance of exposing oneself to
as many new challenges and mentors as possible.
It was in my search for this exposure which lead me to an online directory of
funding bodies, where I found the Zibby Garnett Travelling Fellowship. In the
future I will continue to pursue similar opportunities as their worth is truly
invaluable to me. One notable fellowship which I would like to pursue is the
William Morris Craft Fellowship.
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1.2 Study Trip
The funding I received from the ZGTF was used to visit the German city of Ulm,
where I would be working with the conservators and masons of Ulm Münster .
My project would be focused on conserving and repairing the masonry of the
gallery at the east end of the main tower. In total, I spent 15 days from August
19th until September 3rd.
In making this trip, I sought to better understand the role of the conservator
working in conjunction with the masons of the Münster. Whilst stonemasons
and conservators share almost identical common goals, they often have
opinions of one anothers approach which would reflect a very different story.
Having trained in a commercial masonry environment I was keen to employ the
techniques of the conservator and experience a work environment where time
and money are factors of less weight compared with the commercial world.
My mentor for the trip was the head of conservation Rouven Lambert, a
commercial stonemason/conservator of 20 years and the person responsible for
building the Münster’s in-house conservation workshop. The opportunity to
work alongside and observe someone with a wealth of experience in both
domains had a great influence on my decision to choose Ulm. I had also hoped
to gain some sort of insight on how he would view the relationship between
masons and conservators.
In a broader sense, I was aiming to experience new attitudes in stone
conservation and masonry; to meet new people in the craft who would inspire
me to excel in my pursuits and to expand my knowledge of the problems faced
when working to conserve stone.
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1.3 Costs
I was awarded £800 from the trust and my trip cost £618. I did not raise extra
funds for this trip however my travel costs were reduced as I managed to
combine my visit with an earlier trip I had made to the Austrian Alps.
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2. Masonry repair and conservation at Ulm Münster
Upon deciding to apply for the Zibby Garnett grant it was very clear for me that I
should like to work on a structure which instilled awe through its technical
complexity, cultural significance and striking vision. Of equal importance, was to
find a mentor who would inspire, through their dedication and skill. It was in
search of these traits that brought me to the great Münster which lies in the city
of Ulm, Germany.

2.1 Introduction to Ulm
Located in the southern state of Baden Wurttemburg, on the banks of the river
Danube, Ulm is home to approximately 123,000 inhabitants (see Figure 1). The
earliest written mention of Ulm dates back to 854AD, said to be of significance
due to its Konigspfalz (an accommodation for medieval kings and emperors
whilst travelling). Ulm would later become a city of craftsmen and traders. It was
the year 1377 that marked the beginning of the construction of the Ulm
Münster, a distinctly impressive feat, as it was funded solely by the inhabitants
of the city rather than the church. The city is known to have prospered due to
its’ location on popular trade routes and its’ export of high quality textiles during
the 15th and 16th centuries. Whilst Ulm enjoyed prosperity in its earlier years,
the discovery of the New World brought other more prominent trade routes to
the fore, resulting in a decline of the cities wealth.
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Figure 1. Map Münster of Germany, Ulm located in Baden Wurttemburg (8)

Whilst the Münster remained untouched during the one time bombing of
Ulm in 1944, approximately 80% of its medieval city centre was destroyed. It
was later rebuilt in the style of 1950s German housing which makes for quite a
plain back drop to the Münster (see Figure 2), however the size of the town and
its situation by the river still allows its charm to be felt.
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Figure 2. Münster in contrast to city centre buildings in Ulm.

Whilst I was working in the centre of Ulm, my accommodation was located
in the separate city of Neu-Ulm which is considered Bavarian, an entirely
different region of Germany. I enjoyed the idea that each day I would walk, city
to city and region to region in the space of just 10 minutes.

2.1 Introduction to Ulm Münster
Whilst notable in many ways, Ulm Münster is known as the largest protestant
church in Germany and the claimant of the highest spire, rising to 161.5 metres,
making it the tallest church in the world. It’s construction was completed in two
phases; the first from 1377 to 1543 then from 1843 to 1890. In the second
phase we have the addition of the the chancel towers and the growth of the
main tower from 70 metres to 161.5. It is said that whilst the construction of
Ulm and Cologne cathedral ran in parallel, there were spies sent between the
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cities to establish the completed height of the others spire. Cologne was
completed in 1884 at a height of 157.4m.

Figure 3. Alterations made to the main tower and chancel towers from the completed phase in
1543 (left) to 1890 (right).

Another feature which makes the Münster such a
unique structure is the sheer diversity of the
stone types used to construct it. Whilst many
buildings of this size will use various quarries
which produce a stone with a highly similar
composition, Ulm Münster has approximately 5
different stone types quarried from Germany,
Switzerland and France. The grey stone pictured

Figure 4. 3 of the 5 stone
types used at Ulm

in figure 4 is a hard limestone quarried in Switzerland which takes its colour
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from mussel shells. The brown/rust coloured stone is referred to the by the
masons as Dogger, which relates to the period it was formed and is quarried in
southern Germany. It is a very soft sandstone which is difficult to carve in such a
way that corners are sharp and detail distinguished. The third stone present in
figure 4 is another sandstone, this time quarried from France. It is much harder
than the Dogger sandstone but has very large grains which make it unsuitable
for highly detailed work.
3.The Münsterbauhutte
For the next two weeks I was to work at the Münsterbauhutte; the workshop
dedicated to the upkeep of the Münster. The team consisted of approximately
14 masons, 2 cleaners, 1 carpenter and 1 labourer. For the duration of my
placement I would be working with the conservation team and appointed to
work on the east end of the main tower, conserving the stone there.

Figure 5. Münsterbauhutte stone yard
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4.Conserving the main tower’s east end gallery
4.1 Cleaning and Lime washing
At the time of my arrival in Ulm, the team were within weeks of completing the
works scheduled for the main towers east end. The section we focused upon
was the gallery, a series of pierced stone walls which surround the Münster at
approximately 90m from the ground. The first stage of the process was cleaning
the stone.

As stone is a porous material its behaviour is not unlike that of a sponge, soaking
up water, oils and whatever other residues are present in its surroundings. This
is the main reason that we must be highly vigilant of any chemical used on or
around stone. Very few are considered harmless. With these sponge-like
qualities, stone must also be allowed to release moisture to avoid saturation of
the stone which will eventually lead to decay. And so to ensure that the gallery
would breathe, allowing water in and out, we use a steam cleaner to remove all
forms of moss,lichen and other plant matter from the pores of the stone. These
forms of growth also hold water themselves which can cause problems for the
stones integrity.

Figure 6. Steam cleaning (left) and sugared sandstone (right)

11

Once the stones are thoroughly cleaned they would be coated with a
breathable lime wash (in German schlamme) to act as a barrier between the
stone and the elements. Because the lime wash doesn't seal the stone, it allows
water to come and go which proves far more effective than coating stones in
cement render or stone sealants found in the general builders market. Whilst a
strong seal eliminates the problem of water coming in, it doesn't allow anything
out which means that salt or dampness existing previously in the stone will
slowly rot the stone from the inside out.
Applying the lime wash is a slow process. First we primed the stone with
water and then using a paintbrush, carefully ensured that all of the tiny pores
were filled in the stone by dabbing the brush repeatedly over the surface;
applying too thickly could also be suffocating for the stone and so striking a fine
balance is important. Once the coat had been applied, we used a micro sponge
to remove any excess water sitting within the pores to avoid a full seal over the
surface. Whilst this balance will take an hour or so to find, the most difficult part
is maintaining the focus and composure to repeat this task for 8 hours a day,
without straying from your consistency.

Figure 7. Gallery after lime wash was applied.
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Another key part of the process was the mixing of the lime-wash which was
done in very small quantities. It was the first time I had used a set of scales and
syringe to produce a mix of mortar which produced enough mix to fill a small
coffee cup.
All of the various mortars used on the Münster have been formulated by a
well established cement producer called Schwenk. They supply mortar en masse
all over Germany but just so happen to be based in Ulm and work closely with
the Münsterbauhutte to produce lime based mortars especially for the Münster.
For our lime wash, we had a mixture of various fine grained sands which
were specifically colour matched for the stone on this section of the church. This
sand was then mixed with the lime-based mortar and given to us. From here we
would portion 50 grams of the sand and lime mixture followed by 75ml of a
silica solution (used instead of water as silica is the cementing component of
sandstone and allows you to create a mortar with an almost identical makeup to
that of the stone). I spent at least 3 days of my visit cleaning the stone and
applying lime wash to the Gallery.

Figure 8. Tools used for applying lime wash.
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4.2 Indent on the Gallery
Another project that I would undertake whilst working on the east side gallery
was the fitting of a stone indent from one of the pierced sections.
A stone indent is literally just a small section of a stone cut out due to cracks
or decay and then replaced with a new piece of stone. This type of intervention
means that as much of the original fabric of the building is maintained as is
possible. Using indents also means that largely sound material need not be
removed from the building which avoids creating any sort of structural
disturbance. Whilst I have completed indents before in my company I had only
done so on ashlar (6 sided blocks of stone). In this instance I would be replacing
part of a moulding. I enjoyed the challenge of working the stone in-situ and
working largely by eye as they don’t really create templates for indent stones
this small.
The reason for this indent was that a significant section of the moulding had
deteriorated under the elements and due to its size and position, it would be
quite complicated and potentially unreliable if repaired using only mortar.
Therefore I was chosen to create a new space for the indent to sit by removing
the decayed stone and then masoning a new one to replace it.

Figure 9. Deteriorated stone profile (left) and chopping out old stone (right).
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Figure 10. Hole prepared (left) and indent fitted (right).

Once the correct shape was complete, I was required to fix the stone in place
using another mortar designed specifically for indents by Schwenk. The
behaviour and consistency of this mortar is like very few things I have come
across and I’m very curious as to its ingredients. My mentor Rouven could only
tell me some of those and the rest were known only by Schwenk. It uses an
exceptionally fine grade of sand so that the joints between the indent and
original stone are almost non-existent. This quality is ideal because the aim is
really to merge the two parts seamlessly. It takes very little water to make the
mixture very runny, it bonds to stone very well when compressed and when
moving the stone into position its consistency is very obliging in that it again
becomes very runny which is exactly what you want when trying to fit
something tight into a space. Often if you try to fix stones, they will compress
the mortar and its condition is then very difficult to manipulate afterwards but
this product was very different.
The project required a variety of new challenges for me and I was really
grateful at being given the opportunity to take on the job.
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4.3 Micro-Cement Injections for Crack Repair
Crack repair is not something I have had much experience in so I was particularly
keen to hear that we would also be carrying out a highly controlled technique
for doing so. Prior to this experience I have only used lime putty or a fine
lime-based grout to fill cracks. With this technique, you can measure the efficacy
of your work, however it does require a great deal of time to apply.
Firstly, we began by identifying the cracks which would qualify for the full
treatment. These were often cracks which went completely through whole
sections of stone.
In very basic terms we would be using syringes to inject a micro-cement into
the cracks. But the reality of achieving this is much more complex. Two of the
main questions were, firstly, how do we know if the crack is completely filled in
the areas which we cannot see into? (If water enters the stone and becomes
trapped in a cavity created by a partially filled crack then we would technically
be aiding the process of decay by harbouring unwanted moisture. Secondly,
how do we inject the micro-cement (a very fast and hard setting material into
such a fine crack without spilling it everywhere and affecting the surrounding
stone.
Both of these questions are solved
by a very meticulous set up which I will
now describe. Firstly, we begin painting
a natural latex band of 20mm onto the
areas of stone which sit either side of
the crack, ensuring no gaps are left. This

Figure 11. Latex painted on stone.
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serves as a barrier between the stone and a glue which we are about to use as a
sealant for the crack. If the glue were to be applied directly on the stone, we
would damage the stones surface upon removing it and any chemicals within
the glue may also enter the pores of the stone.

Our second application is the glue which we use a heat gun for. The aim of
this step is to seal the crack by making a barrier of across the crack, however the
glue should not enter the crack (a task which can be tricky to balance). In this
stage we also attach a series of strategically placed metal fixings surrounding the
crack which serve as an opening for the micro-cement to enter. Attached to
these fixings were drinking straws which would allow us to inject the micro
cement into the crack. The straw and fixing are then supported by a haunch of
clay to make sure the straw does not bend when it fills with the micro cement.

Figure 12. Applying glue to cover joints (left) and glue process complete (right)

The positioning of these fixings allows us to measure the entirety of the
crack’s closure. By placing a fixing at the highest point of the crack and one at
the lowest point of the crack, when the cavity is completely full we can see the
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level of micro-cement first leaving the crack and filling up the straw on the
lowest part and then eventually the crack becomes so full that no more can go
in and the highest straw begins to fill with micro-cement. The setup is now
complete and the next stage would be the injections.

It is important that when carrying out this technique on a number of cracks,
the setup process should be organised first and then the pouring of the
micro-cement is completed in a batch-like routine to reduce waste of the
micro-cement.

Figure 13. Cracks before work began (left) and completed injection set up (right).

Water is first injected into the straw to check
that there is a solid seal around the crack and
also to wet the stone before the cement is used.
The micro-cement is a concoction of 4 different
ingredients: the cement, cellulose, silica solution
Figure 14. Micro-cement injection
complete
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and a form of acid. Here we can see the finished product in figure 14. The
micro-cement will then be doctored slightly with a sharp chisel to remove any
parts which come outwith the surface of the stone.
Experiencing this technique first hand was an enjoyable process for me
despite being quite a foreign approach to crack repair. There is a great deal of
work involved in filling a crack within a stone which is not structurally load
bearing. We’re 90 metres above the ground, so there is no aesthetic value in the
process and we then fill the crack with a roman-cement based product which I
feel is very hard in comparison for the stone. I don’t mention these things to
criticise but it prompted an interesting conflict for me and how my own mentors
would debate this issue. It surprised me how such an innocuous event served as
such a great stimulus for me to question my own methods. I became aware that
as I mature in this field, meeting more mentors and new problems, I can really
begin to build my own understanding of this craft and hopefully establish a
middle-way of working, whilst maintaining a mindset open to correction but also
conviction to express my opinion clearly.
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4.4 Production of stone dowels for pinnacles
In the last two days of my
placement, I worked with a
colleague to produce a
series of stone dowels (a
pin which is inserted into
two separate pieces of

Figure 15. Cross flower (above)
and pinnacle (right).

stone to join them and hold them together). We would be
working to secure the uppermost part of a pinnacle known as the cross flower.
Unfortunately, there was no drill bit which could produce a dowel of the
correct size for our purposes and so I was given the job to sand them down to
make them fit into the holes drilled for them. Mundane, but satisfying once they
were all fitted. I then filled the holes with a very liquid mortar and secured them
into position. In my own company we do use pinning techniques for extra
security on such fragile pieces of work however we almost always use stainless
steel pin rather than stone; so this wasn’t quite the same process.

4.5 The work environment
The colleagues whom I shared my two weeks with in Ulm were all exceptionally
welcoming. Despite my distinct lack of German, they made a genuine effort to
include me by translating or speaking English. Those who I worked with directly
were patient in their approach to sharing their knowledge and those who I
simply ate lunch with everyday, made me feel like a part of the team.

20

As for the supply of tools and equipment, scaffolding and machinery, the
Münster was quite unlike anything I have ever experienced. Coming from a
commercial background requires a great deal more manual handling and I was
pleasantly surprised to see how much of this can be removed when there is
enough capital to afford the suitable machines. Despite becoming aware of this,
I still enjoy the element of engineering in my company to move or lift stones
safely but it definitely takes more time and occasionally breaks a sweat. In many
ways I see myself as fortunate to have learned the manual methods and can
then see how technology could benefit the situation rather than the other way
around, potentially not knowing what to do when there are no machines for
help.
5. Outside of work
5.1 The German kitchen
Usually when travelling, food has always been a significant part of the
experience for me. Whilst I maintain a predominantly plant based diet, I always
put aside this effort when I have the opportunity to try local dishes. Whilst in
some countries this might not be necessary, it definitely was in Germany.
I would probably say that the most
novel dish which I had the opportunity to
try was a breakfast recommended to me
by a colleague. It consists of a salted
brezel (pretzel), a weisswurst (white
sausage), a sweet mustard and a glass of

Figure 16. Bavarian breakfast

weiss beer. In Swabian tradition it is said that if unless you eat the dish before
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11 am then you haven’t experienced the real tradition. Whilst I enjoyed the
brezel and the beer, the sausage and the sweet mustard didn’t do so much for
me.
5.2 Other excursions
Whilst I had been given an
extensive tour of the Münster
on my first day of work, Rouven
never offered to take me to the
very highest viewing point of
the tower at 141m. I knew that
I wouldn’t come all this way

Figure 17. Inside the main tower

and not make the journey so I reserved this for my last weekend. For some
reason I wished to be first on the very top that morning and I set a steady pace
up the 768 steps, passing by the two others who had been first in the queue.
The masonry within the main tower offered some great opportunities for
photographs. Whilst I enjoyed the view from the top, I think I enjoyed the peace
up there more. Below you can hear the city coming to life and I enjoyed hearing
this but feeling that I was quite far away from it all.
After my visit to the top of the
Münster I made a trip to a small town
called Blaubeuren. Earlier in the week
I had been talking with a colleague
about bouldering and he had
recommended I visit it to take a look

Figure 18. Blautopf
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at some of the rocks for climbing there. He also suggested I go see the Blautopf
(a spring famous for its brilliant blue colour caused by nanoscale limestone
particles). Any photographs taken of it would appear to be digitally augmented
but it genuinely is this colour.
The rest of my time was spent reading (The Black Obelisk by Erich Maria
Remarque), walking around the streets of Ulm and spending time with a friend I
had met in the hostel. She was also staying there long term whilst looking for an
apartment close to the university. I enjoyed the companionship during my visit;
it made the hostel feel less transitory and my time in Ulm more colourful.

6.Conclusions
To begin my conclusion, I would like to reiterate how grateful I am that the
Zibby Garnett Trust made this journey possible through their financial support. I
couldn’t put a price upon the experience and I can be sure it will remain with me
for a long time yet.

In this section I hope to reflect on my goals upon arriving in Ulm and to some
extent, dissect, what I came to learn from my time away.
As I mentioned earlier in the report, my intention in this venture was 1) to
learn some of the stone conservation techniques applied by the team at Ulm
Münster and 2) to understand more about the approach of a dedicated stone
conservator.
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In pursuing my first aim ; I had the opportunity to practice lime washing and
crack repair injection techniques, meanwhile learning the theory used to guide
their approach. Whilst learning to execute both techniques was very informative
for me, I found that I was more so stimulated by some of the questions that
arose surrounding their guiding theory. As I considered Rouven’s methods, it
pushed me to consider what my own opinions were on the subject and
challenged me to find answers which would form my own approach to
conservation. Having had this experience I feel even more certain that I would
like to take part in the SPAB William Morris Craft Fellowship as I continue to
form my own outlook.

Regarding my second aim, I wanted to better understand why it seems that
in my previous experience, stonemasons masons and stone conservators don’t
seem to gel particularly well as a workforce despite sharing very similar goals.
I have often considered it to be related to where both groups have came from
to arrive at their current position. A stonemason is most likely someone who
began building a very tactile and empirically formed understanding of stone,
based on a working life which probably comes into contact with stone every
day .
In contrast to this, a conservator is most likely someone who has followed a
university route of study, basing their approach more heavily in theory and from
anothers’ empirical experience of stone.
I saw an opportunity to better understand this discord by working with
Rouven Lambert, an accomplished professional in both domains. My
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expectation of Rouven was a hardened conservator, someone who would dispel
myths surrounding certain techniques and someone leaning on the
stonemasons side of the fence.
What I found was someone who had spent 20 years a stonemason and
someone who had found a new personal challenge in conservation. Rouven
seemed incredibly dedicated to his conservation methods and delivered his
opinions with unwavering conviction. I felt that he had had his time in masonry
and was now on something very different. It was only then that I started to see
masons and conservators as quite different groups altogether, with completely
different approaches. Whilst both contribute to the legacy of the Münster, the
masons are mainly cutting out and restoring like-for-like whereas the
conservators focus on the old stone which can still be kept.

It made me wonder whether people had chosen conservation over masonry
because they had already chosen their side on the debate as to whether we
should conserve or restore.
I can understand if my thoughts may seem simplistic but I believe that
knowing your own opinion in this debate is key when building the foundations
of your own approach to problem solving in heritage craft.
In many ways the question I sought to answer went unanswered, but from
it came another notion that has been formative for me upon the completion of
my apprenticeship.

25

Moving beyond these goal-centered aspects of my trip, I found that my
experience of working in a new city, with new colleagues on a building like Ulm
Münster was so culturally and professionally rich in substance that it will be
something I plan to repeat for as long as I possibly can.

I would also like to express my gratitude to Rouven Lambert for his time
and energy invested in my visit. He made a particular effort to translate many
specific words so that his explanations were clear. I was genuinely inspired by
his enthusiasm and hope to some day develop an attention to detail that
resembles his own.
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