


Since the dawn of time, man has attempted to 
conserve culture and display artifacts as restored 

objects without confusing the new and the old 
and taking in inside to a protected environment. 
Menokin has allowed us to consider this desire 

and find it within our grasp. 



1940 



The home of Francis Lightfoot Lee, signer of the 
Declaration of Independence, Menokin was 
possibly designed by William Buckland. As such 
it was a good candidate for being a revered 
artifact. 

Having fallen into disrepair and then collapse 
Menokin was truly in need of extraordinary 
intervention. 



1995 





Many teams had attempted to arrest the march 
of mother nature and the general story lead to 
recommending demolition and reconstruction. 

John Lee and I had dealt with worse [well, 
worse elements, but not necessarily everything 
at this level]. We jumped in to stabilize and 
document the ruin. 





Field notes for measured drawings to extablish 
the framing plan so than sense could be made 
of the collapsed members that must be removed 
to allow the displaced walls to be straightened 
and the building understood as it was 
conserved. Involving a crew of careful 
archaeologists the ruin was methodically 
unpacked and catalogued. 









Cut stone collection 



Data forms 
and artifact 
drawings 



Learning Opportunities for Interns 



Database Development 
 

3-D Isometric of Collapse 
 

System Queries 



Move to New Conservation Storage Center Begins 



Wood Conservation Challenges at Menokin 



Dealing with the fallen elements was bad 
enough. Some of the portions still in place 
presented even more problems. Some like this 
girder could not be conserved in place and must 
be removed, conserved and eventually 
reinstalled. 





Oh my …., What have we gotten ourselves into? 



Wall Ledger Consolidated to 
Again Carry Weight of Joists 
Down Through Exterior Wall 



Mortar making 



Widespread grouting of voids 



Strongbacks, tightened bolts, and a come-along 



Strongbacks and wrenches 



Bench clamps and  Wooden Wedges 



Cornerstone in Trouble 

One week when we arrived to work we found the 
corner stone had gone from t pieces to a dozen. 



Remnants of the stone removed 
After lifting the corner on steel bars 



With a little horsepower assistance 



Before and After 
Corner Realignment 



Making a Composite Cornerstone 





Grouting voids with lime mortar and reinserting 
the recast cornerstone. Note the rebar in the 
trench. This is to allow the stone to easily roll 
into position. 





The exposed 
concrete of the cast 
stone is awaiting a 

matching Jahn repair 
fill to match the 

adjacent fragments. 



Activities were 
additionally 

documented in a 
newsletter format.  





 



Plaster stabilization injecting calcium 
bicarbonate followed with a high surface area 
calcium hydroxide to fill voids and cracks. 

 

Other areas were temporarily stabilized with a 
matrix of wood strips and styrofoam padding. 





But as fast as we could move, the ruin was 
decaying faster. Even the overstructure that had 
been installed by one of the early teams turned 
out to be a problem. Who would have thought, 
but a light breeze with the rain [usual condition] 
and the rain would wet everything below the 
canopy. Then the sun would come out and the 
canopy would shade the damp remains, growing 
things that would not grow in the adjacent forest. 

We needed to control the environment, but 
how? 





Checking with the engineers who designed the 
canopy, they blanched at the idea of walls or 
hanging any protection from the roof. They 
indicated that there was no excess capacity 
there and we were not authorized to even hang 
a banner from the roof. 

So we were looking at ground supported walls. 
That said, where do you put them. The canopy 
was universally reviled as an ugly blight. The 
site as well as the ruin were to be interpreted. 
The further outside the walls of the ruin the 
protective walls were located the more they 
would disrupt the site.  



If the walls are too close to the ruin, one cannot 
stand within and step back and comprehend the 
artifact. As this was being contemplated the 
realization dawned that if the walls were glass 
and were located exactly where the walls were 
missing they would not be in the way and could 
actually assist in interpreting the missing 
portions of the ruin. As that was sinking-in, other 
added benefits came to mind. Even to the extent 
of reinstalling the surviving interiors and the 
conserved timbers that had been excavated. 





Every time I went to a meeting of the School of 
Architecture Foundation at The University of Texas, I 
would walk past the Harry Ransom Center – a major 
archive– and see the glass walls with vignettes of the 
fantastic collections within. I thought it was a terrific 

use of the medium to interpret the use and contents of 
the building without the need of any signage. I longed 
to have the opportunity to do something as wonderful. 

 
I had also seen images of the Byzantine Chapel at the 
Menil Collection in Houston where the spatial volume 

was created with frosted glass to properly display 
frescoed ceilings. Those spaces seemed obvious, 

how else could one have done it, which is one of the 
highest compliments one can bestow on a building. 





Then seeing the Apple Cube on 5th Ave. in NYC, I 
knew we could do what seemed obvious. Inclose 
the ruin, incorporating the standing portions into the 
glass walls. 
I had done exhibits of fragile “ruin” evidence within 
glass enclosures in several places like The 
International Masonry Institute Headquarters in the 
Brice House in Annapolis with Stanley Tigerman, 
but this was an order of magnitude greater and 
would be outside. 







I had also seen laminated glass with LED’s 
providing a shift from transparent to opaque with 
a range of colors – It was not much of a jump to  
OLED’s with moving images. 

Obviously we needed a team with folks that 
knew this world as well as John and I knew 
conservation. Ellen Hagsten our co-conservator 
researched the question and noted that Tim 
Macfarlane engineer for the Apple Cube was 
speaking the next month at the Corning Glass 
Annual Glass conference and every exciting use 
of structural glass seemed to have Tim’s name 
on it. 





We signed up for the conference and emailed 
Tim asking for a breakfast meeting before he 
spoke at noon. In the meantime we built a crude 
plexiglass model of what we were thinking. 





We had the image 
of the Visible 
Woman also in mind 





Tim took one look at the model and started to point 
out ways to improve the design. We had never 
worked with someone who so immediately saw what 
we were trying to do, embraced it, and started 
carrying it forward. 
Breakfast extended into an early lunch from which 
we walked to Tim’s lecture where he incorporated 
Menokin into his presentation as the next new thing 
in architecture. 
This considering the stellar collection of  designs 
supported by Dewhurst Macfarlante and Partners 
was stunning. 







We got Tim on site as soon as could be 
arranged with his busy schedule. He presented 
several of his applicable projects to the Menokin 
Board and we were off and running.  

 









Tim brought in Atelier 10 for phase one of the 
feasibility study. 





Tim immediately saw the opportunity to apply glass 
technology to the conservation of the timbers that 
had been excavated allowing them to be fit with a 

prothesis and returned to structural service. 











Along the way we were organizing the artifacts that 
came with the ruin and creating storage shelving and 
other fixtures to help sort and understand the pile of 
interior woodwork that had been carefully relocated from 
the Peanut Barn at Bacon’s Castle. 
The interior woodwork from Menokin have been 
removed shortly before the initial collapse and 
significantly shortening the story, The APVA had 
become custodian and returned the lot as soon as the 
Menokin Foundation had a storage facility for it. 
It was like a great 1000 piece jigsaw puzzle. 
Unfortunately only an hour into the analysis, it was 
apparent that we had 1200 pieces of several puzzles, 
only 900 of which were from Menokin. 
[What else is new?] 





Wood Conservation Challenges at Menokin 



I think you can have this one. No you take it. 





Needless to say it had to come out in several pieces. 
 
Happily virtually all the skin was intact, but the 
largest pieces were badly warped. 





John and I decided that getting this girder back into 
location at full weight plus was a serious problem. If 
we removed rather than consolidate the internal 
frass and made a hollow carbon fiber core filled with 
foam it would be much lighter and probably 
stronger. 
I began the process of removing the unwanted 
interior frass and over three days of wet work 
removed the three axis warpage. 











John in the meantime was experimenting with 
carbon fiber. Taking a similar timber fragment 
salvaged from a dumpster in Annapolis, he hollowed 
it out and set up a vacuum forming shop  to test the 
concept. 



Non-Menokin test sample 













Richard Wolbers is often near at hand when we 
need chemical consultation and we were not happy 

with the available consolidants so he and John 
started looking at alternatives to epoxy and how 

carbon fiber could be used with much weaker and 
possibly reversible consolidants that just need to 
provide a measure of compression resistance. 





Here John is working out how to use a carbon fiber 
boot to complete a joist end and provide the 
necessary bearing points. 
 
We needed a whole new bag of tricks and often we 
would decide the solution was too destructive and 
lacked the elegance we were looking for. 









In looking at this principle rafter we decided to go 
back to basics. 







Tim got involved and we started with the 
understanding  that  beams are in compression at 
the top and in tension on the bottom.  You don’t 
always need to provide both at both places. 
 
If you have a small missing component it can be 
loose cast and with a tension member at the bottom 
the elements of the beam will compress themselves 
together like a chinese toy. 
 
Also laminated glass with three or more layers can 
have all of the layers broken and still carry the 
design load. 





This combined with the knowledge that in rough terms glass 
is 5-7 times stronger than wood in the same cross-section. 
It is actually close enough to steel in strength to think about 
how you would design it in wood or steel and then make the 
necessary modifications. 
 
Thus a glass beam as tall as a wooden beam and ¼ the 
width of the wooden member would be slightly stronger. If 
you take two of them and space them apart with appropriate 
blocking [acrylic?] to match the same width as the wooden 
beam it will be twice as strong and the blocks can provide 
easy attachment points.  
 
This allows a glass prosthesis or full replacement member 
to be made within the same dimensions of the original 
member. 
 







We started a testing program for wood carbon fiber 
and resin composites.  





The upper stick is simple wood. 
 
The next is a series of loose blocks bonded on one 
side with a carbon fiber tape with epoxy. 
 
The next is wood with a slot cut halfway through and 
a carbon fiber tape folded in half and glued in the 
slot with Elmer's glue. 
 
The bottom is wood with one layer of carbon fiber 
tape epoxied on one side. 

 





The loose blocks backed up with one layer of epoxy 
impregnated carbon fiber tape is stronger than the 
unaltered wood. It resisted much more than 1000# 





The first crude mockup of what a glass prosthesis might look like  







Looking to the future of what a reliquary for 
Menokin might look like.  
 
And thinking about the seven dwarfs and Snow 
White’s glass coffin…….. 
 
 





The computer rendering is based on the 
engineering computer model that sized the glass 
and fins and anticipated carrying the identified 
dressed stone of belt courses and window and door 
dressings within the structural glass walls. The roof 
was anticipated to be glass with integrated 
photovoltaics and carried structurally on the original 
roof timbers augmented with glass members where 
missing.  





Post Script 

After the conference 





Rain was blowing through this gap in the wall and 
rather than hang tarps or build a plywood wall as 
was suggested, we proposed to make a plywood 
and plexiglass full scale mock-up of what a section 
of the glass wall might look like. It was the first time 
a number of folks actually understood the impact. 
 
The mdo plywood and plexiglass were selected 
because they could be easily cut on site.  
 
The concrete footings were separated from the 
historic rubble below with a layer of black mylar. 





As the missing area now enclosed represented 
window, as well as wall, we applied a frosted material 
designed for computer generated signage to interpret 
the missing windows. 
 
Think about the possibilities of OLED laminated 
glass. If you have any difficulties you might look to 
YouTube and Corning’s “A Day Made of Glass” and  
“A Day Made of Glass II” 





John Lee, Charles Phillips, and Tim Macfarlane are 
no longer associated with the Menokin Site. 

 
The Menokin Foundation has chosen to go in 

another direction that incorporates little of 
conservation anticipated in this presentation. 

 
 



Thanks to: 
  

Hugh Miller, 
Retired Senior Historical Architect U.S. 

Park Service 
 

Richard Wolbers,  
Conservator, Chemist, Educator 

 
Rob Cassetti, 

Senior Director 
Corning Museum of  Glass 

 
Peter Drobny  

Glass Artist and Technology Guru 
 

Ellen Hagsten 
Conservator and Expeditor 

Extraordinary 
 

for their interest and kind support 

http://www.youtube.com/ 
A Day Made of  Glass 

http://www.youtube.com/
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