
Introduction

In 1993 architectural conservator John Lee undertook the conservation
of several of the window sash and shutters in the model drop area. His
methodology drew on both his own expertise and recommendations
from architectural conservator Morgan Phillips. The Treatment Report
for window 105 gives a sample of a complete sequence of steps for
wood conservation. These reports and sketches were translated in the
office of preservation architect Charles Phillips into the step-by-step
illustrated guide to window conservation that follows.

While this methodology was used in our model drop area,
when we undertook the full treatment, we did not remove each
piece of glass. There were several reasons. Time and economy fac-
tored into the decision but more to the point was caution about pos-
sible breakage of glass. Between the time we began work on the drop
area and the commencement of the full-scale project we became
more aware of the significance of the survival of much of the early
window glass. Not only is it several hundred years old but it was also
probably made at the family’s Wistarburgh Glassworks. In addition
we reminded ourselves that our goal was to maintain age value and
preserve original fabric. While the fully conserved sash looked won-
derful—crisp muntins and renewed molding detail on the shutters—
we were taking the wooden trim back to the period when it was first
made and painted. This seemed a bit out of step with our overall
philosophy. So we decided that the glass would remain in place. By
the time we moved to the north facade of the house we had even
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decided not to strip the paint down to bare wood on the shutters
but rather to remove the peeling paint, undertake any necessary 
consolidation or repairs, and then repaint. It is all a matter of philos-
ophy and goals. The descriptions in this chapter are very sound 
conservation practice—they are just not for every site.
—by John M. Groff

Treatment Record

Window 105
Date Hours Treatment
4/6/93 8 Initial examination with Charles Phillips,

Morgan Philips, Jeff Groff, and Dan Butler.
Paint samples taken for analysis (Photo 1). Paint
removal from the exterior face of the right shut-
ter was begun with the prototype high-tempera-
ture steam unit. It heats the surface and softens
the paint rapidly, even on a cool surface in early
morning. The softened paint was easily removed
by pushing a 1 1⁄ 2-inch medium flex putty knife
diagonally across the surface of the wood. Best
results were obtained when the steam jet heated
the blade of the knife and the paint directly 
in front of it. With steam as a heat source the
tendency to burn the wood is reduced owing to
the lack of oxygen. The small capacity of this
unit is a drawback. A larger nozzle and more
steam generation would allow the operator to
heat a larger area more evenly, speeding the
work and reducing spot areas of overheating
and surface darkening. 

4/7/93 8 Paint removal continued throughout the day
using the steam gun, a Black and Decker hot air
gun (temperature 500 and 1100° F) and 4-by-
7-inch flat plate heating element. In general the
most useful hand tools were a 1 1⁄ 2-inch putty
knife and a Red Devil three-sided draw scraper
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(flat, convex, concave). For panel sticking,
moldings, and rabbeted edges, a combination of
dental instruments, small knives, and chisels
worked well. 

The paint was carefully removed leaving the
thinnest possible glazing of old paint embedded
in the surface of the wood. Heat-assisted paint
removal was not effective on the iron hinges
and other hardware. Various chemical paint
removers were tested. Several based on methy-
lene chloride worked well, and a product called
5F5 worked best (methylene chloride, tuluol,
methanol). Tests with chemical strippers will
continue. 

The shutter bolt was removed. The screws
appear to be recent replacements, set in earlier
larger diameter holes. A powdery layer of gray-
ish paint was found under the plate. Samples
were taken.

Paint removal on the jamb revealed remaining
ends of a cut-off door header. the fragile end
grain blocks are still held in place by wooden
pins and the sill has an applied edge held in by
common wire nails. Circular scratches show ear-
lier leveling method. 

4/8/93 8 The sill, jambs, and shutters are in excellent
condition. Some areas show weathering and
minor surface deterioration. The rabbet on 
the closing edge of the left shutter was hollow
from insect tunnels. Various putties and fillers
were removed from these areas. A dilute 
epoxy resin was flowed into the tunnels 
and surrounding softened wood. Missing 
sections were squared off, leveled, and wood
dutchman installed.
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4/9/93 8 Training session with Jim Derstine on paint
removal techniques and surface preparation.
Stripped surfaces were lightly hand sanded with
120 grit, dusted, and wiped down with mineral
spirits. Kyanoil (alkyd resin, driers, and thin-
ners) was brushed on, repeating until the sur-
face was loaded and then toweled off. 

5/11/93 10 The upper and lower sash were examined. Each
pane of glass numbered starting with upper sash
left to right, one to twenty-four. The type of
glass and its condition recorded. The sash
exhibited a moderate amount of cracked and
flaking paint and glazing putty. There was no
obvious deterioration of wood joints at muntin
intersections or where the rail and stile meet.
Both sash were carefully removed. A temporary
window was fabricated from Plexiglas sheet and
1-by-2-inch stock. This two-part window was
fitted into the sash tracks along the jamb, head-
er, and sill and secured with screws. Jim
Derstine assisted in this work as a continuation
of his training. 

Much of the glazing compound was quite hard,
requiring heat to soften it for removal. A heat
shield for the glass was made from two sheets of
galvanized steel crimped around a sheet of
asbestos cloth. The shield was placed on the
glass, a sheet of galvanized steel was clamped
over the edge of the muntin, and a heating ele-
ment on a wire stand was set close to the glaz-
ing putty (Drawing 1). 

As a section of glazing putty softened, the heat-
ing element was advanced, allowing loosening
and removal of the putty and glazing points.
The process is simple, but each type of window
and putty requires some experimentation to
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find exactly the right combination of tools,
techniques, and proper heat range. Too little
heat and the putty requires so much pressure on
the tool that there is a risk of gouging the wood
or cracking the glass. The remaining putty will
require reheating to remove. There is a risk of
burning the exposed wood or overheating the
glass. Each time the putty or, for that matter,
paint is reheated it looses some elasticity and
eventually becomes hard set and requires chip-
ping to remove. 

A 1⁄ 2-inch wood chisel gently pushed along the
muntin edge was used to remove the bulk of the
putty. The points were removed with needle-
nosed pliers, and the remaining putty along the
edge of the glass was pulled out with a dental
scraper after being sliced with a veneer saw.

Jim Derstine worked for several hours removing
glass. Even with all of the putty removed many
pieces of glass would not release. I discovered
that the panes of glass had not been back put-
tied as is typical. Without the bedding layer of
putty behind the glass an irregular gap was visi-
ble when the sash was viewed from the inside.
On many panes this gap had been filled with a
thickened adhesive (looks like polyester or
epoxy resin) (see Drawing 2). 

The bond was broken by repeated scoring from
the inside along the adhesive-filled gap with a
sharp knife point and along the edge of the glass
on the exterior with a hooked dental scraper.

The glass was removed, cleaned, and set aside.
All paint, putty, and adhesive were removed
from the exterior of the sash. The sash was
lightly sanded and a coat of Kyanoil was
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brushed on the exterior and along the glass rab-
bet. The wood on the exterior of the sash was in
good condition with all coped joints tight.
There were no signs of rot or softened wood.
The grooves for the weight cord were hand
planed with a bull nose plane. The muntins,
rails and stiles were formed with several planes
on a bench. there are slight variations in the
width of the glass rabbet on the muntins, indi-
cating the offset of the blade in the tool. All
joints are mortise and tenon with locking
through pegs even where the muntins are
tenoned into the stiles and rails. One unusual
feature of the sash is that the meeting rail on
the upper sash runs the full width of the sash
with the stiles tenoned into it. The sash exhibits
first-class workmanship. 

5/14/93 10 Work on the sash in preparation for glazing was
completed. The glass were carefully examined.
Three types of glass were found:

1. Highly irregular, thin upper edge with a
thicker bottom edge. Bluish in tint usually
held in place by unevenly cut pieces of
sheet metal and glazed with a very hard
brownish-yellow oil putty.

2. Slight imperfections, more even in thick-
ness. Greenish tint, held in place by a
combination of uneven sheet metal points
and ungalvanized wire brads set in a medi-
um-hard white putty. 

3. Distortion-free modern glass. Greenish-yel-
low tint held in place by Red Devil type
galvanized points and bedded in a soft
crumbly white putty.

All glass had a plastic ultraviolet film adhered to
the inside surface. This film had been cut to fit
the glass tight against the muntin and had over-
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lapped paint drips and adhesive along the edges.
The film needed to be removed in order to fully
clean the glass prior to reglazing. The film
resisted attempts to remove it with readily avail-
able solvents, for example, toluene, isopropyl
and methyl alcohol, and acetone. The glass was
too fragile out of the frame to remove the film
by scraping. The film was scored with a razor
blade 5⁄ 8-inch along each edge and then peeled
off. The adhesive came off by scrubbing the area
lightly with a fine 3M pad soaked in acetone.

The intact pieces of the earliest glass were
returned to their place in the sash and puttied
(see Drawing 3). Standard DAP 33 glazing
compound was used. The remainder of the glass
will be set in a new acrylic-silicone compound
and a bedding compound developed by Morgan
Philips. New glass was temporarily tacked in
place until repairs to broken panes could take
place and a supply of replicated glass was found.
The ultraviolet film, although a nuisance, has
held the broken pieces of glass together. Test
repairs were carried out on several pieces of
glass. Hextal (Eponex 1510 and T403) was
worked into the cracks using the film on the
other side to align them. The joint line partially
disappeared upon curing. Part of the problem
may be air that is trapped in the back of the
joint by the film. Work will continue on
improving the appearance of the repairs.

5/15/93 4 The reglazing was completed and the temporary
window was removed and both sash were
returned to the jamb. 

Total Hours 66












