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Introduction
Continuing a longstanding collaboration, House of Representatives Curator
Farar Elliot contacted Smithsonian Museum Conservation Institute Senior
Furniture Conservator Don Williams to design and supervise the
conservation treatment of three recently re-acquired chairs with an
undisputed historical connection to the House chambers. Based on the use
needs and the chairs’ conditions, minimally intrusive treatments were
executed by David Blanchard and Michael Mascelli with the goals of
preserving as much of the original material as possible, inserting few if any
metal fasteners, and preserving a the full function of the chairs as useable
furniture. Treatments were executed based on the established precedents in
upholstery conservation combined with some innovative aspects resulting in
highly successful conclusions to this project. In the interest of brevity this
paper is a very truncated recounting of only the applications of minimally
intrusive upholstery as the most sensible preservation strategy. For
exhaustively detailed information on the other aspects of the project
(structural details, extensive structural repairs, and finish conservation)
please contact the authors.
Thomas Constantine Chair
The chair was constructed in New York by the shop of Thomas Constantine
in 1819 for the U.S. House of Representatives, and later passed into private
ownership. The chair, in its received state, had been damaged severely and
modified extensively, resembling only slightly its original form. Through
investigation and existing documentation of other extant chairs, a program
was developed to structurally restore the chair with a minimum of
intrusion.
A cursory visual examination revealed clearly that the chair had
suffered catastrophic damage and inept repair and had been repeatedly reupholstered. Through the several campaigns of re-upholstery, the wood
has been badly splintered as is sadly typical. The wood surrounding the
joints had been compromised by the tacking, and side rails have suffered a
dramatic loss of material.
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When the upholstery was removed, revealed were various

fasteners, new wood repairs, and broken pieces (figure 1). The corner
blocks were removed as were the multitude of fasteners, leaving the chair in
a very unstable condition. The front legs were easily removed as were the
rails. The back legs were connected by dowel pins to the back rail. The
dowels of this rail had to be cut in order to disconnect the rail from the legs.
Due to the severe instability of the chair and its parts, a fairly
aggressive approach was taken to consolidate and stabilize the seat frame.
Hide glue was injected into all breaks to consolidate the broken areas and to
isolate the original material from further treatment. A two-part epoxy putty
was used to fill where there was structural material loss. This approach was
taken to provide at least a minimum of structural integrity to a chair that
had none previously.
Because the side rail with the broken tenons provided no support
and was determined to need repair, new tenons were cut into the ends. This
was a fairly invasive process but due to the previous physical damage, and
the lack of integrity of the chair, it was best to prevent further failure. The
back rail was similar to a Douglas fir two-by-four. The previous repair was
poorly executed and damaging to the chair. Thus, the dowels were removed
from the back post, and the holes left were isolated with hide glue filled
with two part epoxy putty. A new oak rail was constructed with tenons on
the ends to use in the original mortises.
The original corner braces were missing and had been replaced
with new blocks, glued and screwed in place. These were removed, and
new oak braces were made to fit the original open mortise on the top of
the rails. Open mortises were cut in the new back rail to accommodate the
braces.
There was very little remaining evidence of the original
upholstery. There were small tacks and a piece of canvas on the back that
were probably original. These were all left in place. Due to the severity of
the damage, a minimally invasive method of upholstery was selected as the
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only viable option for regaining any aesthetic or utilitarian functionality,
and retaining the maximum original material. In preparation for subsequent
procedures the surfaces were isolated with methyl cellulose.
All losses on the seat and back frames were filled with molten EVA
in the form of low-temp non-toxic hot melt glue (figure 2). Manipulating
these fills with tools typical to woodworking hand work combined with
organic solvent burnishing yielded reversible stable fills with smooth
edges for the fabric to fold around. These edges were further covered with
a strip of black horse hair fabric, also applied with molten EVA. This step
assured that the long term wear that would be caused by a sharp edge on
the show cover would be reduced. The arms were reattached with hide
glue.
A seat form was carved out of ethafoam and attached to a newly Figure 3

fabricated plywood bottom deck. Then, the ethafoam was covered with
polyester batting followed by muslin (figure 3). A piece of black acid -free
mat board was attached to the bottom of the plywood deck for show. The
seat bottom was attached with screws and put through new corner braces.
The back panel form was carved out of ethafoam, covered in
polyester batting and covered in muslin. This unit was attached to a piece
of black mat board to provide some rigidity. The back was attached using Figure 4
velcro.
Because there are surviving examples documenting the use of
horse hair fabric, a show cover of black horse hair fabric was chosen
(figure 4). The bottom cover is attached to the chair by sewing the loop
side of velcro to the fabric and adhering the hook side to the inside of the
chair frame with molten EVA adhesive. Two brass screws were used to
hold the seam at the outside base of the arms. Four brass screws were used
to hold the seat cover as it wraps around on the back rail.
The show cover of the seat back was machine stitched along the top
seam (figure 5). The back cover was then sewn into the muslin, covering
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the ethafoam on the back. The front cover was then hand sewn to the back
cover. The back was then sewn to the seat to create a custom- fit slip cover
(figure 6).
The use of staples and brass screws was minimal, but deemed
necessary in creating a positive attachment of the show cover..
Investigation of original tack holes in the frame suggested a
decorative tack with a head measuring 3/8 of an inch across had been used.
The nails were cut off of most of the tack heads and were attached to the
show cover with molten EVA adhesive. Tacks were necessarily hammered
into the frame in areas where the fabric was folded over, creating a
significant level change that needed to be drawn tight to the frame. This
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was often accomplished using pre-existing holes in the frame.
At the beginning of this process the chair had been severely
compromised from every possible perspective. This chair has suffered
extreme physical damage through apparent abuse and multiple upholsteries.
Many previous attempts had been made to extend the usefulness of the
chair. However, the tacking that occurred from upholstery was the most
destructive aspect addressed by this treatment as the successive tacking
perforated the wood compromising its structure. This in turn compromised
the whole object . In short, there was very little structure left to support the
original mechanics of the chair. Through accepted and innovative practices
described above, the structural issues were addressed to create a platform
on which a minimally invasive upholstery program could be performed. In
the end, the chair is a sound object due to intenstive structural intervention
and no longer vulnerable to catastrophic failure; however, the intended use
of this object should be for display only (figure 7).
Figure 7

Thomas Walter Chairs
In addition to the Constantine chair this project two different chairs from
the set designed by Thomas U. Walter for the U.S. House, one from the
Bembe and Kimbel firm, and one from the Desk Manufacturing Company
(figure 8). The cushions, backrest pads and arm pads from the two chairs
were similar though not identical. One set of cushions was complete with
all original parts, and the other was missing the two arm pads. Overall the
condition as found was typical of upholstered pieces of this age which
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have suffered from numerous re-upholstery treatments done with
conventional tacks, which is that the bottom surfaces of the tacking rails
were in poor to extremely poor condition, and certainly not capable of
supporting tacks for another intrusive treatment.
Walter Chair“XIX” - Bottom Cushion
This cushion marked “XIX” is the larger of the two treated due to its
“stacked” construction, which created a deep well for the coil springs
including a solid wooden bottom (figure 9).
Figure 9
The condition as found included a large black horsehair pad
installed on top of the original materials, which had the effect of giving the
cushion a great deal more loft, than originally designed, but in the process
did consolidate and preserve a great deal of original upholstery material.
Extant was a virtually intact original hand stuffed edge roll, done in
traditional fashion with light unwaxed linen thread, and employing
horsehair gathered within the burlap and sewn in place on the frame.
Virtually all of the original burlap remained tacked to the frame, and
approx. 75% of the perimeter survived up to the top of the rolled edge.
The front leading edge of the edge roll was severely worn and most of the
burlap was missing on that section. The burlap decking which should have
continued over the springs was not present, save for a few tatters (figure
Figure 10
10).
All 8 of the original springs were in place, with a placement pattern
from the front to the back of 3-3-2, to accommodate the slight narrowing of
the cushion from front to back.
The treatment was to carefully remove the tacks holding the original
edge roll burlap and then remove the entire assembly of horsehair and
burlap as a unit, basically defining the perimeter of the cushion and open in
the center. Due to the stability of the original hand stitching and
compression due to age and use, this unit remained intact and held its shape
once removed. This allowed access to the inner cavity of the cushion
frame, which contained a substantial amount of broken and loose horsehair

as well as a significant accumulation of dust and debris. This material was
removed, carefully sorted, and any original tacks or fabric scraps were
recovered and cataloged. The original attachment of the springs to the inner
surface of the solid bottom was intact, and consisted of a short length of jute
webbing folded lengthwise and simply tacked on either side of the coil.
Each spring had two such anchors, located opposite each other, and secured
with #3 tacks. These were not disturbed. The spring-twine tacks were
gently lifted, the old twine removed, and new twine installed in the
traditional manner with a simple half-hitch. All other original tacks
retaining the burlap were left undisturbed.
The springs were then tied using 8-way ties, north-south, east-west
and both diagonals as was done originally (figure 11). The completed
spring ties were tensioned to give the cushion a relatively shallow loft as
consistent with the architectural drawings provided.
Figure 11
A layer of woven 100% acrylic fabric (Sunbrella) was cut and fitted
over the springs and lightly hand basted to the spring twine using linen
mattress twine. This acrylic fabric serves to consolidate the original
material and prevent the infiltration of any fiber or debris into the cavity of
the frame (figure 12). In order to maintain the “flat” profile of the final
cushion, to prevent the pattern of the springs from telegraphing up through
the covers, and provide a secure base for the replacement of the original
horsehair, a ½” non-woven, dense acrylic fiber pad was placed over the
acrylic fabric. The previously removed edge roll unit was then carefully
replaced and a few of the original tacks were replaced into their original
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holes to hold the unit in position. Using linen mattress twine, the acrylic
fabric was then whip stitched to the original edge roll, carefully following
the shape and contour of the rolled edge, securing and consolidating the unreinforced front section, and allowing approx. 3/8” overhang all the way
around the perimeter as would be typical in traditional work. With this
complete, the top section of missing horsehair was filled in with horsehair
material recovered from inside the cavity, and then a piece of acrylic fabric
was basted on top to close and complete the consolidation of the original
material. A thin layer of cotton wadding was placed over top surface and
additional piece of acrylic fabric was then installed over the top of the entire
unit, as would have originally been done with the muslin sub-cover, whose
remnants were folded in and retained in place. The glue surface edges of
the bottom of the frame were sealed with methyl cell adhesive as a release
agent. Then the final layer of acrylic fabric was secured to the bottom of
the frame with hot melt adhesive and no fasteners of any kind. The
corners were folded and hand stitched to create a complete secure base for
the show cover. Should the need arise to remove or replace the show cover,
this layer should be able to remain intact.
As with all the Walter chair cushions, the show cover was created

from Cordovan Morocco goatskin as specified in the original architectural
drawings. Due to the construction of this extra deep frame, none of the 6
goat hides was large enough to cover the cushion in one piece. Therefore a
machine stitched seam was introduced on each side, in an effort to make it
as unobtrusive as possible. A very thin layer of Dacron batting was placed Figure 13
over the acrylic fabric to give a final softness and loft to the show cover
and allow some workable material for hand regulating the corners and
edges. The show cover was cut and fitted to the frame, and attached using
hot melt adhesive and no fasteners whatsoever (figure 13). Minor chips and
missing areas of the frame were treated with methyl cellulose adhesive and
then filled with molten EVA adhesive and shaped to match the needed
profile. The completed cushion is fully functional.
Walter Chair “XIX” - Backrest
In addition, there is a very faint pencil mark, perhaps a signature on the
back face of the bottom rail, but it was not clear enough to read. As found,
this backrest had been stripped of all show cover and other than a piece of
muslin loosely attached with tape, it was in essentially original condition.
The burlap decking is of the same type (18 tpi flat – round) type as
found in the other pieces. The outer surface of the burlap decking showed
the original bridle stitches on 3” centers, for the loose horsehair filling, and
the original muslin cover (48 tpi warp and weft) was intact with most of the
original tacks holding it in place, as was the original cotton wadding it
covers. There is a hand stitched edge roll done in burlap and horsehair
exactly consistent with the bottom cushion. There was some discoloration
of the original muslin cover and wear through areas at the front corners as
shown in the adjacent photo, but overall the muslin was sound. The frame
contained a great number of original tacks still holding bits of the original
leather show cover, as well as several interesting scraps of prior show
covers including a large scrap of a bluish “leatherette” material which likely
dates from the 1920’s or 1930’s, and is unique among the four units in this
set. There was also a clear scrap of a blue and white fabric which also did
not appear in any of the other pieces. And finally there were several long
threads of the same greenish fabric found on the Curved Bottom.
The principal problem with the unit is that the burlap was almost
completely ripped through along the inner edge of the frame, allowing the
stuffing materials to protrude through the backside. As such the backrest
could not be returned to its original appearance by simply covering the
existing materials. A new inner framework was constructed, using ¾” birch
plywood rails and and a ¼” oak plywood bottom. This assembly fits tightly
between the frame rails, and was fastened to them with (4) 1 ¼” screws,
which are the only fasteners employed in this treatment. The use of this

inner frame allowed all of the original material to remain in place and be
consolidated, with no disturbance to any of the material or tacks. The
attachment of this unit to the chair frame is by means of (4) iron screws
installed from the inside, and the small rounded notches in the plywood
rails are to accommodate the installation of these screws. The back sides of
the frame members were treated with methyl cell glue and then the acrylic
fabric cover was fastened with hot melt adhesive and no fasteners. The
corners of the completed “over cover” were hand stitched closed to create a
smooth and even surface for the show cover. As in the prior work, this
cover should be able to remain intact should the need arise to remove the
show cover in the future.
The show cover was installed as described above, fastened to the
acrylic fabric using hot melt adhesive, and with the corners trimmed and
mitered.
The necessity of installing the mounting screws from the inside meant
that the outside back of the show cover could not be completely fastened
until the backrest is mounted on the chair. Therefore, outside back of the
show cover was fastened to the top rail and the top inch of the side rails
only, using hot melt adhesive. The completion of the installation was to
close the remaining three sides using hot melt adhesive. The completed
backrest is fully functional.
Walter Chair “XIX” - Arm Pads
The arm pads for this chair were missing, so based on the architectural
drawings and shadows on the chair frame, a set was constructed from
Ethafoam, shaped to the appropriate profile, and covered with acrylic fabric
fastened with spray adhesive. The ends were carefully hand worked to
insure a full surface for the attachment of the show cover. The pads were
covered using a layer of acrylic batting for loft and then the leather show
cover was steamed and hand fitted using hot melt. Due to the pre-shaping
of the Ethafoam, very little batting was required to achieve the needed loft.
The show cover was installed using the same single flap style as the
other arm pads, and the leather only extends to the inner surface of the pad
sides leaving the bottom surface in acrylic fabric. The attachment method Figure 14
was to install Velcro to the chair frame and the bottom surface of the pads,
for easy removal (figure 14).
Walter Second Chair - Curved Bottom Cushion
This smaller of the two cushions and was obviously re-upholstered at some
point in the not too distant past, using typical over-upholstery techniques.
The original edge roll and horsehair were completely removed and

replaced, and a re-creation of the needed shape was created using
replacement materials including burlap and coarse jute thread. In contrast,
the bottom of the frame, done in conventional jute webbing, was simply
left in place and then gone over with another layer of jute webbing. This
second layer of webbing was attached to the fragile frame using a great
number of machine driven wire staples.
The outer layer of webbing was removed, revealing the inner layer, Figure 15
which is of the same type and quality clearly indicating that it is not original
material. The tacks holding the inner webbing were modern machine made,
round head, blued tacks, approximately half of which were completely
loose. This inner webbing was carefully removed along with all of the
modern fasteners, revealing a severely damaged frame. The joints were
generally sound though the rails were considerably weakened with
consistent long grain cracks and checks and countless nail and tack holes.
The springs found were not original and arranged in a 2 – 2 pattern. These
springs were modern double conical ones and almost 9” tall, very large for a
relatively thin cushion. They were secured in the traditional manner with
new tacks placed immediately adjacent to the originals for the securing of
new spring twine. Approx. half of these tacks were loose and most of the
spring twine was not properly tensioned.
Upon removal of the bottom webbing, several noteworthy scraps
were identified, removed and cataloged. Threads of a black cloth bottom
dust cover and the #3 tacks used to secure it were found. There was clear
evidence of a prior fabric show cover in a shimmering green color that was
attached with small #2 tacks, there was some original burlap of the same
type as that found in the other chair cushion and the #12 spring twine tacks,
as well as some of the light gauge black spring twine itself. Also removed
was a common brass screw eye, used in some later re-upholstery to secure
spring twine to the inner side surface of a frame rail, no doubt because the
top tacking surface of the frame rail was in such poor condition. There
were also several hand wrought small square shank nails loose inside the
frame, and these appear to be original and may have been used to reinforce
the joints.
Though this cushion did not contain the significant amount of
original upholstery present in the XIX cushion, the re-upholstery work done
on the front rolled edge was in sound condition, and removing it would
have meant the loss of considerable original material, including much of the
rail itself. In addition, the attachment point for the spring ties retaining the
front part of the two front springs was underneath this rolled edge, and quite
sound. In order to preserve as much as possible of the original material, and
retain the cushion as webbed and sprung seat, an auxiliary inner frame was
constructed (figure 15). In addition, a number of areas of loss on the
original frame members, particularly at the corners, were coated with

methylcellulose adhesive, and then built up and shaped using molten EVA
as described above.
This inner frame was made from ¾” birch plywood secured to the
original frame with four 1½” screws; these are the only fasteners installed
into the original frame. To create a stable base for the springs, a ¼”
plywood bottom was installed, and fastened to the inner frame with screws.
This complete unit provides structural stability independent of the original
frame, though it was still necessary to compress and tie the springs using
spring twine. This was accomplished by utilizing the spring twine tacks
installed for the prior re-upholstery work. This allowed the original tacks,
and scraps of original spring twine to remain undisturbed, and did not
require the addition of any new tacks, as the newer ones were simply lifted,
wrapped with twine and re-set. The spring twine was completed using
traditional methods and a full 8- way tie, all using the “second” tacks, with
the exception of two lines that were anchored to the side of the new inner
frame to adjust the shape and loft of the two front springs.
As with the other cushion, the loft was kept low so that the final
profile would closely match the fairly flat style shown in the architectural
drawings. The remaining burlap from the front unit was folded back over
the frame, and then the same methodology used on the XIX bottom was
employed to build up the under upholstery layers. Acrylic fabric was used
to cover the springs, a layer of acrylic fiber pad added, and then a hand
stitched edge roll was created using linen mattress twine, including the
overstitching of the front edge roll, which served to completely stabilize it.
A thin layer of cotton wadding was added over the top surface for loft, and
then a piece of acrylic fabric added over the entire unit, as would have been
done with the original sub-cover. The acrylic fabric was secured with hot
melt adhesive and no fasteners were used, and as with the other cushion, the
show cover can be removed at a later date with the under-upholstery
remaining intact.
In the original form, this cushion would have had an “open” bottom
enclosed only by the webbing, and then covered by a thin black cambric
dust cover. In order to disguise the solid plywood bottom, and create a
more authentic look, the plywood was painted with flat black acrylic paint,
and then four interwoven strips of webbing were applied using hot melt
adhesive, and a black cambric dust cover was installed using a combination
of hot melt adhesive and a few #3 blued steel tacks into the plywood frame.
This provides a very traditional appearance (figure 16).
The show cover was executed as described above. A very thin layer
of acrylic batting was placed over the acrylic fabric to give a final softness Figure 16
and loft to the show cover and allow some workable material for hand
regulating the corners and edges

Walter Chair - Curved Backrest
The curved backrest fortunately was in a very similar condition to the other,
though some re-upholstery work included the addition of some common
lightweight pasteboard “bandages” installed over some of the worst areas of
damaged frame. This work was likely done with hide glue or yellow glue
and includes the addition of numerous wire staples, but it did serve the
purpose of preserving the original frame although all tacking surfaces were
in poor condition due to numerous re-upholstery treatments
As with the other backrest, the original burlap, and muslin were
intact as were the stuffing material of black horsehair that they contain with
the addition of three interwoven strips of jute webbing as added support
The treatment of this unit was similar to the other backrest, as a
plywood inner frame was constructed to provide support for the stuffing
materials without the need to disturb any of the original materials. This
frame was attached using (4) screws, into the inner faces of the frame rails,
which are the only fasteners used. The attachment of the acrylic fabric was
similar as well, employing the methyl ell coating and then a hot melt
adhesive to fasten the cover, without the use of any fasteners.
The show cover required a bit more hand steam fitting than the other
units due to the curved profile. Acrylic batting was used to create
appropriate loft and smooth out the irregularities of the pasteboard on the
sides, which was left in place. The cover was fastened using hot melt
adhesive to the acrylic surface. The fastening system for this backrest
consists of two dowel holes on the top rail, which engage two dowels in the
frame and two iron screws installed from the bottom of the chair frame rail
into the bottom of the backrest.
Due to the numerous and ragged holes in the bottom rail created by
the installation and removal of numerous screws over the years, the original
screw holes were located, and drilled out to receive brass threaded inserts.
These inserts will receive ¼ x 20 flat head screws installed in the manner of
the original wood screws, and will provide a simple and easy means of
removing the backrest without doing any further damage to the frame.
Curved Armpads
The wood structure of these arm pads was in extremely poor condition,
which makes it remarkable that they survived at all. There are numerous
repairs using glue and sawdust as was common in many shops. There were
two muslin covers present, the topmost not original and fastened with
modern blued #3 tacks. The complete show cover done using brown
cowhide and the cotton wadding associated with it was recovered and
preserved. No other evidence of prior show cover fabric was found.

The treatment of these items was to remove the second cotton muslin cover
which revealed the original cover and the original horsehair stuffing. This
cover was secured using #4 tacks all of which remained in place. The wood
surface was treated using methyl cell glue first, and then the cracks were
filled using hot melt adhesive, smoothed to match the original profile.
A small amount of acrylic batting was added under the original cover
to fill it out and restore the loft, and then the unit was covered with a bit
more batting and then the acrylic fabric fastened with hot melt adhesive.
The combination of hot melt and acrylic fabric served to fully consolidate
and stabilize the wood.
The leather show covers were installed in the same manner as with
the other units. As with the Curved Back, these pads were fastened to the
chair frame using wood screws from below, and the damage to the original
screw holes made them almost indistinguishable. Fortunately, a prior
repair included the insertion of several toothpicks and glue, and when
these were removed the holes became distinct. As with the backrest, (2)
brass threaded inserts were installed in each pad to receive ¼” x 20 screws.
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