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Introduction: 
 
The two adjacent upper-floor apartments in Building 38, the Tearney Building (built 1844), have 
been abandoned since the devastating flood of 1936. Their interior plaster surfaces are now in 
visibly poor condition. In many rooms, the keys that originally held the plaster to the lath have 
failed, resulting in the plaster's detachment. In some areas the plaster has been lost completely; in 
other areas it is loose or hangs precariously in space. In some places the lath has become 
detached from its supporting studs or joists. In order to stabilize the plaster on the walls and 
ceiling and prevent further loss, loose lath was re attached to its supports using finish screws, 
and loose plaster was re-adhered to its backing lath using an acrylic adhesive mixture developed 
for this purpose by the late conservator Morgan Phillips. Work was carried out as a joint BCB-
HAFE endeavor. 
 
The objective of the work was to stabilize all remaining material for future study and possible 
interpretation, preserving t e integrity of the rooms as they now stand. 
 

Personnel and Schedule: 
 
Naomi Kroll, Architectural Conservator for the Building Conservation Branch (BCB), planned 
and executed the project and wrote the final report. Richard Chilcoat, Project Manager, and Judy 
Jacob, Senior Architectural Conservator, both BCB, assisted in the project planning and 
execution. Allison Warner, Architectural Technician, BCB, and Chuck Anderson, General 
Laborer and Craftsman, HAFE, assisted in the project execution. Chuck Anderson also provided 
invaluable logistical support with supply acquisition, equipment troubleshooting, and site 
cleanup. 
 
Work was carried out over the course of two ten-day site visits, October 9-18, and October 29-
November 7, 2001. 
  



 

Previous Intervention: 
 
No plaster conservation measures have previously been taken on the upper floors of the building. 
The walls and ceilings show evidence of at least three campaigns of plaster repair and 
replacement, areas whose color and texture appear noticeably different: from the mixture (lime, 
hair, and sand) that is assumed  to date from the building's nineteenth century construction. 

The cedar shingles and much of the roof structure were replaced in 1997. The roof was pressure 
washed and resealed in. October 2001. 
 

Condition: 
 
Note: In 1981, measured drawings (plans and sections) were made of Building 38. The room 
numbers used below are taken from the plans; the sections' room numbers are inconsistent with 
those on the plans. 
 
There are two adjacent two-floor apartments of identical plan, with plaster and lath interior walls. 
In both apartments, the plaster surface is dusty and is covered with the fragmentary remains of 
paint and wallpaper campaigns. The plaster itself is generally sound except in areas of water 
damage where it is powdery and friable (e.g. on Room 302's ceiling, above and to the right of the 
door.) 
 
In many of the rooms, the plaster and lath wall membranes are in poor structural condition. The 
keying that holds the plaster to the lath has failed in numerous areas, resulting in the loss or 
instability of the plaster layer. The unstable areas are often adjacent to areas of loss and are often 
found in association with cracks in the plaster. There are also some plaster cracks that appear to 
result from building settlement (e.g. the diagonal transverse ones in Rooms 305 and 306 and 
above the doorways) and are not associated with plaster instability. 
 
Plaster damage is most severe on the second floor of the south apartment, Rooms 301, 302, and 
303. The ceilings are in the worst condition, with large areas of loss adjacent to dangling plaster 
and many loose keys (apparent from the attic space above). There are also a number of unstable 
areas on the walls. In the same apartment, there is significant instability and loss in the ceiling, 
east wall, and northwest comer of Room 201. The wall areas in particular are fissured with 
cracks, resulting in many loose pieces of plaster. The plaster on the walls and ceiling of Room 
202 and 203 is significantly better keyed, with only small areas of instability. 
 
 
 
 
 
 

 



 
Figure 1 Rm. 303, Typical ceiling condition. 

 
The plaster walls in the north apartment are generally in more stable condition. Only a few 
localized areas on the largely intact walls and ceiling of Rooms 205, 206, and 207 are unstable. 
On the upper floor, most of the plaster ceiling has been lost; the fragments that do remain along 
the south of Rooms 305 and 306 are unstable. The plaster walls on the third floor are unstable in 
several areas but are not unduly cracked or: fissured. 
 
In a few areas throughout the apartments, the finish coat of plaster is cleaving from the brown 
coat. This appears to be more common in areas of replacement plaster. 

In various places throughout the apartments the lath is broken or has become detached from its 
supporting studs or joists. 

 

Treatment Methodology: 

The challenge in stabilizing plasters whose keys have detached from their wood lath lies in 
uniting the disparate materials into a cohesive structure. Any treatment material must adhere 
well to both wood and plaster and must accommodate the former's flexibility and the latter's 
rigidity under live, gravitational, and thermal-expansion loads. Many traditional and 
contemporary methods of plaster stabilization fall short of this ideal in several respects. The 
practice of "rekeying" (spreading a layer of new plaster behind lath to adhere the broken keys of 
the loose plaster), is limited to areas where the lath is accessible from behind, is subject to failure 
at the original plane of failure and can add considerable weight to ceiling lath. Mechanical 
fasteners, such as screws with plaster washers, point-load the plaster by rigidly affixing it to the 
lath, and often fail around their perimeter as the lath expands, contracts, and deflects over time. 
Polymeric construction adhesives such as the Liquid Nails products, while flexible, can also 
result in uneven loading. Because these products do not spread out after injection but remain in 
a bead, loads are not evenly distributed between lath and plaster and eventually fail along the 
lines of their application. In addition, these adhesives cannot be used in gaps wider than 1/4". 

To address deficiencies in the available plaster stabilization methods, Morgan Phillips 

Figure 2 Rm. 303, Detail of detached plaster. 



Figure 4 Injection of adhesive through holes in ceiling lath. 

formulated an injectable acrylic adhesive that is flexible and strong, and that spreads like a grout 
under pressure. Ideally, the injection forms a layer rather than a bead of adhesive between the 
plaster and the lath, thus spreading loads over a maximum surface area. This formulation was 
published in the 1986 International Institute for Conservation conference proceedings, Case 
Studies in the Conservation of Stone and Wall Paintings, reproduced here in Appendix A. For 
this project, we modified the proportions of the filled adhesive slightly; the revised recipe is 
detailed in Appendix B. A list of supplies and suppliers is given in Appendix C, with MSDS 
sheets in Appendix D. 
 
The adhesive consists of a mixture of water-based acrylic dispersions manufactured by Rohm 
and Haas, one stiff (Rhoplex MC-76) and one more flexible (Rhoplex 1950). A thickener is 
added to the mixture to limit: flow after injection. The thickened acrylic mixture was used in 
gaps of up to 1/8" between plaster brown coat and plaster finish coat and between plaster and 
lath. It was applied with 60 cc syringes and large-gauge needles. For larger gaps between plaster 
and lath (the majority of the plaster delamination), a filled version was used containing liquid 
fluid coke (a gas-releasing shrinkage compensator), lime, and glass microspheres. The filled 
adhesive was applied in a bulk loading caulking guns with a 3/8" - 1/4" diameter tips made: 
from threaded plumbing fixtures or welded metal tubing. 
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All injection sites were first vacuumed 
out with a shop vacuum. The sites 
were then injected with a prewet 
solution of Rhoplex, water, and 
alcohol (applied with a hand-held 
pesticide sprayer or syringe, 
depending on the size of the void.) 

Figure 3 Injection of prewet solution. 

On the ceiling of the upper floor, 
where the lath could be freely 
accessed in the attic space, the filled 
adhesive was injected from above 
through holes drilled in the lath. 
Holes were drilled approximately 5" 
apart wherever plaster keys were 
missing or loose. 

Injection holes 

Adhesive emerging through gaps in loose 
plaster keys 



Figure 6 Plaster washers used for support as 
adhesive dries. 

 On the walls and second floor ceilings, the adhesive was 
injected from the front both through 1/4" diameter holes 
drilled for the purpose, and into gaps along the edges of 
lost plaster. Because the pressure required for the 
spreading of the adhesive could not be built up when 
injecting into the open space of the loss edges, small 
lengths of flexible rubber tubing were attached to the 
caulking gun tips so that the adhesive could be injected as 
far into the voids as possible. 

 

 

 

Injection points of both the filled and unfilled adhesive (edges and holes) were 
cleaned of excess using small steel spatulas and damp rags and sponges. 
While wet, the adhesive cleans up easily with water. When dry, it is soluble 
in acetone but is considerably more tenacious. 
 
In areas where the un-keyed plaster 
was slightly protruding from the wall, 
a gentle clamping force was applied 
to the system after adhesive 
injection by screwing plaster 
washers through the treated plaster 
and into the backing lath (these were 
removed after the adhesive had 
dried). In several areas, plaster was 
covered with pieces of Styrofoam 
and plywood and ''jacked up" while 
drying with 2x4 struts shimmed from 
the floor. 
 

 

\....:. 

 
 

Figure 5 Injection of filled adhesive. 



It should be noted that, despite the impression that may be conveyed by the preceding text and 
by Phillips' article, this treatment is not particularly complicated. Mixing the component stock 
solutions at the beginning of the project, mixing the adhesive several times a day, the frequent 
loading of the caulking guns and the daily cleaning and maintenance of the guns, are all 
procedures that soon become routine. The extra time and care involved are well worth the 
considerable performance advantages conferred by this technique over other available techniques 
for plaster stabilization. The skills required can be quickly picked up by a restoration plasterer or 
carpenter working alongside someone who is familiar with the technique. In the case of flat 
plaster stabilization, specific conservation skills are not required. 
 
 

Work Accomplished: 
 
Where possible, loose lath was reattached to its supporting joists or studs with finish screws. All 
areas of unstable plaster on wood lath, original as well as replacement, were treated as described 
in ''Treatment Methodology," above. Plaster was considered unstable if it was either visibly 
detached from its keys (when viewed from behind or through a loss edge), or if it moved with 
gentle hand pressure or sounded comparatively hollow when tapped. 
 
Cracks in the plaster were not treated unless the adjacent plaster displayed instability as described 
above. 
 
Plaster on brick or rubble masonry (found in the stairwell on the fireplaces and flues, on the east 
wall of Room 306, and on the north end wall) was not treated Most of the plaster in these areas 
was stable; in one unstable area (the stairwell leading from Room 304 to 205) the plaster was too 
bowed-out and filled with debris to be re-adhered to the wall. In another area of instability (the 
left of the Room 201 fireplace), the unstable plaster was slated for demolition as part of an 
upcoming, unrelated building improvement. 
 
Localized areas of plaster exhibiting severe water damage from former roof leaks were not 
treated. An example of this condition exists in Room 302's ceiling plaster, above and to the right 
of the door. The damaged plaster is powdery and barely forms a cohesive layer; it was decided 
that these areas did not warrant consolidation. 
 
The treated areas can be easily distinguished on-site by the injection holes and by the dark 
adhesive edges that are apparent along the plaster loss perimeter. A graphic summary of the 
areas treated is given in Figures 11 and 12. 
 
All phases of the project (before, during, and after treatment in representative areas) were 
documented with digital photography and 35 mm color slide film. 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 Rm. 303. N. side before treatment. 

Figure 8 Rm. 303, N. side after treatment. 



 
 
 
 

 
 
 

Figure 9 Rm. 303, S. side before treatment. 

Figure 10 Rm. 303, S. side after treatment. 
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Future Work and Maintenance Recommendations: 
 
To ensure the longevity of the stabilized plaster, it is essential that the now-intact roof be well 
maintained. Much of the past plaster damage appears to have been caused by water infiltration 
from above. 
 
There are many paint and wallpaper remains on the stabilized plaster, some of which are flaking 
or delaminating. The Scope of Work for this project did not include finish stabilization, but this 
work could be incorporated in a future package. It is not known whether the current finishes are 
obscuring anything of particular historical interest, such as intact original finishes or Civil War-
era graffiti. 
 
Historical and technical analysis of the plaster was also beyond the scope of this project. The 
stabilization work performed, however, does not preclude future study of this sort. 
 
On the walls and second-floor ceiling where the adhesive had to be injected from the front of the 
wall, the drilled injection holes were not filled after injection. This decision was made in 
consultation with the park; because of the somewhat fragmentary condition of the plaster, the 
holes generally do not appear visually distracting. If any of the rooms are opened to the public in 
the future (and room 201 is currently interpreted via a placard and viewed by the public through a 
door window), the park may wish to minimize the aesthetic impact of the holes. A conservator 
(or person with similar color mixing and matching skills) could fill them flush to the plaster 
surface with an interior vinyl spackling compound and paint them to blend with the surrounding 
finish. 
 

Figure 13 Rm. 302, Detail of injection holes. 
Figure 14 Rm. 301., Detail of adhesive bead between plaster and lath. 



Appendix A: 
 
Phillips, Morgan, ''Experiences in the Use of Acrylic Plaster Adhesives," Case Studies in the 
Conservation of Stone and Wall Paintings, Preprints of the Contributions to the Bologna 
Congress, 21-26 September 1986, eds. N.S. Brommelle and Perry Smith, International Institute 
for Conservation, London, pp. 34-37. 

(See attached.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Appendix B: Modifications to Phillips' Recipes 

Prewet Solution: 
5 parts water (by volume) 
1 part Isopropanol 
2 parts Rhoplex MC 76 

This is mixed ahead of time and stored in a covered 5-gallon container. 

Adhesive: 
Rhoplex LC-67 is no longer manufactured; Rhoplex 1950 is used as a replacement. A 3:2 
mixture of Rhoplex MC-76 to Rhoplex 1950 was used for the plaster on lath. If plaster on a 
masonry substrate is being adhered, MC-76 alone can be used. The adhesives may be mixed 
ahead of time and stored indefinitely in a sealed container. 

Thickener: 
The gel thickener was mixed as directed by Phillips, using the following volumetric 
measurements: 

2 ½ quarts water 
2 cups Acrysol ASE 60 
¼ cup ammonia hydroxide 

This is mixed ahead of time and stored in a covered container; this makes enough to thicken 
about a week's worth of adhesive for three people. It is important that the ammonia be added 
in a well-ventilated area, preferably outdoors, and that the person mixing be wearing a 
respirator with ammonium fume cartridges. The thickener should be mixed by hand and not 
mechanically. 

Unfilled adhesive: 
Mixed as directed in article, with thickener added to adhesive mixture until a thick but injectable 
consistency is reached. This may be mixed ahead of time and stored indefinitely in a sealed 
container. 

Filled adhesive: 
4 cups Microballoons 
4 cups lime 
4 cups coke 
8 cups Rhoplex mix (3:2 MC-76: 1950 for wood lath, MC-76 alone for masonry.) 1 cup water 
~ ½ cup thickener (add until proper consistency is reached) 

This is mixed immediately before use and lasts for several hours. It is important that Phillips' 
mixing directions and caveats (although not proportions) be carefully followed. 
 



Appendix C: Supply List and Suppliers 
 

Available from Conservators Emporium, 100 Standing Rock Circle, Reno, 
NV 89511 (775) 852-0404, FAX (775) 852-3737, www.consemp.com  

Rhoplex MC-76* 
Rhoplex 1950* 
Acrysol ASE-60* 
Fluid liquid coke* 
Glass microspheres* (Note: A respirator with HEPA filters must be worn when working 
with glass microspheres; they are lighter than air and are easily inhaled in1o the lungs.) 

 
Available from Fisher Chemical, 711 Forbes Avenue, Pittsburgh, PA, 15219; (800) 766-6000, 
FAX (800) 926-1166, www.fishersci.com  
 

Isopropanol (laboratory grade) 
Ammonium Hydroxide (28% NH3)* (Note: A respirator with ammonia cartridges must be 
worn when working with this volatile chemical) 

 
Syringes, 60cc plastic disposable with Luer connection tips 
Needles, 16 gauge 

 
Available from Sculpture House, 100 Camp Meeting Avenue, 
Skillman, NJ 08558; (888) 374-8665, FAX (212) 645-3717, www.sculputrehouse.com  
 

Steel plaster-modeling spatulas 
 
Available from hardware, building supply, and housewares stores: 
 

Type-S Lime 
Plaster washers and screws 
Finish screws 
 
Bulk loading caulking guns with tip 
attachments 
Flexible rubber tubing 
Hand-held pesticide sprayers 
Drill with 1/4" masonry and wood bits 
Mixing propeller attachment (70 mm 
diameter) 
 
Window screening on frame 
WD-40 

Utility knife  
Latex gloves 
Dust masks 
Tyvek coveralls, or sacrificial clothes and hat 
 
Small paint brushes 
Measuring cups 
Bamboo skewers 
Drop cloths 
Rags Sponges 
Shop vacuum cleaner 
Empty 5-gallon buckets 

http://www.consemp.com/
http://www.fishersci.com/
http://www.sculputrehouse.com/


Pieces of thin foam insulation or sheets of packing foam, for padding 
Pieces of plywood in various sizes and thicknesses, for bracing 
Lengths of2 x 4s and other lumber, for bracing from the floor 
Wood shingles, for shimming the bracing 

* = Denotes MSDS attachment in Appendix D 
  



Appendix D: MSDSs (attached) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 



 



 



 
 



 





















 





 



 



 



 



 



 



 



 



 



 





 

United States Department of the Interior 
NATIONAL PARK SERVICE 

NORTHEAST CULTURAL RESOURCES CENTER 
BUILDING CONSERVATION BRANCH 

NEW YORK FIELD OFFICE 
26 WALL STREET 

NEW YORK, NEW YORK 10005 

April 11, 2002 
 
 

To: 

From: 

Architect, Harpers Ferry National Historical Park 
 

Chief, Northeast Cultural Resources Center, Building Conservation 
Branch 

Subject: Transmittal of treatment reports. 

Please find the enclosed treatment reports: "Stabilization of Interior Flaking Paint in the 
Frederick A. Roeder House" and "Building 38 Interior Plaster Stabilization." There are 
twenty copies of each report and one set of color slides, documenting each project. 
Electronic versions of the reports have also been sent. 

If you have any questions or comments, please call me. 

 
 

Stephen Spaulding 

970-978-9127 

enclosures 

 
HAFE PKG. 118/PMIS 41556 
Rehabilitate Buildings 5,7, 16 and 16A - 
Stabilize Roeder House Paint Layers 

 
 

 
HAFE PKG. 643A/PMIS 27987 
Paint/Plaster Interior Historic Building 
#38, Tearney Building 

electronic cc: 
D. Campbell, Supt., HAFE 
R. Chilcoat, Proj. Mngr., NCRC/BCB 
J. Jacob, Sr. Consv., NCRC/BCB 
N. Kroll, Arch. Consv., NCRC/BCB 
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