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Stenton  
Yellow Lodging Room 

Historic Finishes Analysis  
 

This report addresses the historic finishes in the Yellow Lodging Room of Stenton, the ca. 1730 home of 
Colonial Mayor James Logan.  Curator Laura Keim initiated the project to update existing research on the 
room in preparation for re-interpreting it.  Conservator and Finishes Analyst, Catherine Myers determined the 
original finishes, their composition and appearance.  She created paint boards and advised on the replication 
of the finishes.    

Over the course of a year, curator and conservator identified specific questions to be answered by the 
analysis of finishes. A initial list of thirteen questions expanded over time to include nine additional follow-up 
questions as follows: 

	 Initial Questions: 
1. What is the most complete sequence of paint layers on the wood trim?   
2. What were the finishes on the sashes when they were replaced in the 1780’s?   
3. Were the finishes on the trim uniform?  
4. Is it possible the bolection molded fireplace surround was a different color or type of finish?   
5. What was the appearance of the baseboards?  
6. Was the paneling (window seats, for example) always painted? This question of how early in its life 

Stenton rooms were actually painted has come up in previous studies.    
7. Were the doors ever grained?   
8. What was the appearance of the graining?  
9. Were the walls ever papered or covered with fabric? 
10.  Is there evidence of smoke near the sconces on the south wall? 
11. Was there wainscot?  
12. Is there unusual finishes evidence on the wall or trim behind the maple high chest to suggest when 

the seat molding was cut off?  
13.  Is there finishes evidence to support that the bed was originally located in its present place? For 

example, are there fewer layers of paint on the shutters behind the bedstead?  
       	  
           Follow-Up Questions  

1. Do other samples of the wall plaster reveal the presence of wallpaper adhesive?                          
2. Do additional samples of the fireplace surround show evidence of a unique finish?                       

Samples from the fireplace mantle do not show evidence of a different finish. 
3. Using FTIR to analyze media, and SEM-EDS and Raman for pigments and media, what is the 

composition of the yellow paint? Specifically, what pigments and media were used to make it?        
See the analytical report details below.  

4. Using false color and SEM/EDS, what is the distribution of the pigments? 
5. Linseed oil paints are translucent in appearance.   Can the reasons for this translucent appearance 

be seen in paint samples with SEM/EDS? 
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6.  Confirmation of the finishes on the window surrounds is needed. 
7.  Confirmation of the finishes on the shutters is needed. 
8.  Additional samples from the baseboards are needed to confirm the original finish.  
9.  Additional samples on the panel above the fireplace mantle are needed to confirm the finish. 

 Methodology 
Once the locations for sampling were established, the conservator took several samples from each type of 
feature to ensure accuracy.  These samples were examined on site with the field microscope  before being 1

returned to the laboratory for further microscopical examination and other analysis. 

In the lab, samples were embedded in a two part polyester resin (Bioplastic) and allowed to cure. They were 
then cut in cross section with a diamond bladed Isomet saw, polished to a glass-like finish, mounted on 
slides and photographed at 25X -50X magnification with a Nikon compound microscope illuminated with 
dual gooseneck fiber optic daylight filtered light.   A selection of samples was further examined with a Nikon 
fluorescence microscope fitted with filter blocks such that auto fluorescent properties of the finishes samples 
could be seen. 

The samples were compared both between examples from the same features and among different features.  
When anomalies were identified, additional samples were taken for clarification and confirmation. Exposure of 
the original paint finishes on site confirmed information seen in the cross sections.  

In order to confirm the composition of the paint, Catherine Matsen instrumentally analyzed samples with FTIR 
Raman, and SEM/EDS  at the Winterthur Museum Scientific Research and Analysis Laboratory. Two specific 2

research goals were addressed: 1. the composition of the paint, including the pigment and medium;  and 2. 
the distribution of the paint constituents.. Color was measured by eye with Munsell color chips and with 
spectrophotometry using a Konica Minolta hand held spectrophotometer.  Three readings resulted in an 
average.  In order to fully understand and to see the appearance of the original paint, the conservator 
mechanically removed all of the paint on one side of an entire shutter.  Exposing a large area of original paint 
not only allowed for the original paint to be seen in the context of the room, but it provided a reference for 
matching the paint.  

Color boards were prepared according to eighteenth century painting handbooks, particularly, The Art of 
Painting in Oyl.  The boards were sized with an application of linseed oil with a small amount of lead white. 
They were then primed with a paint made of linseed oil lead white and allowed to dry.  The surface was 
sanded before applying various versions of paints made with the same materials found by analysis.  Several 
varieties of pigment were used to achieve the most accurate mix, including grinding of a pigment from a solid 
source to achieve a similar particle size.  

 A portable Nikon zoom stereomicroscope with magnification ranging from 5X-20X.1

 FTIR is Fournier Infrared Spectroscopy; Raman spectroscopy; and SEM is Scanning Electron Microscopy with Energy Dispersive 2

Spectroscopy. 
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Question 1:  What is the most complete sequence of paint layers on the trim?  

The molding beneath the chair rail shows the fullest stratigraphy with the following stratigraphy:   1.  wood 
substrate;  2. white prime; 3.  yellow finish; 4. gray green finish; 5. multiple layers of white; various additional 
layers and the current tan layer.  

Sample YLR.1.b. 10X objective.  North.  Molding under chair rail. 

These cross sections represent the 
stratigraphy of finishes on wood 
moldings throughout the Yellow 
Lodging Room.   

As seen in these cross sections, the 
first warm yellow finish was applied 
over a white prime layer.  The 
second finish is consistently light 
gray green. 

This same sequence of finishes 
appears consistently on the 
moldings and woodwork throughout 
the room.  Later finishes in these 
locations were white and, in the 
case of Sample YLR.19(2),  black 
and dark brown. 

Note that the red pigment particle in 
the yellow paint layer.

Sample YLR.19(2). 10X objective.  West wall.  Window seat molding.
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Question 2.  What finishes were applied to the sashes when they were replaced in 1780?   

The replaced sashes were painted light grey green. Apparently the wood elements in the room were 
painted only once between the original finishes campaign and 1780.  

YLR.10.  5X. West wall.  Middle window. Sash.

YLR.9.b.  5 X.  West wall.  Southmost window. Sash.

Samples from the sashes are consistent 
in showing that the first finish was grey/
green and was applied over a white 
prime. Since it is known that the sashes 
were replaced in 1780, this important 
finding establishes that the same grey 
green found elsewhere also belongs to 
1780.  It also makes clear that the trim in 
the Yellow Lodging Room was not 
repainted until 1780, some fifty years after 
the house was built.  

Although the color is decidedly grey 
green, it is possible that it was actually 
light blue, as Matt Mosca suggests in his 
2001 study.  Light blue, called “ice color” 
was popular in the late eighteenth 
century. 
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Question 3:  Was the finish on the trim uniform? 

The finish appears to be uniform on the moldings examined, notably the door surrounds, doors, sashes, and 
window seats.   That is, there was no evidence of subtle color variations or differences in sheen between 
one part of a molding and another. Differences, such as the thin white prime on the doors, may have been 
intended to reveal , as opposed to disguising, wood grain.

Sample YLR.19.a. West elevation. Window seat 
adjacent to high chest. Molding.

Sample YLR.27(2) .10X. East wall.  
Door surround at north end to small room.

Nothing in particular indicates that elements of the trim 
were finished differently than others.   

A lead white oil prime followed by a yellow oil paint 
appears on all features of the trim.

STN 3. West elevation. Northmost window. Paneling 
window seat.  On bead molding.  

Sample YLR.31.a.ii  5 X. West wall.  North window.  
North end.  Molding under chair rail. 

Sample YLR.21.  Fireplace mantle. 
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Question 4:  Was the bolection molded fireplace surround a different color or was it decoratively 
painted? 

It is possible that the fireplace surround was marbled to imitate a yellow marble, as suggested by the mutiple 
layers of yellow paint, not found elsewhere.  Additional analysis and exposure are needed.  

This sample of the fireplace mantle shows that 
as many as three layers might have comprised 
the finish. 

In ultra violet light, the distinction between the 
first two layers, which appears to have been 
applied at the same time. is more pronounced. 

Sample LYR.21.b.  10X. Fireplace surround.  
Upper right corner of mantle. 

Sample LYR.21.b.  10X.  UV.  Fireplace surround.  
Upper right corner of mantle. 
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Question 5:  What was the appearance of the baseboards?  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STN. 12-6.16 

Samples from the baseboards 
indicate that it was originally 
painted yellow.  

Samples here demonstrate that 
the black and dark brown 
finishes, originally believed to be 
the earliest finish on the 
baseboards, are actually 
preceded by the white prime 
and yellow finish found 
throughout the room. 

Samples STN 16-6.16 and  
STN14 -6.16 clarify that the red/
brown finish was actually 
applied over the earlier white 
prime and yellow finish. 

Samples 5(2)  from the 
baseboard at the west elevation 
suggests that the dark red 
brown was the original finish. 

In sample 4(2), a reddish brown 
layer, which is difficult to see 
here, appears directly on the 
wood substrate and was 
probably a result of retouching 
after damage to the original 
finish. 

Sample YLR.5(2) at 5X and 10X. West 
Elevation.  North most window. 
Baseboard south of window seat. 

Sample YLR.4(2).  W wall. North most 
window.  Baseboard molding under 
window seat. 

STN 16-6.16.  Baseboard at east wall 

Sample STN 14- 6.16 Baseboard
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Sample  YLR.13b. N wall.   Behind bed,  
Window seat. Paneling. 

Sample YLR.13a.  N Wall. Window seat 
behind bed.  Paneling.  

Sample YLR. 3.  West wall.  Paneling of 
window seat.  North most window.

. 

Sample 13a is missing the first yellow finish but 
shows the grey green finish, suggesting that 
the yellow finish was not applied here, possibly 
because the bed was already in this location 
and it was difficult to access.  However, 
painters managed to reach it in 1780. 

An additional sample, (Sample 13b) however, 
shows  fragments of the yellow finish directly 
on the wood substrate. Here,. the gray green 
is missing. 

Sample 3, which is not behind the bed, 
illustrates the presence of the original yellow 
tan and the second grey green finish. 

Question 6.  Was the paneling (window seats, for example) always painted?    

There is no evidence of oils, waxes, or dirt layers that would suggest the window seat moldings and paneling 
were exposed over a period of time.   The wood was originally painted warm yellow. The stratigraphy is the 
same behind the bed as it is elsewhere.  

STN 24. Door to closet at NE 
corner. 
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Questions 7 and 8.  Were the doors ever grained?  If so, what was the appearance of the graining? 

The doors were not grained. Both the doors and the door surrounds were painted yellow. Interestingly, the 
prime coat on the doors and door surrounds is very thin.  It is possible that the appearance of the wood’s 
grain was intended. 

Sample YLR.24, 10X.  East wall. Door to stair 
hall.

Sample YLR. 22a. 10X. South elevation door.

Sample YLR.27.  10X. Door surround.  East 
wall at north end.

Sample YLR.24, 10X. UV. East wall. Door to 
stair hall. 

These samples from the doors illustrate that the 
yellow paint was applied over an extremely thin 
layer of prime. 

For reasons that are unclear, the doors and door 
surrounds were not painted grey green in 1780.

STN 22b. Door to Blue Bedroom
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Questions 9, 10, 11 and 12: Were the walls ever papered? Were the walls covered with fabric? 
Was there wainscot? Was there evidence of smoke on the plaster walls near the sconces at the 
south wall? 
   
It is possible that the upper walls were papered. Multiple layers of whitewash on the dado and the possible presence of 
adhesive on the upper wall together make a case for papered upper walls and plain dado. Additional analysis is 
recommended.  There is no evidence in the form of nail holes for furring strips  to support the presence of textile wall 
covered. wainscot suggests that the lower walls were plain. 

Sample YLR.28.1.  10X. West elevation. 
Plaster wall. Dado behind high chest. 

The multiple layers of lime 
wash on the dado suggests 
that the lower walls were 
continuously painted with lime 
washes, Sample YLR.28.1 
represents many generations 
of lime washes. Combined 
with the absence of nail holes 
in the dado, one can assert 
that the lower walls were 
painted and that there was no 
wainscot. 

Samples from the upper wall 
(Sample YLR.29.2.i and YLR.
29.2.ii behind the high chest 
reveal a layer that may be an 
adhesive, pointing to the 
possibility that wallpaper may 
have existed there. Additional 
analysis is recommended. 

Further, there is no evidence 
of nail holes for furring strips 
needed for a textile covering.  
Nor is there evidence of nail 
holes or absence of finish 
layers to suggest that 
wainscot was originally in 
place.  

Evidence of smoke on the 
walls near the sconces was 
not conclusively found. 

Sample YLR.29.2.i Plaster wall. Upper. 
Behind high chest.

Sample YLR.29.2.ii Plaster wall. Upper. 
Behind high chest.

Sample YLR.29.2. UV. Plaster wall. Upper. 
Behind high chest.
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Question  13.  Is there unusual finishes evidence on the wall or trim behind the maple high chest?  

Samples from the undisturbed and cut moldings of the window seats adjacent to the high chest show that 
both surfaces were painted yellow.  This suggests that the molding was cut off at the edges early in Stenton 
history before the trim was p.  What is interesting is that the grey green layer was not painted on the cut 
edges, as it was on the uncut molding, an anomaly that suggests that the high chest -or other furnishing for 

SampleYLR.19a. West elevation. Window seat 
adjacent to high chest. Molding. Original surface 
of window seat molding. 

The interior edges of the molding adjacent to the 
high chest at the west elevation were cut off at 
some time.  It is believed that this was done to 
accommodate the high chest.  Samples were taken 
to see if the undisturbed molding presented a 
different finishes stratigraphy than the surface of the 
molding that had been cut off.  

Samples 19a and 19(2)  both represent the 
undisturbed molding.   They show that the yellow/
tan paint layer was original and that gray green 
occurred as a second finish.   

Sample 20, taken from a  surface of the window 
seat molding that had been cut, was also painted 
the same yellow. When compared with Samples 
19a and 19b, Sample 20 is missing the gray green 
paint layers that belong to the 1783 period, 
suggesting that the large piece of furniture in 
question was moved into place before 1783. If it 
was original to the room, the room was painted 
before the furniture was placed. 

Sample YLR.19(2)  West elevation. Window seat 
adjacent to the high chest. Undisturbed surface.

Sample YLR.20.  West elevation. Window seat molding 
at location where it was cut off.
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Question  14. Is there evidence to support that the bed was originally located in it current location 
in the form of fewer layers of paint on the shutters behind the bedstead or on other molding?  

Results are inconsistent.  While the original yellow finish is not present on the shutters behind the bedstead, 
it is evident on the window seat paneling behind the bedstead. In all three cases below, the 1780 grey green 
is missing, suggesting that the bed was in place during the 1780’s, when the window sashes were replaced. 

Sample YLR.18(2).   10X. North wall. East most 
shutter. Paneled side.

Sample YLR.12 10X. North wall, behind bed.  
Left shutter. Panel closest to hinge facing inward.

Sample YLR.13.b. 10X. North wall, behind bed. 
Paneling below window seat.

Sample YLR.18(2) documents that the same 
yellow paint associated with the first finishes 
campaign is also present on the shutters. 

On Sample YLR.12, the original yellow finish as 
well as the 1780 grey green finish are missing. 

However, the historic yellow finish appears on the 
paneling below the window seat. In this case, the 
1780 grey green is missing. 



MYERS CONSERVATION 
Heritage Conservation Practice, Planning and Policy 

Catherine S. Myers, Principal 

 
Color Measurement 

Question: 	 	 What is paint color? 
Methods:  	 	 Munsell match of samples.  Munsell match on site. 	 	 	 	
	 	 	 Spectrophotometry 
Conclusions:  	 	 The paint is warm yellow ochre color. The closest Munsell match is 	 	
	 	 	 10YR 	 6/6, which corresponds to : 
	 	 	 L*  54.64, a* 14.39; b* 44.06  
 
	 	 	 The *L*a*b color of exposed paint on one of the shutters is: 

	 	 	 	 SCI	 	 SCE	  
	 	 	 L*	 48.04	 	 47.80 
	 	 	 a*	 14.90	 	 15.01 
	 	 	 b*	 42.95	 	 42.95 

	 	 	 	 SCI	 	 	 	  
	 	 	 L*	 47.67	 	  
	 	 	 a*	 15.22	 	  
	 	 	 b*	 44.54	 	  

	 	 	 The color closely approximates Benjamin Moore Golden Meadow 	 	 	
	 	 	 and Golden Retriever 
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STN 24.  Door to closet at NE corner
STN 22.  Door to Blue Bedroom.  UV
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The finishes on the woodwork throughout the room are yellow. This includes the shutters, 
cornices, doors and surrounds, fireplace mantles, window seats and moldings, and 
baseboards. The paint is composed of lead white with yellow and reddish brown iron oxide 
pigments bound with linseed oil.  There is no indication that varnish was applied over the 
finishes. It appears that the walls were whitewashed with white lime wash multiple times.  There 
is no evidence of furring strips for wall fabric or evidence of wallpaper adhesive.  It is possible 
that the walls were originally painted with distempers, which was entirely removed before lime 
washes were applied.  Although somewhat incongruous, evidence suggests that the walls 
were limeqwashed.  

The exact appearance of the finish is not entirely known at the moment because of darkening 
of the linseed oil medium and alteration of the lead white pigment, which darkens, yellows and 
become transparent over time.  However, excellent examples of the original finish are available 
on some of the shutters, where later paint is peeling at the juncture with the original, allowing 
the undisturbed original finishes to be revealed.  These beautiful yellow finishes offer the 
opportunity for replicating them with handmade paints of the same composition as the original.  

Question: 	 	 What was the paint medium? 
Methods:  	 	 Fluorescence microscopy and FTIR. 
 

Remarks: 	 These photomicrographs of the yellow paint layer in cross section illustrate the 
distribution and morphology of the pigment particles. The image on the right, with ultra-violet 
filtered illumination, clarifies that a surface coating was not applied to the paint. 

Stenton               Yellow Lodging Room         Analysis of Historic Finishes           October 2015



MYERS CONSERVATION 
Heritage Conservation Practice, Planning and Policy 

Catherine S. Myers, Principal 

 

Remarks:   FTIR spectroscopy (right) characterizes the composition of the paint (red spectrum) 	
as containing lead white pigment in an oxidized drying oil (green spectrum). The strong stretch at 
approximately 1520cm-1 results from carbon-oxygen bonds characteristic of the chemical 
reactions between metal ions (such as lead) and drying oils. The ester linkages of the fatty acid 
components of oils are hydrolyzed and complex with metal ions to form organic acid salts.  

Conclusions: 	 The original paint was bound with linseed oil 

Question: 	 What pigments were used to color the paint? 
Methods:  	 PLM, FTIR, SEM-EDX, Raman Spectroscopy 
Conclusions:  	The paint was colored with yellow ochre, lead white, and another iron oxide 		
	 	 pigment, such as burnt sienna. 

	 Raman spectroscopy further confirms 	
	 the presence of lead white with a 	
	 Raman shift peak at 1050cm-1. Despite 	
	 direct analysis of the orange- and 	
	 brown-colored pigment particles in the 	
	 first yellow paint layer with Raman iron 	
	 oxides were not detected – likely due to 	
	 their low concentration. 
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Remarks: Comparison of the back-scattered 
image (above at 720 X ) to the cross section in 
visible light (UL) shows that the brown/red particles 
possess lower atomic number elements (such as 
iron); that the yellow particles are also comprised 
of lower atomic number elements (such as iron); 
and that the white particles are the higher atomic 
number elements (such as lead). 
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pigment-rich	region	

medium-rich	region	

Back-sca'ered	electron	image,	8378×	magnifica9on	

False color elemental map, 1005 X magnification. 

Backscattered electron image at 720X.
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Comparison of some of the paint board with the original yellow paint on the 
shutters.

Examples of paint boards.
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Conclusions 

-  The trim was painted yellow sometime between 1723-1780.  It included the shutters, window surrounds, 
window seats,  doors, door surrounds, chair rail, and baseboards, and cornice.  

- No evidence of nailers to support the presence of textiles on the walls was found.  There was also no 
evidence of patching of nail holes. Therefore, it can be safely said that the walls were not covered with 
textiles.  

-  No evidence of wallpaper adhesive was found after two attempts to locate evidence of finishes different 
from the limewashes.  It is possible that the upper walls were papered and that the adhesive was removed.  
It is also possible that the walls were painted with distemper and that no trace of it remains. However, only 
evidence of lime wash was found.  

-  Like the upper walls, the dado was painted numerous times with an un-pigmented lime wash. 

-  The molding on the reveal of the window seat adjacent to the high chest at the west elevation was 
apparently cut off (possibly to accommodate a large piece of furniture) before the period in which the trim 
was painted yellow. These cut surfaces were not repainted light grey green in 1780, suggesting that they 
were were inaccessible during that time. This absence of the 1780’s green gray paint supports the case 
that a large piece of furniture was in place at that time. 

-  The bedstead may have been in its current location originally. However, the argument that surfaces behind  
the bed would not have been painted while it was in place is complicated by the absence of yellow finishes 
on the shutters but their presence on the window seat behind the bed.  It is likely that the shutters in this 
location were not originally painted but that the window seat was painted before the bedstead was put into 
place. Some of the paint samples from behind the bed do not contain the 1780’s green paint, suggesting 
that those surfaces were not repainted at that time.  

- Most of the trim was repainted light grey green in 1780.  This included the window seats, sashes, and 
shutters.  The doors however were not painted at this time and remained yellow. The baseboards and chair 
rails were painted dark brown during that time.  
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