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Description of Project  

 

In early 2007 the Seashore Trolley Museum of Kenneybunkport, Maine asked BCA to isolate and match paint 
treatments for Locomotive 100, a piece of early twentieth century rolling stock in their collection. The target 
date for the matches was the last period1 during which the Locomotive remained in service, c. 1935 - 19402. 
We mixed custom matches to the colors of the paints, and include them in clear sleeves at the end of the 
Report.  

Discussion 

 We worked with three large pieces of painted wood from the Locomotive, delivered to our Dedham office by 
the Museum. We also subsequently processed an additional sample from the exterior. After examining the 
paint layering sequences of the samples under binocular magnification, and choosing spots that seemed to bear 
complete layerings, we cut out small plugs of paint on wood substrate with an electric cutting tool. Parts of 
these we embedded in polyester resin which we ground and polished perpendicular to the paint layers to form 
cross sections. These we photographed at either 125x or 250x in both visible and ultraviolet light. In the 
ultraviolet, some materials in paints and varnishes "autofluroesce" or glow in characteristic colors and 
intensities, allowing some layers to be traced from sample to sample in a way not always possible in visible 
light. The UV views were especially helpful in analysis of the Locomotive 100 exterior coatings, as the several 
clear finishes which covered the earliest treatments were much more legible in this light that in visible light.  

It is generally easier to identify original treatments than ones in mid-sequence, as there is often not evidence to 
tag a particular later treatment to a particular point in time. To assist in this, as well as to refine the Museum's 
choice of interpretive period, Donald Curry, the Museum's Interim Shop Manager (and BCA's contact person) 
made inquires of people who remembered the Locomotive in service and in its early years at the Museum. He 
also assembled thirteen known pictures of it which he dated and put in sequence, making a table of information 
culled from them. He distilled this into a single page information sheet. Both of these are appended.  

 

Exterior. The original exterior treatment of Locomotive appears to have been an extremely dark brown which 
would have appeared black to the eye. (See photograph #1 of cross section #la.) The paint was finished with a 
varnish, which appears not to have been pigmented. This treatment degraded badly, appearing in the sample as 
discontinuous islands of paint under the light base paint of the subsequent treatment. (It is likely that the layer 
was also scraped and /or sanded in repainting, contributing to the loss of early evidence.) On repainting, the 
light base layer was applied, then another very dark, black-appearing paint with an upper varnish, followed by 
a third treatment with the same layering. The varnishes appear as light, bluish white layers in the ultraviolet 
view. Another blackish treatment (the fourth) follows, applied in two coats but not given a finishing varnish. 

                                                 
1 Actually this was the last significant period for 100’s operation before it really began to deteriorate.  
2 It last operated in 1949 
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The coatings up to this level in the sequence show alligatoring and slight cupping. The next layer, a red, was 
applied thickly and evenly. Its surface shows no sign of weathering or decay. The layers that follow it also 
show very even surfaces, and seem at a glance to plausibly date to the years after the Locomotive was taken 
out of service.  

Donald Curry's reconstruction of the Locomotive's paint history showed that very dark and probably 
monochrome treatments were used while the engine remained in use, and that a treatment with a red body and 
white trim was applied by 1945 (and painted over about the end of 1947 DGC), when it had been retired. (The 
last paint scheme, and the one with which Seashore is familiar, is the current ‘forest’ green which was applied 
likely in early 1948.) This provided excellent guidance on the interpretive period treatment, being the finish 
layer below the red, which was very clear both in cross section and in the un-cast samples. The paint was a 
very dark brown.  

Interior.  No pictures of the interior during the Locomotive's working life are known. Nor can it be 
assumed that the interior was always painted in tandem with the exterior.3 Therefore it has been 
necessary to deduce from the cross sections the layers most likely to have been exposed during the 
target period. The wainscot was first primed in a light color before being given a finish coat which 
appears in cross section to be a dark red. (See photograph #2 of cross section #2b.) The early 
layers are somewhat jumbled, but it can be seen, especially in the ultraviolet view, that this 
treatment was repeated, probably once, and allowed to age, such that a very distinct dirt layer 
appears over the thin varnish covering the (probably) second dark red. This was followed by a 
treatment which appears as a dark ocher in the visible light photograph (but which is actually a 
darker brown color when isolated and matched). This paint appears to have remained exposed for 
many years, based on the grime which accumulated on it. It is followed by only two treatments, a 
gray and a red which, though disturbed, appear very fine grained and plausibly recent. Comparing 
this evidence broadly to what is known of the exterior, it seems very consistent that the wainscot 
may have been maintained in treatments matching the original for some time, then re-painted in a 
different color during the Locomotive's service years. Certainly the dirt layers support this. The 
absence of signs of aging on the ^ subsequent paints suggest that they were applied during the 
engine's Museum period. 
Therefore we have chosen the brown as the interpretive period paint. 

  
The window post samples show lighter paints than the wainscot. (See photograph #3 of cross section #3b.) 
They also preserve much more even layering and less dirt. Starting with a treatment that might be, if 
isolated and matched, a rosy tan, is a yellow applied in two coats, then a buff colored treatment (again, as it 
appears in cross section), then another yellow. No appreciable dirt or evidence of aging appears on the 
surfaces of any of these treatments except the last-named yellow, which accrued much dirt. After this 
appear the gray and the red which were judged to be (relatively) recent on the wainscot samples. 
Therefore, it seems very likely that second yellow treatment accompanied the brown wainscot during the 
Locomotive's last service years. This is the treatment whose color we have replicated. It is a dull ocher. 

Samples and Cross Sections 

1.     Exterior. Doorframe. Detached piece. 2 feet 10 inches by 6 �  inches. Wood missing one side. 
Scattered islands of thick paint. 

                                                 
3 We do have an interior slide of Locomotive 102 taken by Richard L. Day, 17 Sept. 1945. 
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2.     Cab interior. Wainscot. Two pieces. One 5 feet 11 inches, bead one side, 1 inch wide except where widens 
at curved cuts. Other 6 ¾  inches by 1 1/4 inches at widest point. Bead one side. Dense alligatoring paint on 
most of one side of each. 
3.     Cab interior. Window post cover. Detached piece. 3 feet 4 inches by 7 inches. Dense alligatored paint on 
one side. 
 
Color Matches  
 
Areas of target paints were uncovered mechanically on the uncast portions of the samples. Samples were "light 
bleached" for at least two weeks under a GE F15T8-CW fluorescent tube to reverse the darkening and 
yellowing of linseed oil binder components when kept out of the light by subsequent paints. (I did not light 
bleach sample #47, as its distemper paint was not mixed with linseed oil.) After light bleaching I measured the 
samples with a Minolta CR 241 Chromameter in the CIE L*a*b* and Munsell color systems.  
 
CIE L*a*b*  This is the present standard industry color measurement system. The "L" number is a measure of 
darkness from 0 (black) to 100 (pure white). The "a" value runs from green (negative) to red (positive). The "b" 
value runs from blue (negative) to yellow (positive). Higher numbers reflect a greater concentration of that 
color.  
 
Munsell  Munsell is a somewhat antiquated system, but is very user-friendly (to those who have its chip books) 
and is widely used in preservation. In the Munsell system the letter designations indicate hue, breaking the color 
wheel into eight parts: R (red), YR, Y (yellow), GY, G (green), BG, B (blue), PB, P (purple), and RP. The 
letters' prefix numbers break each hue division into gradations from 0 to 10. The one place decimal number 
preceding the back slash is a 1 to 10 measure of darkness, with higher numbers representing darker colors. The 
one place decimal number after the back slash is a measure of chroma or color intensity starting at zero. Low 
numbers represent grays while higher numbers, sometimes exceeding 10, reflect increasing brightness. After 
sample measurement, I mixed matching colors using artists' grade acrylic paints with pigments rated high for 
stability. I used the Chromameter to assist in the mixing, measuring each altered version until a good match was 
achieved. I was satisfied with matches that computed to a "Delta E" value of under 1.0 against the bleached 
samples. ("Delta E" is a measure of color difference in the CIE L*a*b* system. The printing industry accepts 
Delta E values of up to 6.0. Differences of Delta E values under 1.0 are increasingly difficult and even finally 
impossible for the human eye to detect.) After mixing, I painted out the matches on 100 rag museum board 
cards. 

    CIE L*a*b*                   Munsell  

Exterior. Last treatment while locomotive remained in service. 
Sample. Black            L 23.22 a +1.80 b +2.20             3.7 YR 2.2 / 0.4 
Mixed match              L 23.68 a+1.19 b+2.65               8.1 YR 2.3/0.4 
Delta E                       0.89  
 

      Interior. Wainscot. Last treatment while locomotive remained in service. 
Sample. Dark brown   L 35.35 a+1.86 b+7.65              0.1Y3.4/1.1 
Mixed match               L 34.98 a+1.74 b+7.20              0.1 Y 3.4/I.I 
 Delta E                       0.59  
 

 Interior Window post cover. Last treatment while locomotive remained in service. 
Sample. Dull ocher        L 56.71 a +5.35 b +27.40             0.1 Y 5.6 / 4.3 
Mixed match                  L 56.64 a +5.51 b +27.44             0.1 Y 5.6 / 4.3 
Delta E                            0.18 
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