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Optical Properties of the Chalon Issues
Klaus Mgller, Sgbyen 20, 2 t.h., DK-8660 Skanderborg, Denmark

Tables

Table 1:

Summary of the CIE L*a*b* shade measurements made on “unprinted” areas in the value tablets for 81 of the Chalons in this study.

Each stamp is identified by its SG and CP Catalogue numbers.
“U” denotes “Used”, and “UN” denotes “Unused”.
Sometimes, measurements were made on several different examples of stamps with the same catalogue number,
and these are denoted by “Ex No” in column 4.
On two occasions measurements were made on a joined horizontal pair,
with “LH” and “RH” denoting the left-hand and right-hand stamp respectively.
The designated shade of each stamp, according to the CP Catalogue, is given in column 5, while the paper type
used to print each stamp and the watermark are listed in columns 6 and 7 respectively.
The means and standard deviations for each optical coordinate are for the 10 measurements that were made on each stamp.




A condensed version of this paper was published in the New Zealand Stamp Collector, Vol. 95 No. 2, June 2015

Table 1: Summary of CIE L*a*b* shade measurements

SG | CP U/UN | Ex No| Shade Paper Watermark L* a* b*
Mean | SD | Mean | SD | Mean | SD

1 |[Ala U 1 Deep Carmine-red Rush Mills Star 80.08 [ 238 | 2.21]048 | 18.48 | 1.23
2 | A2a U 1 Deep (Greenish) Blue | Rush Mills (Blued) | Star 76.92 | 1.68 | -5.74 [ 0.25 | 10.29 | 0.91
3 | Aba U 1 Yellow-green Rush Mills (Blued) | Star 81.60 | 1.08 | -6.25 | 0.69 [ 11.36 | 1.20
4 | Alc(l) | UN 1 Bright Red Gazette (Blue) None (usually) | 74.34 | 1.27 | -3.22[0.24 [ 0.36 | 1.47
4 | Alc(l) | U 1 Bright Red Gazette (Blue) None (usually) | 77.22 | 1.27 | -2.76 [ 0.29 [ -0.46 | 0.85
4 [Alc2 | U 1 Red Gazette (Blue) None (usually) | 74.05| 1.32 | -3.23 [ 0.96 [ 5.09 | 5.88
5 | A2b(1) | U 1 Blue Gazette (Blue) None (usually) | 78.00 | 1.29 | -5.09 [ 0.51 5.00 | 0.89
5 | A2b(1) | U 2 Blue Gazette (Blue) None (usually) | 75.06 | 1.20 [ -4.97 [ 0.29 | -7.62 ] 2.23
5 | A2b(2) | U 1 Pale Blue Gazette (Blue) None (usually) | 74.79 | 1.74 [ -6.08 [ 0.24 | 3.60 | 1.64
6 | A6b U 1 Green Gazette (Blue) None (usually) | 72.69 | 1.57 [ -5.32 047 | 3.81]1.73
8 | Ald) | U 1 Dull Orange White (Thick, HM) | None 83.94 [ 1.72 | 4.23]0.78 | 22.06 | 1.42
8 |Ald2) | U 1 Dull Orange White (Thin, VM) | None 90.14 | 1.08 [ 0.12 | 0.51 | 13.61 | 1.89
8a | A2¢(1) | U 1 Deep Ultramarine White (Thick, HM) | None 86.23 [ 0.85| -1.57]0.58 [ 11.61 | 0.85
9 [A2c(2) | U 1 Pale Blue White (Thick, HM) | None 87.28 | 1.58 | -3.03|0.88 | 9.50 | 1.13
9 [A2c2) | U 2 Pale Blue White (Thick, HM) | None 82.27 | 1.42 | -3.65|0.59 | 13.27 | 1.59
9 | A2¢(2) | U 3 Pale Blue White (Thick, HM) | None 83.09 [ 1.68 | -3.10] 0.55 [ 12.17 | 1.31
9 | A2c(5) | U 1 Pale Blue White (Thin, VM) | None 77441190 [ -538 | 0.64 | 13.02 ] 1.57
10 [ A2¢(3) [ U 1 Blue White (Thick, HM) | None 88.06 [ 0.86 | -3.66] 0.39 [ 10.40 | 0.60
10 [ A2¢(7) [ U 1 Blue White (Thin, VM) | None 86.04 [ 1.13 | -6.65]0.97 [ 10.72 | 1.86
11 [ A2¢(4) [ U 1 Deep Blue White (Thick, HM) | None 82.54 [ 0.77 | -2.61]0.52| 16.22 | 0.65
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Table 1 continued

SG | CP U/UN | Ex No| Shade Paper Watermark L* a* b*
Mean | SD | Mean | SD | Mean | SD

12 | A5a2) [ U 1 Bistre White (Thick, HM) | None 83.80 | 1.57 1.67 1053 17.47 | 1.24
13 | A5a3) [ U 1 Deep Brown White (Thick, HM) | None 84.41 | 1.04 [ -0.31)0.21 [ 13.35]0.50
13 | A5a4) [ U 1 Brown White (Thick, HM) | None 84.84 | 1.50 [ 2.64)0.54 | 21.87]0.75
13 | A5a(10) [ U 1 Brown White (Thin, VM) | None 88.27 1 0.90 [ 0.65]0.29 | 15.38 | 0.61
14 | A5a(5) | UN 1 Pale Brown White (Thick, HM) | None 80.90 | 1.41 1.5910.32] 1839 ]0.79
14 | A5a5) [ U 1 Pale Brown White (Thick, HM) | None 76.50 | 1.88 [ 0.58 ] 0.25 [ 18.08 | 1.33
14 | A5a6) [ U 1 Tan Brown White (Thick, HM) | None 86.32 | 1.65 0.31 [ 0.23 [ 14.66 | 0.61
14 | A5a(11) [ U 1 Pale Brown White (Thin, VM) | None 83.99 | 2.15 1.01]10.34 | 19.41 | 0.95
15 | A5a(12) [ U 1 Chestnut White (Thin, VM) | None 84.35 | 1.44 1.5810.31 | 19.38 | 0.71
16 | Aoc(l) [ U 1 Dull Emerald-green White (Thick, HM) | None 86.18 | 1.06 [ -1.24 ) 0.51 | 13.40 ] 0.75
17 | A6e(2) [ U 1 Blue-green White (Thick, HM) | None 80.61 | 0.78 [ -3.28 | 0.54 | 17.76 ] 0.93
33 | Ale(1) | U 1 Bright Orange-vermilion | Rush Mills Star 81.22 | 1.41 2.46 [ 0.40 [ 17.66 | 0.85
33 | Ale2) | U 1 Orange-vermilion Rush Mills Star 82.77 1 0.68 [ 234119 | 17.67 | 1.79
34 | Ale(3) | UN 1 Vermilion Rush Mills Star 82.85 [ 1.33 5.0510.71 [ 20.74 1 0.99
34 | Ale(3) | U 1 Vermilion Rush Mills Star 79.83 | 1.52 1.4710.65] 16.11 [ 0.91
35 | Ale(4) | UN 1 Carmine-vermilion Rush Mills Star 83.59 | 1.01 6.98 [ 0.83 [ 20.91 | 0.84
35 | Aled) | U 1 Carmine-vermilion Rush Mills Star 82.28 1 0.85 4.0110.77 [ 19.28 ] 0.82
35 | Ale(5) | U 1 Carmine Rush Mills Star 80.01 [ 2.66 [ 3.36 | 1.54 [ 21.46 ] 2.29
36 | A2d@2) | U 1 Deep Blue Rush Mills Star 81.16 | 1.52 [ -5.13]10.79| 9.91]0.75
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Table 1 continued

SG | CP U/UN | Ex No | Shade Paper Watermark L* a¥* b*
Mean | SD | Mean | SD | Mean | SD

36 [ A2d3) | U 1 Blue Rush Mills | Star 80.44 | 1.99 | -4.62]044 | 11.15]0.97
36 | A2d4) [ U 1 Bright Blue Rush Mills | Star 78.42 1 1.85| -8.47 | 134 ] 6.08 | 1.80
37 | A2d(5) [U 1(LH) [ Ultramarine (bright-dull) | Rush Mills | Star 79.2112.60 | -3.81]1.42] 15.63 | 1.10
37 | A2d(5) [U 2(RH) | Ultramarine (bright-dull) | Rush Mills | Star 79.59 1 1.00 [ -4.16] 1.28 | 15.02 | 1.98
37 | A2d@©) [ U 1 Slate Blue Rush Mills | Star 76.86 | 1.86 [ -6.48 | 0.63 7.74 1 1.12
37 | A2d(7) [ U 1 Greenish Slate-blue Rush Mills | Star 7259 1 1.04 | -7.34]0.67 | 12.86 | 1.72
37a | A2d(8) [ U 1 Pale or Milky Blue Rush Mills | Star 82.26 | 1.53 [ -6.81 | 1.01 8.29 | 1.33
38 [ A2d(10) [ U 1 Pale Greenish Blue Rush Mills | Star 72.43 | 2.88 | -10.31 | 1.50 1.11 ] 2.66
38 | A2d(11) | UN 1 Greenish Blue Rush Mills | Star 81.18 | 2.41 | -8.42 ] 1.26 8.41 1 1.91
38 [ A2d(1n) [ U 1 Greenish Blue Rush Mills | Star 76.56 | 1.24 | -5.07 1 0.73 | 13.05| 1.52
38 [ A2d(12) | U 1 Dull Deep Blue Rush Mills | Star 78.32 [ 2.54 | -8.45]0.95 3.19 [ 1.85
38 [ A2d(12) | U 2 Dull Deep Blue Rush Mills | Star 84.95 | 1.18 | -8.01 ] 0.97 2.19 [ 1.50
38 [ A2d(12) | U 3 Dull Deep Blue Rush Mills | Star 76.01 [ 1.00 | -8.13 [ 1.42 [ 12.00 | 2.03
39 | A2d(14) [ U 1 Dull Blue Rush Mills | Star 78.57 1 1.64 | -7.5310.72| 10.26 | 1.26
39 | A2d(14) [ U 2 Dull Blue Rush Mills | Star 80.94 | 1.82 [ -3.80]0.66 | 12.49 ] 1.29
39 | A2d(14) [ U 3 Dull Blue Rush Mills | Star 83.04 | 1.53 [ -4.90 ] 0.65 9.80 | 0.92
39 | A2d(14) [ U 4 Dull Blue Rush Mills | Star 78.96 | 1.72 | -8.86]0.64| 459 1.58
39 | A2d(15) [ U 1(LH) [ Blue Rush Mills | Star 78.59 1 1.89 | -5.94]0.63 | 10.35| 1.51
39 | A2d(15) [ U 2(RH) | Blue Rush Mills | Star 79.06 | 1.16 | -4.84 1 0.72| 11.48 | 0.91
40 [ A3a(l) | U 1 Brown-lilac Rush Mills | Star 77.8710.93 1251039 | 18.89 | 1.14
40 | A3a(2) | UN 1 Deep Brown-lilac Rush Mills | Star 82.7311.94 | 2.85]0.68| 19.12] 1.61
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Table 1 continued

SG | CP U/UN | Ex No | Shade Paper Watermark L* a* b*
Mean | SD | Mean | SD | Mean | SD

40 [ A3a(2) | U 1 Deep Brown-lilac Rush Mills | Star 74.44 1 2.23 4.8110.79  21.80 ] 1.03
40 | A3a2) | U 2 Deep Brown-lilac Rush Mills | Star 79.50 1 1.24 | 2.28 1 0.69 | 20.14 | 1.45
40 | A3a2) | U 3 Deep Brown-lilac Rush Mills | Star 79.85 | 1.88 0.87 1 0.80 | 15.49 | 1.95
41 | ASb() | U 1 Black-brown Rush Mills | Star 81.40 1 1.60 [ -0.61 ] 0.37 | 15.88 | 1.25
41 | ASb() [ U 2 Black-brown Rush Mills | Star 80.70 1 1.77 [ -0.56 ] 0.31 [ 16.74 | 1.02
41 | ASb() [ U 3 Black-brown Rush Mills | Star 80.67 1 1.74 | -0.69 ] 0.40 | 16.39 | 1.34
42 | A5b(2) | U 1 Grey-black Rush Mills | Star 80.78 1 1.35 [ -0.79 1 0.26 [ 15.49 ] 0.69
42 [ A5b(3) | U 1 Brown Rush Mills | Star 76.38 1 1.98 [ -0.36 ] 0.27 [ 16.64 ] 0.97
43 [ A5Sb4) | U 1 Deep Red-brown Rush Mills | Star 84.76 | 1.51 1.70 [ 1.21 ] 15.22 [ 1.40
43 [ A5Sb4) | U 2 Deep Red-brown Rush Mills | Star 80.40 | 1.27 1.70 [ 0.47 | 16.41 | 0.58
43 [ A5Sb4) | U 3 Deep Red-brown Rush Mills | Star 77991134 207]0.94] 18.77] 0.75
43 [ A5Sb4) | U 4 Deep Red-brown Rush Mills | Star 80.88 | 1.66 3.4010.65 | 17.59 ] 1.59
43 [ A5b4) | U 5 Deep Red-brown Rush Mills | Star 77.08 13.04 [ 298]0.58 [ 19.77 ] 0.92
43 | A5b(5) | U 1 Red-brown Rush Mills | Star 84.76 | 1.51 3.0010.71 [ 18.31] 1.16
43 | A5b(6) [ UN 1 Pale Red-brown Rush Mills | Star 82.49 | 1.16 2.8710.60 [ 18.61 | 1.31
44 | A6d(l) [ U 1 Bluish-green Rush Mills | Star 83.2311.04 [ -191]0.50 | 17.03]0.78
45 | A6d(3) | U 1 Yellow-green Rush Mills | Star 84.93 1 0.95[ -3.680.86 [ 18.48 ] 0.78
45 | A6d4) | U 1 Dull, Deep Yellow-green | Rush Mills | Star 80.01 | 1.35 [ -4.33]10.76 [ 20.63 | 1.47
45 | A6d(5) | U 1 Bronze-green Rush Mills | Star 80.29 1 0.96 [ -5.10] 0.65 | 18.29 ] 1.03
45 [ Aod(6) | U 1 Olive-green Rush Mills | Star 84.70 | 1.22 | -6.20 ) 0.77 | 22.09 | 1.74
46 [ Aod(7) | U 1 Deep Green Rush Mills | Star 82.86 | 1.40 [ -2.83 047 | 17.48 ] 1.19
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Table 2:

Averages and standard deviations of the three optical coordinates for “unprinted” areas of all 81 Chalons listed in Table 1,
this time gathered according to the main paper type used to print the stamps.
Here the mean values are not only the mean values for all the stamps printed on the same type of paper, but also the mean values
for all the measurements made on stamps with this paper. Thus, e.g., the mean values reported in Table 2 for the 51 stamps
printed on the star-watermarked paper from Rush Mills are also the mean values for 510 separate measurements.
The standard deviations listed in Table 2 are the SD’s of the mean values listed in Table 1 for the 51 stamps - rather than the SD’s for all 510 measurements.
These two SD’s are not quite the same, but both give strong indications of the degree of “spread” in the measurements.

Paper Samples L* a* b*
Mean | SD | Mean | SD | Mean | SD
Rush Mills 51 80.21 | 292 -1.97|4.58| 14.77 | 534
Rush Mills (Blued) 21 7926 | N.A.| -6.00 | N.A| 10.83 [ N.A.
Gazette (Blue) 71 75.16 | 1.85] -4.38 | 1.29 1.40 | 4.53
White (Thick, HM) 151 83.80( 3.00 | -0.76 | 2.52 | 15.35| 3.88
White (Thin, VM) 6| 85.04| 440 -1.61]3.79| 15.25| 3.54
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Table 3:

Means and standard deviations of the CIE L*a*b* shade co-ordinates for the “unprinted” areas of the stamps printed on the
hand-made star-watermarked paper from Rush Mills, for each of the main colours used to print the stamps. The same comments
regarding the means and standard deviations described in the caption for Figure 2 also apply here.

The same as Table 2, but now excluding the stamps that were printed in blue and green, and a single “outlier” (CPA5a(5))

amongst the Richardson white paper prints on thick horizontal mesh paper.

Paper Samples L* a* b*
Mean | SD | Mean | SD | Mean | SD
Rush Mills 251 80.61| 2.51 2191193 18.14| 1.96
Rush Mills (Blued) 2 79.26 | N.A.| -6.00 | N.A | 10.83 | N.A.
Gazette (Blue) 75.16 | 1.85| -4.38] 1.29 1.40 | 4.53
White (Thick, HM) 14| 8434 | 230 -0.806] 259 15.15| 3.95
White (Thin, VM) 6| 85.04| 440 -1.61]3.79 | 15.25| 3.54

Denomination | Main Ink Colour | Samples L* a¥* b*
Mean | SD | Mean | SD | Mean | SD

1d Red and Orange 8| 8158149 3.49]1.81 | 19.04] 1.89

2d Blue 20| 78.96]3.10 | -6.55[1.94] 9.28]4.10

3d Lilac 5| 78.88 [3.04] 2.41]1.56]| 19.09 | 2.32

6d Brown 12| 80.69 2.63| 1.23]1.70| 17.15] 1.44

1s Green 6| 82671211 -4.01[1.55] 19.00 | 1.96

Table 4:




Means and standard deviations of the optical co-ordinates for 12 of the red/orange stamps included in this study -
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Table 5:

for 100 measurements and for 10 measurements respectively, made on the same areas.

SG | CP U/UN | Shade For 100 Measurements For 10 Measurements
L* a* b* L* a* b*

Mean | SD | Mean | SD | Mean | SD | Mean | SD | Mean | SD | Mean | SD
1 Ala U Deep Carmine-red 49.63 1 2.46 | 30.89 [ 2.27 | 25.94 | 1.88 | 48.32|2.53 | 30.96 | 1.51 | 25.90 | 1.64
4 | Alc(l) [ UN Bright Red (on Blue) 54411297 | 1828|496 | 2254|435 51.90 [ 297 | 17.17|5.46 | 20.93 | 4.84
4 |[Alc(]) [ U Bright Red (on Blue) 59.33 [ 1.55 | 28.73 1295 | 29.37 [ 2.33 | 58.58 | 1.29 | 29.99 | 1.70 [ 30.38 | 1.97
4 |[Alc2) [ U Red (on Blue) 5742 (2.81 | 17.84|5.86| 24.80 [ 3.59 | 55.46|2.38 | 16.86 | 6.12 [ 24.15| 3.98
8 | Ald(D) | U Dull Orange (HM Paper) [ 59.89 | 4.23 | 31.55|4.39 | 35.26 | 5.02 | 60.67 | 2.53 | 32.02 | 424 | 36.14 | 4.43
8 [A1d2) | U Dull Orange (VM Paper) [ 60.65| 3.19 | 28.46 | 3.41 | 30.51 | 3.21 | 59.28 | 2.68 | 26.78 | 3.54 | 28.95 | 3.51
33 [Ale(l) | U Bright Orange-vermilion | 55.87 | 2.23 | 40.07 | 3.43 | 38.85|2.28 | 56.20 | 2.13 | 39.77 | 3.57 | 38.07 | 2.48
33 [Ale(2) | U Orange-vermilion 56.65 | 2.34 | 43.72 | 4.49 | 43.43 [ 3.54 | 55.32 | 1.86 | 43.36 | 2.82 | 42.57 | 1.73
34 [ Ale(3) | UN Vermilion 52.00 [ 3.10 | 3296 | 5.18 | 27.39 [ 433 | 49.68 | 3.06 | 30.85 [ 5.81 [ 25.53 | 8.01
35 [ Ale(4) | UN Carmine-vermilion 54.70 | 2.54 | 38.22|12.39 | 30.73 [ 2.24 | 53.88 | 2.11 | 37.11 [ 3.06 [ 29.55 | 2.31
35 [ Ale(4) | U Carmine-vermilion 5249 231 | 41.3311.80| 34.01 [ 1.82 | 51.58 | 1.83 | 41.11 | 1.28 | 33.32 | 1.32
35 [ Ale(5) [ U Carmine 5427 (273 2991|288 | 29.64 [ 2.17 | 53.00 | 2.71 | 28.26 | 2.81 | 28.47 | 2.96
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In three cases, measurements were carried out on joined horizontal pairs, with “LH” denoting the left hand stamp and “RH” denoting the right-hand stamp.

Table 6:

CIE L*a*b* colour co-ordinates for all of the 136 stamps included in this study - all from the author’s collection, and all certified.
The means and standard deviations are for 10 measurements made in the full-tone areas in the value tablet, more-or-less evenly spread from left to right.

Most of the stamps are used (U), while a few are unused (UN).
In some cases, data is available for more than one example of the same stamp (see the “Ex No” column).

The shades are those designated by prominent philatelists, and listed in the Campbell Paterson Catalogue.

SG | CP U/UN | Ex No | Designated Shade L* a* b*
Mean | SD | Mean SD Mean SD
1 [Ala U 1 Deep Carmine-red 48.32 | 2.53 | 30.96 1.51 | 25.90 1.64
2 | A2a U 1 Deep (Greenish) Blue 4910 | 1.68| -18.33 099 | -9.62 1.51
3 AGa U 1 Yellow-green 5047 4.10| -20.62 2.78 23.33 3.64
4 Alc(l) | UN 1 Bright Red (on Blue) 5190 | 2.97 17.17 5.46 20.93 4.84
4 Alc(l) | U 1 Bright Red (on Blue) 58.58 | 1.29 29.99 1.70 30.38 1.97
4 Alc(2) | U 1 Red (on Blue) 5546 | 2.38 16.86 6.12 24.15 3.98
5 A2b(1) | U 1 Blue (on Blue) 5096 1.92| -15.89 0.63 | -10.07 2.06
5 A2b(1) | U 2 Blue (on Blue) 45.65| 1.79 | -13.57 1.15 | -14.42 3.70
5 | A2b(2) |U 1 Pale Blue (on Blue) 4791 | 214 | -14.39 0.89 | -13.19 2.63
6 | Ao6b U 1 Green (on Blue) 5727 | 4.45| -15.86 1.32 | 18.74 1.54
6 | Ao6b U 2 Green (on Blue) 51.06 | 3.04| -15.77 1.27 | 17.78 1.69
8 | Ald(1) |U 1 Dull Orange (HM paper) | 60.67 [ 2.53 | 32.02 4241 36.14 4.43
8 |Ald2) |U 1 Dull Orange (VM paper) | 59.28 [ 2.68 | 26.78 3.54 | 28.95 3.51
8a | A2¢(1) |U 1 Deep Ultramarine (HM) | 54.76 [ 2.60 | -16.77 1.51 | -10.52 2.33
9 A2c(2) | U 1 Pale Blue (HM) 60.89 | 2.42| -18.82 0.82 | -11.22 2.44
A2c(2) | U 2 Pale Blue (HM) 5191 242 -17.27 0.63 | -11.30 2.84
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Table 6 continued

SG | CP U/UN [ Ex No [ Designated Shade L* a* b*
Mean | SD | Mean | SD [ Mean [ SD
A2c(2) | U 3 Pale Blue (HM) 55.15| 258 | -17.62] 091 -14.09| 1.42
A2c(5) | U 1 Pale Blue (VM) 5157 1.38] -16.69| 0.82[ -12.68| 1.40
10 | A2¢(3) | U 1 Blue (HM) 57.05| 1.82] -1634| 1.02| -1577| 1.42
10 | A2¢(7) | U 1 Blue (VM) 50.30 | 3.44 | -15.70| 1.65| -15.58| 3.50
11 | A2¢4) | U 1 Deep Blue (HM) 48.85| 2.81| -16.18] 1.37 -8.63 | 2.21
12 | A5a(2) | U 1 Bistre 53.06 | 2.29 7.78 | 1.08 20.06 | 0.76
13 | A5a(3) | U 1 Deep Brown 49.89 | 2.40 17.04 | 1.60| 2570 1.48
13 | A5a4) | U 1 Brown 51.75| 1.38 16.26 | 1.03 2577 1.12
13 | A5a(10) | U 1 Brown 55.66 | 3.00 17.77 | 1.27 2712 1.48
14 | A5a(5) | UN 1 Pale Brown 54.03 | 1.58 1938 | 1.64| 26.33| 1.52
14 | A5a(5) | U 1 Pale Brown 52.81 | 1.84 14.45 | 0.78 24011 1.25
14 | A5a(6) | U 1 Tan Brown 56.15 | 1.77 21.80 | 070 28.41| 1.28
14 | ASa(11) | U 1 Pale Brown 54.89 | 2.26 18.21 | 3.37 25.13 | 2.46
15 | A5a(12) | U 1 Chestnut 56.99 | 2.16 26.61 | 1.56 3297 | 1.42
16 | A6e(l) | U 1 Dull Emerald-green 6418 | 198 | -19.77| 1.74 11.84 | 2.62
17 | A6ec(2) | U 1 Blue-green 59.31 | 2.13| -20.68| 1.01 203 293
18 | AldX) | U 1 Dull Orange 63.37 | 2.23 30.18 | 4.02 37.56 | 2.13
29 | Aba(X) | U 1 Brown 44721 2.42 13.88 | 222 23.67| 1.75
33 | Ale(l) [U 1 Bright Orange-vermilion | 56.20 | 2.13 39.77 | 3.57 38.07 | 2.48
33 | Ale2) [U 1 Orange-vermilion 55.32| 1.86 4336 | 2.82| 4257 1.73
34 | Ale(3) | UN 1 Vermilion 49.68 | 3.06 30.85 | 5.81 25.53 | 8.01
34 | Ale(3) [U 1 Vermilion 51.41] 2.01 27.29 | 3.05 26.60 | 2.64
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Table 6 continued

SG | CP U/UN [ Ex No | Designated Shade L* a* b*
Mean| SD | Mean | SD [ Mean | SD

35 | Ale(d9) [UN 1 Carmine-vermilion 53.88 | 2.11] 37.11| 3.06 | 29.55| 231
35 [Aled) |U 1 Carmine-vermilion 51.58 | 1.83| 41.11| 128 3332] 1.32
35 [ Ale(5) |U 1 Carmine 53.00 [ 271 ] 2826 2.81 28471 296
36 [ A2d(1) | U 1 Dull Deep Blue 42.65| 4.26| -13.83 [ 1.60| -1433| 2.73
36 [ A2d(2) | U 1 Deep Blue 4522 | 238 -14.88 [ 0.95| -17.03| 1.18
36 | A2d(3) [ U 1 Blue 4543 | 3.08| -14.37 [ 1.21 -9.95 1 3.20
36 | A2d4) [ U 1 Bright Blue 50.13 | 256 | -16.02 | 0.75| -17.32 [ 1.52
37 | A2d(5) [ U 1 (LH) [ Ultramarine (bright-dull) [ 43.00 | 4.46| -6.89| 247 -18.28| 5.45
37 | A2d(5) [ U 2 (RH) | Ultramarine (bright-dull) | 44.26 | 3.14| -8.88 [ 2.00| -14.23] 4.63
37 | A2d(6) [ U 1 Slate Blue 40.59 | 3.98 | -11.85[ 1.58| -11.64| 2.38
37 | A2d(7) [ U 1 Greenish Slate-blue 4116 | 216 -13.64| 1.02]| -10.16] 2.21
37a [ A2d(8) | U 1 Pale or Milky Blue 44141 3.00| -14.05[ 1.26| -14.90 | 1.32
38 [ A2d(10) | U 1 Pale Greenish Blue 40.23 | 1.67| -12.66 [ 1.04| -16.18 | 2.22
38 | A2d(11) [ UN 1 Greenish Blue 4237 1.24] -11.52 1.13 -9.25 | 1.82
38 [ A2d(11) | U 1 Greenish Blue 38.60 | 223| -1290 [ 1.22] -11.44| 0.75
38 [ A2d(12) | U 1 Dull Deep Blue 39.73 | 254 -12.88 [ 1.21] -16.01 1.91
38 [ A2d(12) | U 2 Dull Deep Blue 4145 3.22| -1136 [ 1.40| -16.90| 2.59
38 | A2d(12) [ U 3 Dull Deep Blue 4045 | 3.09| -1451 [ 145] -11.82| 1.64
39 | A2d(14) [ U 1 Dull Blue 43.74 | 276 | -14.26 [ 1.35 -8.16 [ 1.18
39 | A2d(14) [ U 2 Dull Blue 4522 | 289 -12.15[ 1.06| -11.71 1.90
39 | A2d(14) [ U 3 Dull Blue 4588 | 3.31 ] -12.15[ 0.99 | -12.41 2.45
39 | A2d(14) [ U 4 Dull Blue 43.04 | 5.82| -11.26 | 1.27| -11.83 ] 1.39
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Table 6 continued

SG | CP U/UN [ Ex No | Designated Shade L* a* b*
Mean| SD | Mean | SD | Mean [ SD

39 | A2d(15) [ U 1 (LH) [ Blue 4233 284 -13.99| 1.31] -1273 | 1.57
39 | A2d(15) [ U 2 (RH) | Blue 40.84 | 417 -1284| 1.79| -13.92| 2.15
40 [ A3a(l) | U 1 Brown-lilac 47.04 | 3.31 1.89 | 1.30 7.08 [ 1.72
40 | A3a(2) [ UN 1 Deep Brown-lilac 56.00 [ 4.17 7.20 [ 3.18 716 [ 2.35
40 [ A3a(2) | U 1 Deep Brown-lilac 46.37 | 5.58 4.07 | 2.83 426 | 5.78
40 [ A3a(2) | U 2 Deep Brown-lilac 5143 [ 6.37 4821 1.73 8.42| 5.74
40 [ A3a(2) | U 3 Deep Brown-lilac 49.70 | 5.33 3.95| 226 627 3.79
41 [ A5b(1) | U 1 Black-brown 38.66 | 215 -249([ 0.64 8.86 | 1.43
41 [ A5b(1) | U 2 Black-brown 43.62 | 189 -140| 0.77 10.02 |  1.62
41 [ A5b(1) | U 3 Black-brown 42.21 336 | -487 ) 0.44 8.92 1.70
42 | A5b2) | U 1 Grey-black 4198 | 237 | -2.38] 0.62 9.98 | 1.32
42 [ A5b(3) | U 1 Brown 37.92| 2.83 204 1.29 11.68 | 2.16
43 [ A5b(¢) |U 1 Deep Red-brown 42841 110 13.60 | 1.66 14.95 | 1.47
43 [ A5b(¢) |U 2 Deep Red-brown 4184 141 1443| 1.07 15.56 | 1.03
43 | A5b(¢) | U 3 Deep Red-brown 4170 | 135 12.80| 1.51 15.08 | 0.92
43 | A5b(4) | U 4 Deep Red-brown 4233 130 11.09] 1.52 13.52 | 1.22
43 | A5b(¢) | U 5 Deep Red-brown 42.81 1.87 | 12.67| 1.55 14.29 | 1.51
43 | A5b(5) | U 1 Red-brown 44231 274 1625] 1.60 16.58 | 1.69
43 | A5b(6) [ UN 1 Pale Red-brown 46.69 | 3.68 | 17.60 | 1.59 18.79 | 2.26
44 | Aod(l) | U 1 Bluish-green 4596 | 240 | -15.77 | 1.99 14.07 | 4.70
45 [ A6d(3) | U 1 Yellow-green 4716 391 | -17.94| 2.46 14.65 | 2.56
45 [ A6d4) | U 1 Dull, Deep Yellow-green | 48.65 | 3.39 | -21.16 [ 1.24| 17.18| 2.47
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Table 6 continued

SG | CP U/UN | Ex No | Designated Shade L* a* b*
Mean | SD | Mean | SD | Mean | SD
45 | Aod(5) | U 1 Bronze-green 44.37 1 4.03 | -16.69 | 2.56 | 13.60 | 2.06
45 | Aod(6) | U 1 Olive-green 49.051231|-17.64 | 181 | 17.18 | 2.79
46 | Aod(7) | U 1 Deep Green 50.40 | 2.61 | -21.56 [ 0.97 [ 17.53 | 1.21
48 | AleX) | U 1 Vermillion 58.57 | 1.73 | 22.23 | 3.32 [ 26.07 | 2.20
48a | Ale(W) | U 1 Carmine 52.59 [ 1.48 | 36.27 [ 2.82 [ 29.74 | 1.58
49 [ A2d(Y) | U 1 Deep Blue 46.26 | 1.89 | -14.51 | 1.09 [ -12.97 | 1.03
50 | A2d(O) | U 1 Slate Blue 48.46 | 2.76 | -14.75 | 1.53 [ -16.18 | 1.83
51 | A2d(N) | U 1 Pale Blue 44.23 | 1.74 | -10.07 | 1.86 | -1.85] 3.40
52 [ A3a(Z) | U 1 Deep Brown-lilac 51.17 [ 5.66 | 5.30 [2.57| 2.83[6.21
53 [ A5b(Y) | U 1 Black-brown 43.87 1344 | -25410.73 | 9.46 | 2.26
54 [ A5b(X) | U 1 Brown 4474 1371 | -0.45]0.55| 11.36 | 1.27
55 [A5b(V) | U 1 Red-brown 42776 | 1.75 | 1525]1.25] 1591 | 0.95
56 [A6d(Z) | U 1 Dull Green 44.0311.90|-1592]1.69 | 12.71 | 2.60
57 [A6d(Y) | U 1 Yellow-green 50.52 [ 2.50 | -21.50 [ 1.34 [ 17.94 | 1.72
58 [A6d(X) | U 1 Deep Green 47.48 1278 | -18.93 | 1.53 | 14.07 | 1.79
60 [A2d(W) | U 1 Deep Blue 46.06 | 1.75 ] -13.04 | 1.30 | -15.60 | 0.77
67h [ A5bS) | U 1 Black-brown 40.74 1 253 | -2.45]1.16 | 10.65 | 2.48
68 | Alf(l) | U 1 Orange-vermilion 58.92| 2.59 | 44.63 | 5.14 | 39.29 [ 3.90
69 | Alf(2) | U 1 Carmine-vermilion | 49.59 | 1.22 | 24.96 | 3.05 [ 21.82 | 2.13
69 | Alf(3) | U 1 Vermilion 58.79 | 3.51 | 36.03 | 2.96 | 36.32 | 2.76
70 | A2¢(1) | U 1 Deep Blue 42.23 | 3.46 | -12.09 | 1.28 [ -1.51 ] 1.48
71 | A2¢(3) | U 1 Slate Blue 44.69 | 3.39 | -12.26 | 1.20 [ -7.43 | 1.77
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Table 6 continued

SG | CP U/UN | Ex No | Designated Shade L* a* b*
Mean | SD | Mean | SD | Mean | SD
72 | A2¢(5) | U 1 Blue 44511 5.58 | -13.63 | 1.43 | -10.30 | 2.13
72a | A2e4) | U 1 Pale or Milky Blue 58.22 [ 3.53 | -17.98 [ 1.17 [ -14.58 | 1.78
72 | A2e(6) | U 1 Dull Blue 42.14 1 3.61 | -12.45 | 1.89 | -9.80 | 2.53
72 | A2¢(7) | U 1 Blue 43.25 | 4.19 | -14.01 | 1.75 [ -14.93 | 1.84
72 | A2¢8) | U 1 Deep Blue 40.30 | 3.38 | -11.22 | 1.63 [ -9.47 | 1.09
73 | A2¢(9) | U 1 Pale Blue 39.89 | 3.48 | -12.11 | 2.05 [ -12.29 | 1.75
73 | A2¢(10) | U 1 (LH) | Blue 40.26 | 2.02 ] -11.61 ] 0.91 [ -14.66 | 2.13
73 | A2¢(10) | U 2 (RH) [ Blue 40.52 | 3.47 | -11.38 | 1.32 | -14.86 | 2.00
74 | A3b U 1 Brown-lilac 53.68 [ 4.81 | 3.68 (220 8.19[6.02
75 | ASc(1) | U 1 Black-brown 41231313 -225]1071 ] 9.49|1.39
76 | A5c(2) | U 1 Brown 41901210 1.68]0.88] 11.70 | 1.35
77 | A5c(3) | U 1 Deep Red-brown 41.3211.35] 10.71 | 1.50 | 13.35| 1.15
77 | A5c(4) | U 1 Red-brown 4446 |1 2.51 | 14.09 | 1.55| 16.48 | 1.46
78 | A6e(2) | U 1 Bronze-green 47511214 ]-17.10 ] 1.49 | 15.03 | 1.90
79 | A6e(3) | U 1 Dull to Deep Green 43931 2.04 | -15.14 | 1.04 | 12.41 | 1.49
80 | A6e(d5) | U 1 Dull, Deep Yellow-green | 50.25 | 2.33 [ -21.01 | 1.05 [ 22.71 | 2.27
97 | Alj U 1 Carmine-vermilion 52.01 ] 2.46 | 29.26 | 7.06 | 25.23 | 5.17
100 | A6h(1) | UN 1 Green 42.69 1 212 ] -14.19 | 1.06 | 11.77 | 0.90
110 | Alm(1) | UN 1 Carmine-vermilion 54.34 1 3.19 | 36.86 | 3.02 | 30.85 | 2.93
110 | Alm(2) | UN 1 Carmine 53.56 | 1.86 | 39.87 [ 2.40 [ 31.59 | 2.18
113 | A2m(3) | UN 1 Blue 43.27 1 2.55]-12.07 | 1.07 | -11.11 | 1.92
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Table 6 continued

SG | CP U/UN | Ex No | Designated Shade L* a* b*
Mean | SD | Mean | SD | Mean | SD

114 | A2n(5) [ UN 1 Deep Royal Blue 41901 2.06 | -11.29 | 1.35 [ -14.08 [ 2.05
116 | A3d(1) [ UN 1 Brown-lilac 52.44 | 3.26 2.63 | 1.14 1.63 | 3.67
117 | A3d(6) [ UN 1 Bluish-lilac 51.60 | 5.86 0.87 [ 1.92 | -12.73 | 4.48
119 | Ada(2) UN 1 Deep Rose 56.77 | 3.56 | 31.06 [ 453 | 22.76| 3.54
120 | A4b(2) [ UN 1 Yellow 80.43 | 1.40 7441 124 6342 [ 3.94
120 | Adb(4) [ UN 1 Bright Yellow 7271 | 1.76 [ 10.56 | 1.21 61.49 | 2.02
122 | A5h(3) [ UN 1 Dull Red-brown 43821 192 10.00| 1.14 [ 1521 ] 1.04
125 | Abm(5) [ UN 1 Pale Yellow-green 54.59 | 245 -15.03 | 249 | 2211 | 1.74
130 | A2r(Y) [ UN 1 Orange-vermilion 60.07 | 2.89 | 33.70 | 3.82 | 43.49 | 2.69
130 | A2r(Y) [ UN 2 Orange-vermilion 62.42| 2.58 | 34.24| 3.79 | 4550 | 1.19
134 | A2s(W) [ UN 1 Orange-vermilion 61.27 | 2.26 | 37.56 | 2.81 42.75 | 2.57
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Table 7:

The averages of the standard deviations of the colour co-ordinates for the measurements made on the unprinted areas of
the 81 stamps listed in Table 1, and the full-tone areas of the 136 stamps listed in Table 6, respectively.

L* a* b*
Unprinted Areas 1.51 1 0.66 | 1.30
Printed Full-tone Areas | 2.74 | 1.83 | 2.31




CIE L*a*b* colour co-ordinates for the 114 examples of used stamps included in this study. The stamps have been grouped under the major printings
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Table 8:

(printer, paper type) for the reasons mentioned in the text, but all the stamps with the same designated shade within the same group

have been included (except two examples of SGG9 - see text).

"London Prints" (Perkins Bacon):

SG cp Denomination | Main Colour | Designated Shade ihade Ex No L a* b*
ode Mean | Range | Mean | Range | Mean | Range
1 Ala 1d Red/Orange [ Deep Carmine-red 1 1 48 - 31 - 26 -
A2a 2d Blue Deep (Greenish) Blue 1 49 - -18 - -10 -
AbGa 1/- Green Yellow-green 1 50 - -21 - 23 -
Richardson "Blue Paper Prints'":
SG |cCP Denomination | Main Colour | Designated Shade Sch(f‘c‘li: Ex No L* a* L
Mean | Range | Mean | Range | Mean | Range
4 Alc(l) 1d Red/Orange [ Bright Red (on Blue) 4 1 59 - 30 - 30 -
4 Alc(2) 1d Red/Orange [ Red (on Blue) 5 1 55 - 17 - 24 -
5 (2x) | A2b(1) (2x) 2d Blue Blue (on Blue) 6 2 48 5.3 -15 2.3 -12 4.4
5 A2b(2) 2d Blue Pale Blue (on Blue) 7 1 48 - -14 - -13 -
6 (2x) [ A6b (2x) 1/- Green Green (on Blue) 8 2 54 6.2 -16 0.1 18 1.0
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Table 8 continued

Richardson ""White Paper Prints'':

SG Cp Denom. | Main Colour | Designated Shade z}(l)il(ie Ex No L ar b
Mean | Range | Mean | Range | Mean | Range

8,8,18 Ald(1), A1d(2), A1d(X) 1d Red/Orange | Dull Orange 9 3 61 4.1 30 5.2 34 8.6
8a A2¢(1) 2d Blue Deep Ultramarine 10 1 55 - -17 - -11 -
9 (4x) A2¢(2) (3x), A2c(5) 2d Blue Pale Blue 11 4 55 9.0 -18 2.1 -12 2.9
10 (2x) A2¢(3), A2¢(7) 2d Blue Blue 12 2 54 6.8 -16 0.6 -16 0.2
11 A2¢c(4) 2d Blue Deep Blue 13 1 49 - -16 - -9 -
12 Aba(2) 6d Brown Bistre 14 1 53 - 8 - 20 -
13 Aba(3) 6d Brown Deep Brown 15 1 50 - 17 - 26 -
13 (2x), 29 | Aba(4), A5a(10), A5a(X) 6d Brown Brown 16 3 51 10.9 16 3.9 26 3.5
14 (2x) Aba(5), Aba(11) 6d Brown Pale Brown 17 2 54 2.1 16 3.8 25 1.1
14 Ab5a(0) 6d Brown Tan Brown 18 1 56 - 22 - 28 -
15 Aba(12) 6d Brown Chestnut 19 1 57 - 27 - 33 -
16 A6c(1) 1/- Green Dull Emerald-green 20 1 64 - -20 - 12 -
17 A6c(2) 1/- Green Blue-green 21 1 59 - -21 - 2 -
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Table 8 continued

Davies "'Star Watermarked Prints'':

. . Shade L* a* b*
SG cp Denom. | Main Colour | Designated Shade Ex No
Code Mean | Range | Mean | Range | Mean | Range
33 Ale(1) 1d | Red/Orange | Pright Orange- 22 1 56 - 40 - 38 -
vermilion

33, 68 Ale(2), A1£(1) 1d Red/Orange | Orange-vermilion 23 2 57 3.6 44 1.3 41 3.3
34, 48 Ale(3), Ale(X) 1d Red/Orange | Vermilion 24 2 55 7.2 25 5.1 26 0.5
35 Ale(4) 1d Red/Orange | Carmine-vermilion 25 1 52 - 41 - 33 -

A2d(3), A2d(15)
326’ 3973%)’ 2 1 29, A2(5), A2(7), | 24 | Blue Blue 26 7 2 | 52 | a3 | 30 | 13 | s0
(2%), 73 (2%) A2¢(10) (2x)

A2d(2), A2d(Y),
56,49, 60,70, 1 A2d(w), A2e(D), 2d | Blue Deep Blue 27 5 a4 | 6o | a3 | 37 | a1 | 155
72

A2e(8)
36, 38 (3x) A2d(1), A2d(12) 3x) | 2d | Blue Dull Deep Blue 28 4 41 20 | 13 | 32 15 5.1
36 A2d(4) 2d Blue Bright Blue 29 50 - -16 - -17 -

Ultramarine

37 (2%) A2d(5) (2x) 2d | Blue (oriaht.dul) 30 2 44 | 13 8 20 | 16 | 41
37,50,71 A2d(6), A2d(0), 2d Blue Slate Blue 31 3 45 7.9 -13 2.9 -12 8.8

A2d(3)
37 A2d(7) 2d Blue Greenish Slate-blue 32 1 41 - -14 - -10 -
37a, 72a A2d(8), A2¢(4) 2d | Blue Pale or Milky Blue | 33 2 51 | 141 | 6 | 39 | a5 | 03
38 A2d(10) 2d Blue Pale Green-blue 34 1 40 - -13 - -16 -
38 A2d(11) 2d Blue Greenish Blue 35 1 39 - -13 - -11 -
39 (4x), 72 A2d(14) (4x), A2¢(6) | 2d | Blue Dull Blue 36 5 ag | 37 | a2 | 30 | 1 | 43
51,73 A2d(N), A2¢(9) 2d | Blue Pale Blue 37 2 2 | 44 | m 2.0 7 | 104
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Davies ""Star Watermarked Prints" continued

Table 8 continued

L* * *
SG CP Denom. | Main Colour | Designated Shade Séla((;le Ex No o b
ode Mean | Range [ Mean | Range [ Mean | Range
40, 74 A3a(1), A3b 3d Lilac Brown-lilac 38 50 0.6 3 1.8 8 1.1
40 (3x), 52 A3a(2) (3x), A3a(Z) 3d Lilac Deep Brown-lilac 39 4 50 5.1 5 1.4 5 5.6
42, 54,76 2;5(%) > ASB), 6d Brown Brown 40 3 42 6.8 1 2.5 12 0.3
41 (3x), 53, A5b(1) (3x), A5b(Y),
67h. 75 A5D(S), ASc(1) 6d Brown Black-brown 41 6 42 5.2 -3 3.5 10 1.8
42 A5b(2) 6d Brown Grey-black 42 1 42 - -2 - 10 -
43 (5x), 77 A5b(4) (5x), A5c(3) 6d Brown Deep Red-brown 43 6 42 1.5 13 3.7 14 2.2
43, 55,77 ASB(), ASB(V), 6d Brown Red-brown 44 3 44 1.7 15 2.2 16 0.7
A5c(4)
45,57 A6d(3), A6A(Y) 1/- Green Yellow-green 45 2 49 3.4 -20 3.6 16 33
44 A6d(1) 1/- Green Bluish-green 46 46 - -16 - 14 -
45, 80 A6d(4), AGe(5) 1/- | Green ;‘;gr’lD cep Yellow- 47 2 49 1.6 21 0.2 20 5.5
45,78 A6d(5), Abe(2) 1/- Green Bronze-green 48 2 46 3.1 -17 0.4 14 1.4
45 A6d(06) 1/- Green Olive-green 49 1 49 - -18 - 17 -
46, 58 A6d(7), A6d(X) 1/- Green Deep Green 50 2 49 2.9 -20 2.6 16 3.5
56 A6d(2) 1/- Green Dull Green 51 1 44 - -16 - 13 -
79 AbGe(3) 1/- Green Dull to Deep Green 52 1 44 - -15 - 12 -
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Table 9:

CIE L*a*b* colour co-ordinates for 21 of the unused stamps in the author’s collection
(the remainder were “away from home” when the shade measurements were made).

SG | CP Designated Shade Shade Code | L* | a* | b*
4 Alc(l) | Bright Red (on Blue) 152 17| 21
14 | A5a(5) | Pale Brown 2154 19] 26
34 [ Ale(3) | Vermilion 3150 31] 26
35 | Ale(4) | Carmine-vermilion 4154 37 30
38 [ A2d(11) | Greenish Blue 5142 |-12] -9
40 | A3a(2) | Deep Brown-lilac 6| 56 7 7
43 | A5b(6) | Pale Red-brown 71 47| 18] 19
100 | A6h(1) | Green 81 43| -14 | 12
110 [ Alm(1) | Carmine-vermilion 91 54| 37| 31
110 | Alm(2) | Carmine 10| 54| 40| 32
113 | A2m(3) | Blue 11 43 [-12 | -11
114 | A2n(5) | Deep Royal Blue 12 42| -11|-14
116 | A3d(1) | Brown-lilac 1352 3 2
117 | A3d(6) | Bluish-lilac 14 | 52 1[-13
119 | A4a(2) | Deep Rose 151 57| 31| 23
120 | A4b(2) | Yellow 16 [ 80 7 63
120 | A4b(4) | Bright Yellow 171 73] 11 ] o1
122 | A5h(3) [ Dull Red-brown 18] 44| 10| 15
125 | A6m(5) | Pale yellow-green 19| 551-15| 22
130 | A2r(Y) | Orange-vermilion (2x) 20 61 [ 34| 45
134 | A2s(W) | Orange-vermilion 211 61| 38| 43




