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The Inverted Jenny

In 1918, the Bureau of Engraving and Printing (BEP) issued the first 

bi-colored stamp for airmail, a special delivery postage stamp known as 

the Curtiss Jenny.

It is most famous for the printing error resulting in the Inverted Jenny, 

arguably the most iconic of American stamps. Its popularity and rarity 

make its protection particularly important.

Although we know that exposure to light can pose a risk to papers and 

inks, much remains unknown.

Stamp: 2 cm by 2.5 cm 4

NPM 0.217665.1

Smithsonian National Postal Museum (NPM) provided us an opportunity 

to do research on a non-inverted Jenny and access to the 1918 proofs 

within the NPM collection.
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Outline

2. Color Difference: DE2000

3. Color Simulation

1. Stamps and Proofs Studied

Color Analysis by Foster and Freeman Video Spectral Comparator (VSC8000/HS)

4. Color Analysis of the Paper, Blue, and Red

5. Microfade Testing (MFT) and MFT Interpretation

6. Light Exposure Calculation

7. Conclusion and Future Work
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1918 Jenny Stamps in this Study
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Magnetic frame made by Scott Devine



Curtiss Jenny Plate Proofs 
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CIELAB Color Space

Color Difference: DE00

*Excel calculation sheet by Olivia Kuzio can be available upon request
(please email LamT@SI.edu). We just ask that should you use the excel 
sheet please provide a citation to credit her:

Kuzio, O. (2018) Excel Sheet to Calculate DE2000 from CIE L*, a*, b*.

D𝐸00
∗ =

mailto:LamT@SI.edu
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Olivia Kuzio’s talk was recorded and should be uploaded to NPM YouTube channel by next calendar year
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Use Icon to Expand

Color Simulation using easyrgb.com
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Color Simulation using easyrgb.com
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Drop down,
Choose CIE L*ab

Color Simulation using easyrgb.com
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Enter Values

Convert

Color Simulation using easyrgb.com
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Color Simulation using easyrgb.com



a*

-3 -2 -1 0 1 2 3 4 5

b
*

5

10

15

20

25

Blue Proof 

Red Proof

Jenny 1

Jenny 2

Jenny 3

Jenny 4

Jenny 5

Jenny 6

Jenny 7 

72

74

76

78

80

82

84

86

6
8

10
12

14
16

18

20

22

24

-1
0

1
2

3
4

L
*

b
*

a*

Blue Proof

Red Proof

Jenny 1

Jenny 2

Jenny 3

Jenny 4

Jenny 5

Jenny 6

Jenny 7

Analysis of the Paper

15



a*

-3 -2 -1 0 1 2 3 4 5

b
*

5

10

15

20

25

Blue Proof 

Red Proof

Jenny 1

Jenny 2

Jenny 3

Jenny 4

Jenny 5

Jenny 6

Jenny 7 

For further L*, a*, and b* details refer to Table 1 in the paper
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For further L*, a*, b*, s details refer to Table 1 in the paper
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Analysis of the Blue Ink

17



∆𝐸00
∗ Simulated 

Color

Blue Proof

Jenny 1

Jenny 2

Jenny 3

Jenny 4

Jenny 5

Jenny 6

Jenny 7

NA

7.98

4.69

5.56

4.84

5.78

3.76

5.04

44

46

48

50

52

54

-42
-40

-38
-36

-34

-32

-30

-28

-26

-6
-4

-2

0

2

L
*

b*

a*

Blue Proof

Jenny 1

Jenny 2

Jenny 3

Jenny 4

Jenny 5

Jenny 6

Jenny 7

a*

-10 -8 -6 -4 -2 0 2 4 6

b
*

-50

-45

-40

-35

-30

-25

-20

Blue Proof

Jenny 1

Jenny 2

Jenny 3

Jenny 4

Jenny 5

Jenny 6

Jenny 7

For further L*, a*, b*, s details refer to Table 3 in the paper

Analysis of the Blue
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For further L*, a*, b*, s details refer to Table 5 in the paper
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Microfade Testing (MFT)
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Direct light sensitivity assessment on actual objects 
using a focused source to induce accelerated fading
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Spectral Difference After 
MFT
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Technique Comparisons on Ceramic Color Tiles
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Ceramic color tiles are from Hale Consultants
Reference color measurements traceable to 
National Bureau of Standards (NBS) now
National Institute of Standards and Technology (NIST)
Normalized with white tile or white reference



MFT of Jenny 7
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Simulated MFT color is at the starting point

White tile was used for both VSC and MFT measurements



Time (seconds)

0 50 100 150 200 250 300

b
*

22.0

22.5

23.0

23.5

24.0

24.5

25.0

25.5

Time (seconds)

0 50 100 150 200 250 300

b
*

-18.8

-18.6

-18.4

-18.2

-18.0

-17.8

-17.6

-17.4

-17.2

Time (seconds)

0 50 100 150 200 250 300

a
*

-12

-11

-10

-9

-8

-7

-6

Blue

Time (seconds)

0 50 100 150 200 250 300

a
*

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

5.2

Paper

MFT of Jenny 7



Potential UV-daylight-induced 
change

MFT Interpretation for the Blue
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MFT Interpretation for the Red
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Potential UV-daylight-induced 
change



≈ Exposure for a Day 10 yr Calculated Maximum Light Exposure
100 views/day 0.56 h 0.056 Mlux∙h
250 views/day 1.4 h 0.14 Mlux∙h
500 views/day 2.8 h 0.27 Mlux∙h

1,000 views/day 5.5 h 0.55 Mlux∙h

33

Each view 20 seconds 
Exposure

At 26.9 Candela Steradians or lux 

Calculation of Light Exposure
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Each view 20 seconds 
Exposure

At 26.9 Candela Steradians or lux 

Calculation of Light Exposure



≈ Exposure for a Day 10 yr Calculated Maximum Light Exposure
100 views/day 0.56 h 0.056 Mlux∙h
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Each view 20 seconds 
Exposure

At 26.9 Candela Steradians or lux 

Calculation of Light Exposure



≈ Exposure for a Day 10 yr Calculated Maximum Light Exposure
100 views/day 0.56 h 0.056 Mlux∙h
250 views/day 1.4 h 0.14 Mlux∙h
500 views/day 2.8 h 0.27 Mlux∙h

1,000 views/day 5.5 h 0.55 Mlux∙h
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Each view 20 seconds 
Exposure

At 26.9 Candela Steradians or lux 

Calculation of Light Exposure

Well below the 1.2 Mlux*h, which is the max that blue wool 2 
can handle (based on experimental data) 
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Conclusions & Future Work

Gained an understanding for the statistical spread 
of the colors within the 1918 Jenny Stamps

Through color simulation and color reference 
tiles, we gained confidence of the color 
measurements in VSC and MFT

By understanding the statistical spread we were 
able to further interpret the MFT data

The calculated projected light exposure affirms 
the conservative NPM lighting is successfully 
protecting the Inverted Jenny

Further study the on the inorganic and organic 
chemistry of the stamp
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