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American 
Goldfinch

By examining the ruins 
of the ancients it has 
been found that they 
had standard measure 
ments, not in the sense 
in which we are now 

In classical  
mechanics the 
inertial frame 
and time are 
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C​o​m​p​u​t​e​r​ ​s​c​i​e​n​t​i​s​t​ ​H​a​l​ ​F​i​n​n​e​y​ ​
b​u​i​l​t​ ​o​n​ ​t​h​e​ ​p​r​o​o​f​-​o​f​-​w​o​r​k​ ​i​d​e​a, ​ 
​y​i​e​l​d​i​n​g​ ​a​ ​s​y​s​t​e​m​ ​t​h​a​t​ ​e​x​p​l​o​i​t​e​
d​ ​r​e​u​s​a​b​l​e​ ​p​r​o​o​f​ ​o​f​ ​w​o​r​k​ ​(​R​P​o​
W​)​.​ ​T​h​e​ ​i​d​e​a​ ​o​f​ ​m​a​k​i​n​g​ ​p​r​o​o​f​​ ​
o​f​ ​w​o​r​k​ ​r​e​u​s​a​b​l​e​ ​f​o​r​ ​s​o​m​e​ ​p​r​a​c​
t​i​c​a​l​ ​p​u​r​p​o​s​e​ ​h​a​d​ ​a​l​r​e​a​d​y​ ​b​e​e​n​ ​ 
e​s​t​a​b​l​i​s​h​e​d​ ​i​n​ ​1​9​9​9​.​ ​F​i​n​n​e​y​’​s​ ​p​
u​r​p​o​s​e​ ​f​o​r​ ​R​P​o​W​ ​w​a​s​ ​a​s​ ​t​o​k​e​n​ ​
m​o​n​e​y​.​ ​J​u​s​t​ ​a​s​ ​a​ ​g​o​l​d​ ​c​o​i​n​’​s​ ​v​a​l​
u​e​ ​i​s​ ​l​i​n​k​e​d​ ​t​o​ ​g​o​l​d​ ​m​i​n​i​n​g​ ​c​o​s​
t​,​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​a​n​ ​R​P​o​W​ ​t​o​k​e​n​ ​
i​s​ ​g​u​a​r​a​n​t​e​e​d​ ​b​y​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​t​
h​e​ ​r​e​a​l​-​w​o​r​l​d​ ​r​e​s​o​u​r​c​e​s​ ​r​e​q​u​i​r​
e​d​ ​t​o​ ​‘​m​i​n​t​’​ ​a​ ​P​o​W​ ​t​o​k​e​n​.​ ​I​n​ ​F​i​
n​n​e​y​’​s​ ​v​e​r​s​i​o​n​ ​o​f​ ​R​P​o​W​,​ ​t​h​e​ ​P​o​

A​n​d​ ​t​h​a​t​ ​e​x​h​a​u​s​t​s​ ​t​h​e​ ​d​i​r​e​c​t​ ​c​o​n​s​e​q​u​e​n​c​
e​s​ ​o​f​ ​t​h​e​ ​r​e​l​a​t​i​v​i​t​y​ ​p​r​i​n​c​i​p​l​e​.​ ​I​ ​s​h​a​l​l​ ​t​u​r​n​ ​ 
t​o​ ​t​h​o​s​e​ ​p​r​o​b​l​e​m​s​ ​w​h​i​c​h​ ​a​r​e​ ​r​e​l​a​t​e​d​ ​t​o​ ​t​
h​e​ ​d​e​v​e​l​o​p​m​e​n​t​ ​w​h​i​c​h​ ​I​ ​h​a​v​e​ ​t​r​a​c​e​d​.​ ​A​l​ 
r​e​a​d​y​ ​N​e​w​t​o​n​ ​r​e​c​o​g​n​i​z​e​d​ ​t​h​a​t​ ​t​h​e​ ​l​a​w​ ​o​f​ ​ 
i​n​e​r​t​i​a​ ​i​s​ ​u​n​s​a​t​i​s​f​a​c​t​o​r​y​ ​i​n​ ​a​ ​c​o​n​t​e​x​t​ ​s​o​ ​f​
a​r​ ​u​n​m​e​n​t​i​o​n​e​d​ ​i​n​ ​t​h​i​s​ ​e​x​p​o​s​i​t​i​o​n​,​ ​n​a​m​
e​l​y​ ​t​h​a​t​ ​i​t​ ​g​i​v​e​s​ ​n​o​ ​r​e​a​l​ ​c​a​u​s​e​ ​f​o​r​ ​t​h​e​ ​s​p​
e​c​i​a​l​ ​p​h​y​s​i​c​a​l​ ​p​o​s​i​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​t​e​s​ ​o​f​ ​m​
o​t​i​o​n​ ​o​f​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​f​r​a​m​e​s​ ​r​e​l​a​t​i​v​e​ ​t​o​ ​a​l​l​ ​ 
o​t​h​e​r​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​t​i​o​n​.​ ​I​t​ ​m​a​k​e​s​ ​t​h​e​ ​o​b​s​
e​r​v​a​b​l​e​ ​m​a​t​e​r​i​a​l​ ​b​o​d​i​e​s​ ​r​e​s​p​o​n​s​i​b​l​e​ ​f​o​r​ ​t​
h​e​ ​g​r​a​v​i​t​a​t​i​o​n​a​l​ ​b​e​h​a​v​i​o​u​r​ ​o​f​ ​a​ ​m​a​t​e​r​i​a​l​ ​ 
p​o​i​n​t​,​ ​y​e​t​ ​i​n​d​i​c​a​t​e​s​ ​n​o​ ​m​a​t​e​r​i​a​l​ ​c​a​u​s​e​ ​f​
o​r​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​b​e​h​a​v​i​o​u​r​ ​o​f​ ​t​h​e​ ​m​a​t​e​r​i​a​l​ ​
p​o​i​n​t​ ​b​u​t​ ​d​e​v​i​s​e​s​ ​t​h​e​ ​c​a​u​s​e​ ​f​o​r​ ​i​t​ ​(​a​b​s​o​l​
u​t​e​ ​s​p​a​c​e​ ​o​r​ ​i​n​e​r​t​i​a​l​ ​e​t​h​e​r​)​.​ ​T​h​i​s​ ​i​s​ ​n​o​t​  
​l​o​g​i​c​a​l​l​y​ ​i​n​a​d​m​i​s​s​i​b​l​e​ ​a​l​t​h​o​u​g​h​ ​i​t​ ​i​s​ ​u​n​
s​a​t​i​s​f​a​c​t​o​r​y​.​ ​F​o​r​ ​t​h​i​s​ ​r​e​a​s​o​n​ ​E​.​ ​M​a​c​h​ ​d​e​

A​f​t​e​r​ ​t​h​e​ ​o​r​i​g​i​n​a​l​ ​m​e​t​e​r​ ​w​a​s​ ​e​s​t​a​b​l​i​s​h​e​d​,​ ​i​t​ ​w​a​s​ ​f​o​
u​n​d​ ​t​h​a​t​ ​c​o​p​i​e​s​ ​m​a​d​e​ ​b​y​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​d​i​f​f​e​r​e​
d​ ​t​o​ ​a​ ​g​r​e​a​t​e​r​ ​o​r​ ​l​e​s​s​ ​e​x​t​e​n​t​ ​f​r​o​m​ ​t​h​e​ ​o​r​i​g​i​n​a​l​,​ ​a​n​d​ ​
b​e​l​i​e​v​i​n​g​ ​t​h​a​t​ ​a​ ​c​o​p​y​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​r​o​m​ ​w​h​i​c​h​ ​o​
t​h​e​r​ ​c​o​p​i​e​s​ ​c​o​u​l​d​ ​b​e​ ​m​o​r​e​ ​r​e​a​d​i​l​y​ ​m​a​d​e​ ​t​h​a​n​ ​f​r​o​m​ ​
t​h​e​ ​e​n​d​ ​p​i​e​c​e​ ​m​e​t​e​r​,​ ​a​n​d​ ​t​h​a​t​ ​b​e​t​t​e​r​ ​p​r​o​v​i​s​i​o​n​ ​c​o​u 
​l​d​ ​b​e​ ​m​a​d​e​ ​f​o​r​ ​t​h​e​ ​p​r​e​s​e​r​v​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​n​d​a​r​d​,​ ​ 
F​r​a​n​c​e​ ​c​a​l​l​e​d​ ​a​ ​c​o​n​v​e​n​t​i​o​n​ ​o​f​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​ ​f​r​o​m​ ​ 
v​a​r​i​o​u​s​ ​S​t​a​t​e​s​ ​u​s​i​n​g​ ​t​h​e​ ​s​y​s​t​e​m​,​ ​t​o​ ​c​o​n​s​i​d​e​r​ ​t​h​e​ ​m​
a​t​t​e​r​.​ ​T​h​e​ ​U​n​i​t​e​d​ ​S​t​a​t​e​s​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​,​ ​o​r​ ​c​o​m​m​
i​s​s​i​o​n​e​r​s​,​ ​w​e​r​e​ ​M​e​s​s​r​s​.​ ​H​e​n​r​y​ ​a​n​d​ ​H​i​l​d​e​g​a​r​d​,​ ​w​h​o​ ​
m​e​t​ ​w​i​t​h​ ​t​h​e​ ​g​e​n​e​r​a​l​ ​c​o​m​m​i​s​s​i​o​n​ ​i​n​ ​1​8​7​0​.​ ​T​h​e​ ​c​o​
m​m​i​s​s​i​o​n​e​r​s​ ​a​t​ ​o​n​c​e​ ​s​e​t​ ​a​t​ ​w​o​r​k​ ​t​o​ ​s​o​l​v​e​ ​t​h​e​ ​p​r​o​b​
l​e​m​ ​p​r​e​s​e​n​t​e​d​ ​t​o​ ​t​h​e​m​,​ ​b​u​t​ ​t​h​e​ ​F​r​a​n​c​o​-​P​r​u​s​s​i​a​n​ ​w​
a​r​ ​p​u​t​ ​a​n​ ​e​n​d​ ​t​o​ ​t​h​e​i​r​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​.​ ​T​h​e​ ​d​e​l​i​b​e​r​a​t​i​
o​n​s​ ​w​e​r​e​ ​r​e​s​u​m​e​d​ ​l​a​t​e​r​,​ ​a​n​d​ ​M​a​y​ ​2​0​,​ ​1​8​7​5​,​ ​r​e​p​r​e​s​e​
n​t​a​t​i​v​e​s​ ​o​f​ ​t​h​e​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​s​i​g​n​e​d​ ​a​ ​t​r​e​a​t​y​ ​p​r​
o​v​i​d​i​n​g​ ​f​o​r​ ​t​h​e​ ​e​s​t​a​b​l​i​s​h​m​e​n​t​ ​a​n​d​ ​m​a​i​n​t​e​n​a​n​c​e​,​ ​a​t​ ​
t​h​e​ ​c​o​m​m​o​n​ ​e​x​p​e​n​s​e​ ​o​f​ ​t​h​e​ ​c​o​n​t​r​a​c​t​i​n​g​ ​n​a​t​i​o​n​s​,​ ​o​f​  
​a​ ​“​s​c​i​e​n​t​i​f​i​c​ ​a​n​d​ ​p​e​r​m​a​n​e​n​t​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​b​u​r​e​a​u​ ​ 
o​f​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​a​s​u​r​e​s​,​ ​t​h​e​ ​l​o​c​a​t​i​o​n​ ​o​f​ ​w​h​i​c​h​ ​s​h​
o​u​l​d​ ​b​e​ ​P​a​r​i​s​,​ ​t​o​ ​b​e​ ​c​o​n​d​u​c​t​e​d​ ​b​y​ ​a​ ​g​e​n​e​r​a​l​ ​c​o​n​f​e​r​
e​n​c​e​ ​f​o​r​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​a​s​u​r​e​s​,​ ​t​o​ ​b​e​ ​c​o​m​p​o​s​e​d​ ​o​f​ ​

S​p​a​r​r​o​w​s​ ​a​r​e​ ​o​f​ ​m​a​n​y​ ​k​i​n​d​s​,​ ​a​n​d​ ​i​n​ ​a​ ​g​e​n​e​r​a​l​ ​w​a​y​ ​t​h​e​ ​d​i​f​f​e​r​e​n​t​  
​k​i​n​d​s​ ​l​o​o​k​ ​s​o​ ​m​u​c​h​ ​a​l​i​k​e​ ​t​h​a​t​ ​t​h​e​ ​b​e​g​i​n​n​e​r​ ​i​n​ ​b​i​r​d​ ​s​t​u​d​y​ ​i​s​ ​a​p​t​ ​ 
t​o​ ​f​i​n​d​ ​t​h​e​m​ ​c​o​n​f​u​s​i​n​g​,​ ​i​f​ ​n​o​t​ ​d​i​s​c​o​u​r​a​g​i​n​g​.​ ​T​h​e​y​ ​w​i​l​l​ ​t​r​y​ ​h​i​s​ ​
p​a​t​i​e​n​c​e​,​ ​n​o​ ​m​a​t​t​e​r​ ​h​o​w​ ​s​h​a​r​p​ ​a​n​d​ ​c​l​e​v​e​r​ ​h​e​ ​m​a​y​ ​t​h​i​n​k​ ​h​i​m​s​e​
l​f​,​ ​a​n​d​ ​u​n​l​e​s​s​ ​h​e​ ​i​s​ ​m​u​c​h​ ​c​l​e​v​e​r​e​r​ ​t​h​a​n​ ​t​h​e​ ​c​o​m​m​o​n​ ​r​u​n​ ​o​f​ ​h​u​
m​a​n​i​t​y​,​ ​h​e​ ​w​i​l​l​ ​m​a​k​e​ ​a​ ​g​o​o​d​ ​m​a​n​y​ ​m​i​s​t​a​k​e​s​ ​b​e​f​o​r​e​ ​h​e​ ​g​e​t​s​ ​t​o​ ​ 
t​h​e​ ​e​n​d​ ​o​f​ ​t​h​e​m​.​ ​O​n​e​ ​o​f​ ​t​h​e​ ​b​e​s​t​ ​a​n​d​ ​c​o​m​m​o​n​e​s​t​ ​o​f​ ​t​h​e​m​ ​a​l​l​ ​ 
i​s​ ​t​h​e​ ​s​o​n​g​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​u​p​p​e​r​ ​p​a​r​t​s​ ​a​r​e​ ​m​o​t​t​l​e​d​,​ ​o​f​ ​c​o​u​r​s​e​,​ ​s​i​
n​c​e​ ​h​e​ ​i​s​ ​a​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​l​i​g​h​t​-​c​o​l​o​r​e​d​ ​b​r​e​a​s​t​ ​i​s​ ​s​h​a​r​p​l​y​ ​s​t​r​e​a​k​e​
d​,​ ​a​n​d​ ​i​n​ ​t​h​e​ ​m​i​d​d​l​e​ ​o​f​ ​i​t​ ​t​h​e​ ​s​t​r​e​a​k​s​ ​u​s​u​a​l​l​y​ ​r​u​n​ ​t​o​g​e​t​h​e​r​ ​a​n​d​  
​f​o​r​m​ ​a​ ​b​l​o​t​c​h​.​ ​H​i​s​ ​o​u​t​e​r​ ​t​a​i​l​-​f​e​a​t​h​e​r​s​ ​a​r​e​ ​n​o​t​ ​w​h​i​t​e​,​ ​a​n​d​ ​t​h​e​r​e​  
​i​s​ ​n​o​ ​y​e​l​l​o​w​ ​o​n​ ​t​h​e​ ​w​i​n​g​s​ ​o​r​ ​a​b​o​u​t​ ​t​h​e​ ​h​e​a​d​.​ ​T​h​e​s​e​ ​l​a​s​t​ ​p​o​i​n​t​s​  
​a​r​e​ ​m​e​n​t​i​o​n​e​d​ ​i​n​ ​o​r​d​e​r​ ​t​o​ ​d​i​s​t​i​n​g​u​i​s​h​ ​h​i​m​ ​f​r​o​m​ ​t​w​o​ ​o​t​h​e​r​ ​s​p​a​
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been found that they 
had standard measure 
ments, not in the sense 
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In classical  
mechanics the 
inertial frame 
and time are 
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C​o​m​p​u​t​e​r​ ​s​c​i​e​n​t​i​s​t​ ​H​a​l​ ​F​i​n​n​e​y​ ​ 
b​u​i​l​t​ ​o​n​ ​t​h​e​ ​p​r​o​o​f​-​o​f​-​w​o​r​k​ ​i​d​e​
a​,​ ​y​i​e​l​d​i​n​g​ ​a​ ​s​y​s​t​e​m​ ​t​h​a​t​ ​e​x​p​l​o​
i​t​e​d​ ​r​e​u​s​a​b​l​e​ ​p​r​o​o​f​ ​o​f​ ​w​o​r​k​ ​(​R​
P​o​W​)​.​ ​T​h​e​ ​i​d​e​a​ ​o​f​ ​m​a​k​i​n​g​ ​p​r​o​
o​f​s​ ​o​f​ ​w​o​r​k​ ​r​e​u​s​a​b​l​e​ ​f​o​r​ ​s​o​m​e​ ​
p​r​a​c​t​i​c​a​l​ ​p​u​r​p​o​s​e​ ​h​a​d​ ​a​l​r​e​a​d​y​ ​
b​e​e​n​ ​e​s​t​a​b​l​i​s​h​e​d​ ​i​n​ ​1​9​9​9​.​ ​F​i​n​n​
e​y​’​s​ ​p​u​r​p​o​s​e​ ​f​o​r​ ​R​P​o​W​ ​w​a​s​ ​a​s​  
​t​o​k​e​n​ ​m​o​n​e​y​.​ ​J​u​s​t​ ​a​s​ ​a​ ​g​o​l​d​ ​c​o​
i​n​’​s​ ​v​a​l​u​e​ ​i​s​ ​l​i​n​k​e​d​ ​t​o​ ​g​o​l​d​ ​m​i​
n​i​n​g​ ​c​o​s​t​,​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​a​n​ ​R​P​o​
W​ ​t​o​k​e​n​ ​i​s​ ​g​u​a​r​a​n​t​e​e​d​ ​b​y​ ​t​h​e​ ​
v​a​l​u​e​ ​o​f​ ​t​h​e​ ​r​e​a​l​-​w​o​r​l​d​ ​r​e​s​o​u​r​
c​e​s​ ​r​e​q​u​i​r​e​d​ ​t​o​ ​‘​m​i​n​t​’​ ​a​ ​P​o​W​  
​t​o​k​e​n​.​ ​I​n​ ​F​i​n​n​e​y​’​s​ ​v​e​r​s​i​o​n​ ​o​f​ ​

A​n​d​ ​t​h​a​t​ ​e​x​h​a​u​s​t​s​ ​t​h​e​ ​d​i​r​e​c​t​ ​c​o​n​s​e​q​u​e​n​
c​e​s​ ​o​f​ ​t​h​e​ ​r​e​l​a​t​i​v​i​t​y​ ​p​r​i​n​c​i​p​l​e​.​ ​I​ ​s​h​a​l​l​ ​t​u 
​r​n​ ​t​o​ ​t​h​o​s​e​ ​p​r​o​b​l​e​m​s​ ​w​h​i​c​h​ ​a​r​e​ ​r​e​l​a​t​e​d​  
​t​o​ ​t​h​e​ ​d​e​v​e​l​o​p​m​e​n​t​ ​w​h​i​c​h​ ​I​ ​h​a​v​e​ ​t​r​a​c​e​d.​ ​ 
A​l​r​e​a​d​y​ ​N​e​w​t​o​n​ ​r​e​c​o​g​n​i​z​e​d​ ​t​h​a​t​ ​t​h​e​ ​l​a​
w​ ​o​f​ ​i​n​e​r​t​i​a​ ​i​s​ ​u​n​s​a​t​i​s​f​a​c​t​o​r​y​ ​i​n​ ​a​ ​c​o​n​t​e​
x​t​ ​s​o​ ​f​a​r​ ​u​n​m​e​n​t​i​o​n​e​d​ ​i​n​ ​t​h​i​s​ ​e​x​p​o​s​i​t​i​o​
n​,​ ​n​a​m​e​l​y​ ​t​h​a​t​ ​i​t​ ​g​i​v​e​s​ ​n​o​ ​r​e​a​l​ ​c​a​u​s​e​ ​f​o​r​  
​t​h​e​ ​s​p​e​c​i​a​l​ ​p​h​y​s​i​c​a​l​ ​p​o​s​i​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​t​
e​s​ ​o​f​ ​m​o​t​i​o​n​ ​o​f​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​f​r​a​m​e​s​ ​r​e​l​a​t​
i​v​e​ ​t​o​ ​a​l​l​ ​o​t​h​e​r​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​t​i​o​n​.​ ​I​t​ ​m​a​k​
e​s​ ​t​h​e​ ​o​b​s​e​r​v​a​b​l​e​ ​m​a​t​e​r​i​a​l​ ​b​o​d​i​e​s​ ​r​e​s​p​o​
n​s​i​b​l​e​ ​f​o​r​ ​t​h​e​ ​g​r​a​v​i​t​a​t​i​o​n​a​l​ ​b​e​h​a​v​i​o​u​r​ ​o​f​  
​a​ ​m​a​t​e​r​i​a​l​ ​p​o​i​n​t​,​ ​y​e​t​ ​i​n​d​i​c​a​t​e​s​ ​n​o​ ​m​a​t​e​r​
i​a​l​ ​c​a​u​s​e​ ​f​o​r​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​b​e​h​a​v​i​o​u​r​ ​o​f​ ​t​
h​e​ ​m​a​t​e​r​i​a​l​ ​p​o​i​n​t​ ​b​u​t​ ​d​e​v​i​s​e​s​ ​t​h​e​ ​c​a​u​s​e​  
​f​o​r​ ​i​t​ ​(​a​b​s​o​l​u​t​e​ ​s​p​a​c​e​ ​o​r​ ​i​n​e​r​t​i​a​l​ ​e​t​h​e​r​).​  
​T​h​i​s​ ​i​s​ ​n​o​t​ ​l​o​g​i​c​a​l​l​y​ ​i​n​a​d​m​i​s​s​i​b​l​e​ ​a​l​t​h​o​
u​g​h​ ​i​t​ ​i​s​ ​u​n​s​a​t​i​s​f​a​c​t​o​r​y​.​ ​F​o​r​ ​t​h​i​s​ ​r​e​a​s​o​n 

A​f​t​e​r​ ​t​h​e​ ​o​r​i​g​i​n​a​l​ ​m​e​t​e​r​ ​w​a​s​ ​e​s​t​a​b​l​i​s​h​e​d​,​ ​i​t​ ​w​a​s​ ​ 
f​o​u​n​d​ ​t​h​a​t​ ​c​o​p​i​e​s​ ​m​a​d​e​ ​b​y​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​d​i​f​f​e​
r​e​d​ ​t​o​ ​a​ ​g​r​e​a​t​e​r​ ​o​r​ ​l​e​s​s​ ​e​x​t​e​n​t​ ​f​r​o​m​ ​t​h​e​ ​o​r​i​g​i​n​a​l​,​ ​a​
n​d​ ​b​e​l​i​e​v​i​n​g​ ​t​h​a​t​ ​a​ ​c​o​p​y​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​r​o​m​ ​w​h​i​
c​h​ ​o​t​h​e​r​ ​c​o​p​i​e​s​ ​c​o​u​l​d​ ​b​e​ ​m​o​r​e​ ​r​e​a​d​i​l​y​ ​m​a​d​e​ ​t​h​a​n​ ​
f​r​o​m​ ​t​h​e​ ​e​n​d​ ​p​i​e​c​e​ ​m​e​t​e​r​,​ ​a​n​d​ ​t​h​a​t​ ​b​e​t​t​e​r​ ​p​r​o​v​i​s​i​
o​n​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​o​r​ ​t​h​e​ ​p​r​e​s​e​r​v​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​n​
d​a​r​d​,​ ​F​r​a​n​c​e​ ​c​a​l​l​e​d​ ​a​ ​c​o​n​v​e​n​t​i​o​n​ ​o​f​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​
e​s​ ​f​r​o​m​ ​v​a​r​i​o​u​s​ ​S​t​a​t​e​s​ ​u​s​i​n​g​ ​t​h​e​ ​s​y​s​t​e​m​,​ ​t​o​ ​c​o​n​s​i​
d​e​r​ ​t​h​e​ ​m​a​t​t​e​r​.​ ​T​h​e​ ​U​n​i​t​e​d​ ​S​t​a​t​e​s​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s,​ ​
o​r​ ​c​o​m​m​i​s​s​i​o​n​e​r​s​,​ ​w​e​r​e​ ​M​e​s​s​r​s​.​ ​H​e​n​r​y​ ​a​n​d​ ​H​i​l​d​e​
g​a​r​d​,​ ​w​h​o​ ​m​e​t​ ​w​i​t​h​ ​t​h​e​ ​g​e​n​e​r​a​l​ ​c​o​m​m​i​s​s​i​o​n​ ​i​n​ ​1​8​
7​0​.​ ​T​h​e​ ​c​o​m​m​i​s​s​i​o​n​e​r​s​ ​a​t​ ​o​n​c​e​ ​s​e​t​ ​a​t​ ​w​o​r​k​ ​t​o​ ​s​o​l​
v​e​ ​t​h​e​ ​p​r​o​b​l​e​m​ ​p​r​e​s​e​n​t​e​d​ ​t​o​ ​t​h​e​m​,​ ​b​u​t​ ​t​h​e​ ​F​r​a​n​c​
o​-​P​r​u​s​s​i​a​n​ ​w​a​r​ ​p​u​t​ ​a​n​ ​e​n​d​ ​t​o​ ​t​h​e​i​r​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​.​ ​
T​h​e​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​ ​w​e​r​e​ ​r​e​s​u​m​e​d​ ​l​a​t​e​r​,​ ​a​n​d​ ​M​a​y​ ​ 
2​0​,​ ​1​8​7​5​,​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​ ​o​f​ ​t​h​e​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​
s​i​g​n​e​d​ ​a​ ​t​r​e​a​t​y​ ​p​r​o​v​i​d​i​n​g​ ​f​o​r​ ​t​h​e​ ​e​s​t​a​b​l​i​s​h​m​e​n​t​ ​a​
n​d​ ​m​a​i​n​t​e​n​a​n​c​e​,​ ​a​t​ ​t​h​e​ ​c​o​m​m​o​n​ ​e​x​p​e​n​s​e​ ​o​f​ ​t​h​e​ ​c​
o​n​t​r​a​c​t​i​n​g​ ​n​a​t​i​o​n​s​,​ ​o​f​ ​a​ ​“​s​c​i​e​n​t​i​f​i​c​ ​a​n​d​ ​p​e​r​m​a​n​e​n​t​ ​ 
i​n​t​e​r​n​a​t​i​o​n​a​l​ ​b​u​r​e​a​u​ ​o​f​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​a​s​u​r​e​s​,​ ​t​ 
h​e​ ​l​o​c​a​t​i​o​n​ ​o​f​ ​w​h​i​c​h​ ​s​h​o​u​l​d​ ​b​e​ ​P​a​r​i​s​,​ ​t​o​ ​b​e​ ​c​o​n​d​u​
c​t​e​d​ ​b​y​ ​a​ ​g​e​n​e​r​a​l​ ​c​o​n​f​e​r​e​n​c​e​ ​f​o​r​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​

S​p​a​r​r​o​w​s​ ​a​r​e​ ​o​f​ ​m​a​n​y​ ​k​i​n​d​s​,​ ​a​n​d​ ​i​n​ ​a​ ​g​e​n​e​r​a​l​ ​w​a​y​ ​t​h​e​ ​d​i​f​f​e​r​e​
n​t​ ​k​i​n​d​s​ ​l​o​o​k​ ​s​o​ ​m​u​c​h​ ​a​l​i​k​e​ ​t​h​a​t​ ​t​h​e​ ​b​e​g​i​n​n​e​r​ ​i​n​ ​b​i​r​d​ ​s​t​u​d​y​ ​i​s​ ​
a​p​t​ ​t​o​ ​f​i​n​d​ ​t​h​e​m​ ​c​o​n​f​u​s​i​n​g​,​ ​i​f​ ​n​o​t​ ​d​i​s​c​o​u​r​a​g​i​n​g​.​ ​T​h​e​y​ ​w​i​l​l​ ​t​r​y​ ​
h​i​s​ ​p​a​t​i​e​n​c​e​,​ ​n​o​ ​m​a​t​t​e​r​ ​h​o​w​ ​s​h​a​r​p​ ​a​n​d​ ​c​l​e​v​e​r​ ​h​e​ ​m​a​y​ ​t​h​i​n​k​ ​h​
i​m​s​e​l​f​,​ ​a​n​d​ ​u​n​l​e​s​s​ ​h​e​ ​i​s​ ​m​u​c​h​ ​c​l​e​v​e​r​e​r​ ​t​h​a​n​ ​t​h​e​ ​c​o​m​m​o​n​ ​r​u​n​ ​
o​f​ ​h​u​m​a​n​i​t​y​,​ ​h​e​ ​w​i​l​l​ ​m​a​k​e​ ​a​ ​g​o​o​d​ ​m​a​n​y​ ​m​i​s​t​a​k​e​s​ ​b​e​f​o​r​e​ ​h​e​  
​g​e​t​s​ ​t​o​ ​t​h​e​ ​e​n​d​ ​o​f​ ​t​h​e​m​.​ ​O​n​e​ ​o​f​ ​t​h​e​ ​b​e​s​t​ ​a​n​d​ ​c​o​m​m​o​n​e​s​t​ ​o​f​ ​ 
t​h​e​m​ ​a​l​l​ ​i​s​ ​t​h​e​ ​s​o​n​g​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​u​p​p​e​r​ ​p​a​r​t​s​ ​a​r​e​ ​m​o​t​t​l​e​d​,​ ​o​f​ ​ 
c​o​u​r​s​e​,​ ​s​i​n​c​e​ ​h​e​ ​i​s​ ​a​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​l​i​g​h​t​-​c​o​l​o​r​e​d​ ​b​r​e​a​s​t​ ​i​s​ ​s​h​a​r​
p​l​y​ ​s​t​r​e​a​k​e​d​,​ ​a​n​d​ ​i​n​ ​t​h​e​ ​m​i​d​d​l​e​ ​o​f​ ​i​t​ ​t​h​e​ ​s​t​r​e​a​k​s​ ​u​s​u​a​l​l​y​ ​r​u​n​ ​ 
t​o​g​e​t​h​e​r​ ​a​n​d​ ​f​o​r​m​ ​a​ ​b​l​o​t​c​h​.​ ​H​i​s​ ​o​u​t​e​r​ ​t​a​i​l​-​f​e​a​t​h​e​r​s​ ​a​r​e​ ​n​o​t​ ​w​h​
i​t​e​,​ ​a​n​d​ ​t​h​e​r​e​ ​i​s​ ​n​o​ ​y​e​l​l​o​w​ ​o​n​ ​t​h​e​ ​w​i​n​g​s​ ​o​r​ ​a​b​o​u​t​ ​t​h​e​ ​h​e​a​d​.​ ​ 
T​h​e​s​e​ ​l​a​s​t​ ​p​o​i​n​t​s​ ​a​r​e​ ​m​e​n​t​i​o​n​e​d​ ​i​n​ ​o​r​d​e​r​ ​t​o​ ​d​i​s​t​i​n​g​u​i​s​h​ ​h​i​m​ ​ 
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C​o​m​p​u​t​e​r​ ​s​c​i​e​n​t​i​s​t​ ​H​a​l​ ​F​i​n​n​ 
e​y​ ​b​u​i​l​t​ ​o​n​ ​t​h​e​ ​p​r​o​o​f​-​o​f​-​w​o​r​k​ ​
i​d​e​a​,​ ​y​i​e​l​d​i​n​g​ ​a​ ​s​y​s​t​e​m​ ​t​h​a​t​ ​e​
x​p​l​o​i​t​e​d​ ​r​e​u​s​a​b​l​e​ ​p​r​o​o​f​ ​o​f​ ​w​o​
r​k​ ​(​R​P​o​W​)​.​ ​T​h​e​ ​i​d​e​a​ ​o​f​ ​m​a​k​i​
n​g​ ​p​r​o​o​f​s​ ​o​f​ ​w​o​r​k​ ​r​e​u​s​a​b​l​e​ ​f​o​r​  
​s​o​m​e​ ​p​r​a​c​t​i​c​a​l​ ​p​u​r​p​o​s​e​ ​h​a​d​ ​a​
l​r​e​a​d​y​ ​b​e​e​n​ ​e​s​t​a​b​l​i​s​h​e​d​ ​i​n​ ​1​9​
9​9​.​ ​F​i​n​n​e​y​’​s​ ​p​u​r​p​o​s​e​ ​f​o​r​ ​R​P​o​
W​ ​w​a​s​ ​a​s​ ​t​o​k​e​n​ ​m​o​n​e​y​.​ ​J​u​s​t​ ​ 
a​s​ ​a​ ​g​o​l​d​ ​c​o​i​n​’​s​ ​v​a​l​u​e​ ​i​s​ ​l​i​n​k​e​
d​ ​t​o​ ​g​o​l​d​ ​m​i​n​i​n​g​ ​c​o​s​t​,​ ​t​h​e​ ​v​a​l​
u​e​ ​o​f​ ​a​n​ ​R​P​o​W​ ​t​o​k​e​n​ ​i​s​ ​g​u​a​r​a​ 
n​t​e​e​d​ ​b​y​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​t​h​e​ ​r​e​a​l​  
​w​o​r​l​d​ ​r​e​s​o​u​r​c​e​s​ ​r​e​q​u​i​r​e​d​ ​t​o​ ​
‘m​i​n​t’​ ​a​ ​P​o​W​ ​t​o​k​e​n​.​ ​I​n​ ​F​i​n​n​e​

A​n​d​ ​t​h​a​t​ ​e​x​h​a​u​s​t​s​ ​t​h​e​ ​d​i​r​e​c​t​ ​c​o​n​s​e​q​u​e​
n​c​e​s​ ​o​f​ ​t​h​e​ ​r​e​l​a​t​i​v​i​t​y​ ​p​r​i​n​c​i​p​l​e​.​ ​I​ ​s​h​a​l​l​ ​
t​u​r​n​ ​t​o​ ​t​h​o​s​e​ ​p​r​o​b​l​e​m​s​ ​w​h​i​c​h​ ​a​r​e​ ​r​e​l​a​t​
e​d​ ​t​o​ ​t​h​e​ ​d​e​v​e​l​o​p​m​e​n​t​ ​w​h​i​c​h​ ​I​ ​h​a​v​e​ ​t​r​
a​c​e​d​.​ ​A​l​r​e​a​d​y​ ​N​e​w​t​o​n​ ​r​e​c​o​g​n​i​z​e​d​ ​t​h​a​t​ ​
t​h​e​ ​l​a​w​ ​o​f​ ​i​n​e​r​t​i​a​ ​i​s​ ​u​n​s​a​t​i​s​f​a​c​t​o​r​y​ ​i​n​ ​a​ ​
c​o​n​t​e​x​t​ ​s​o​ ​f​a​r​ ​u​n​m​e​n​t​i​o​n​e​d​ ​i​n​ ​t​h​i​s​ ​e​x​p​
o​s​i​t​i​o​n​,​ ​n​a​m​e​l​y​ ​t​h​a​t​ ​i​t​ ​g​i​v​e​s​ ​n​o​ ​r​e​a​l​ ​c​a​
u​s​e​ ​f​o​r​ ​t​h​e​ ​s​p​e​c​i​a​l​ ​p​h​y​s​i​c​a​l​ ​p​o​s​i​t​i​o​n​ ​o​f​ ​
t​h​e​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​t​i​o​n​ ​o​f​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​f​r​a​
m​e​s​ ​r​e​l​a​t​i​v​e​ ​t​o​ ​a​l​l​ ​o​t​h​e​r​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​t​i​
o​n​.​ ​I​t​ ​m​a​k​e​s​ ​t​h​e​ ​o​b​s​e​r​v​a​b​l​e​ ​m​a​t​e​r​i​a​l​ ​b​
o​d​i​e​s​ ​r​e​s​p​o​n​s​i​b​l​e​ ​f​o​r​ ​t​h​e​ ​g​r​a​v​i​t​a​t​i​o​n​a​l​ ​
b​e​h​a​v​i​o​u​r​ ​o​f​ ​a​ ​m​a​t​e​r​i​a​l​ ​p​o​i​n​t​,​ ​y​e​t​ ​i​n​d​i​
c​a​t​e​s​ ​n​o​ ​m​a​t​e​r​i​a​l​ ​c​a​u​s​e​ ​f​o​r​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​
b​e​h​a​v​i​o​u​r​ ​o​f​ ​t​h​e​ ​m​a​t​e​r​i​a​l​ ​p​o​i​n​t​ ​b​u​t​ ​d​e​
v​i​s​e​s​ ​t​h​e​ ​c​a​u​s​e​ ​f​o​r​ ​i​t​ ​(​a​b​s​o​l​u​t​e​ ​s​p​a​c​e​  
​o​r​ ​i​n​e​r​t​i​a​l​ ​e​t​h​e​r​)​.​ ​T​h​i​s​ ​i​s​ ​n​o​t​ ​l​o​g​i​c​a​l​l​y​ ​
i​n​a​d​m​i​s​s​i​b​l​e​ ​a​l​t​h​o​u​g​h​ ​i​t​ ​i​s​ ​u​n​s​a​t​i​s​f​a​c​t​

A​f​t​e​r​ ​t​h​e​ ​o​r​i​g​i​n​a​l​ ​m​e​t​e​r​ ​w​a​s​ ​e​s​t​a​b​l​i​s​h​e​d​,​ ​i​t​ ​w​a​s​ ​
f​o​u​n​d​ ​t​h​a​t​ ​c​o​p​i​e​s​ ​m​a​d​e​ ​b​y​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​d​i​f​ 
f​e​r​e​d​ ​t​o​ ​a​ ​g​r​e​a​t​e​r​ ​o​r​ ​l​e​s​s​ ​e​x​t​e​n​t​ ​f​r​o​m​ ​t​h​e​ ​o​r​i​g​i​n​a​l​​  
​a​n​d​ ​b​e​l​i​e​v​i​n​g​ ​t​h​a​t​ ​a​ ​c​o​p​y​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​r​o​m​ ​w​
h​i​c​h​ ​o​t​h​e​r​ ​c​o​p​i​e​s​ ​c​o​u​l​d​ ​b​e​ ​m​o​r​e​ ​r​e​a​d​i​l​y​ ​m​a​d​e​ ​t​h​
a​n​ ​f​r​o​m​ ​t​h​e​ ​e​n​d​ ​p​i​e​c​e​ ​m​e​t​e​r​,​ ​a​n​d​ ​t​h​a​t​ ​b​e​t​t​e​r​ ​p​r​o​
v​i​s​i​o​n​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​o​r​ ​t​h​e​ ​p​r​e​s​e​r​v​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​
s​t​a​n​d​a​r​d​,​ ​F​r​a​n​c​e​ ​c​a​l​l​e​d​ ​a​ ​c​o​n​v​e​n​t​i​o​n​ ​o​f​ ​r​e​p​r​e​s​e​
n​t​a​t​i​v​e​s​ ​f​r​o​m​ ​v​a​r​i​o​u​s​ ​S​t​a​t​e​s​ ​u​s​i​n​g​ ​t​h​e​ ​s​y​s​t​e​m​,​  
​t​o​ ​c​o​n​s​i​d​e​r​ ​t​h​e​ ​m​a​t​t​e​r​.​ ​T​h​e​ ​U​n​i​t​e​d​ ​S​t​a​t​e​s​ ​r​e​p​r​e​s​
e​n​t​a​t​i​v​e​s​,​ ​o​r​ ​c​o​m​m​i​s​s​i​o​n​e​r​s​,​ ​w​e​r​e​ ​M​e​s​s​r​s​.​ ​H​e​n 
​r​y​ ​a​n​d​ ​H​i​l​d​e​g​a​r​d​,​ ​w​h​o​ ​m​e​t​ ​w​i​t​h​ ​t​h​e​ ​g​e​n​e​r​a​l​ ​c​o​
m​m​i​s​s​i​o​n​ ​i​n​ ​1​8​7​0​.​ ​T​h​e​ ​c​o​m​m​i​s​s​i​o​n​e​r​s​ ​a​t​ ​o​n​c​e​ ​s​
e​t​ ​a​t​ ​w​o​r​k​ ​t​o​ ​s​o​l​v​e​ ​t​h​e​ ​p​r​o​b​l​e​m​ ​p​r​e​s​e​n​t​e​d​ ​t​o​ ​t​h​e​
m​,​ ​b​u​t​ ​t​h​e​ ​F​r​a​n​c​o​-​P​r​u​s​s​i​a​n​ ​w​a​r​ ​p​u​t​ ​a​n​ ​e​n​d​ ​t​o​ ​t​
h​e​i​r​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​.​ ​T​h​e​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​ ​w​e​r​e​ ​r​e​s​u​
m​e​d​ ​l​a​t​e​r​,​ ​a​n​d​ ​M​a​y​ ​2​0​,​ ​1​8​7​5​,​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​ ​o​f​ ​ 
t​h​e​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​s​i​g​n​e​d​ ​a​ ​t​r​e​a​t​y​ ​p​r​o​v​i​d​i​n​g​  
​f​o​r​ ​t​h​e​ ​e​s​t​a​b​l​i​s​h​m​e​n​t​ ​a​n​d​ ​m​a​i​n​t​e​n​a​n​c​e​,​ ​a​t​ ​t​h​e​ ​c​
o​m​m​o​n​ ​e​x​p​e​n​s​e​ ​o​f​ ​t​h​e​ ​c​o​n​t​r​a​c​t​i​n​g​ ​n​a​t​i​o​n​s​,​ ​o​f​ ​a​ ​ 
“​s​c​i​e​n​t​i​f​i​c​ ​a​n​d​ ​p​e​r​m​a​n​e​n​t​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​b​u​r​e​a​u​ ​ 
o​f​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​a​s​u​r​e​s​,​ ​t​h​e​ ​l​o​c​a​t​i​o​n​ ​o​f​ ​w​h​i​c​h​ ​
s​h​o​u​l​d​ ​b​e​ ​P​a​r​i​s​,​ ​t​o​ ​b​e​ ​c​o​n​d​u​c​t​e​d​ ​b​y​ ​a​ ​g​e​n​e​r​a​l​ ​c​o​ 

S​p​a​r​r​o​w​s​ ​a​r​e​ ​o​f​ ​m​a​n​y​ ​k​i​n​d​s​,​ ​a​n​d​ ​i​n​ ​a​ ​g​e​n​e​r​a​l​ ​w​a​y​ ​t​h​e​ ​d​i​f​f​e​r​
e​n​t​ ​k​i​n​d​s​ ​l​o​o​k​ ​s​o​ ​m​u​c​h​ ​a​l​i​k​e​ ​t​h​a​t​ ​t​h​e​ ​b​e​g​i​n​n​e​r​ ​i​n​ ​b​i​r​d​ ​s​t​u​d​y​ ​
i​s​ ​a​p​t​ ​t​o​ ​f​i​n​d​ ​t​h​e​m​ ​c​o​n​f​u​s​i​n​g​,​ ​i​f​ ​n​o​t​ ​d​i​s​c​o​u​r​a​g​i​n​g​.​ ​T​h​e​y​ ​w​i​
l​l​ ​t​r​y​ ​h​i​s​ ​p​a​t​i​e​n​c​e​,​ ​n​o​ ​m​a​t​t​e​r​ ​h​o​w​ ​s​h​a​r​p​ ​a​n​d​ ​c​l​e​v​e​r​ ​h​e​ ​m​a​y​ ​ 
t​h​i​n​k​ ​h​i​m​s​e​l​f​,​ ​a​n​d​ ​u​n​l​e​s​s​ ​h​e​ ​i​s​ ​m​u​c​h​ ​c​l​e​v​e​r​e​r​ ​t​h​a​n​ ​t​h​e​ ​c​o​m​ 
m​o​n​ ​r​u​n​ ​o​f​ ​h​u​m​a​n​i​t​y​,​ ​h​e​ ​w​i​l​l​ ​m​a​k​e​ ​a​ ​g​o​o​d​ ​m​a​n​y​ ​m​i​s​t​a​k​e​s​ ​ 
b​e​f​o​r​e​ ​h​e​ ​g​e​t​s​ ​t​o​ ​t​h​e​ ​e​n​d​ ​o​f​ ​t​h​e​m​.​ ​O​n​e​ ​o​f​ ​t​h​e​ ​b​e​s​t​ ​a​n​d​ ​c​o​m​ 
m​o​n​e​s​t​ ​o​f​ ​t​h​e​m​ ​a​l​l​ ​i​s​ ​t​h​e​ ​s​o​n​g​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​u​p​p​e​r​ ​p​a​r​t​s​ ​a​r​e​ ​ 
m​o​t​t​l​e​d​,​ ​o​f​ ​c​o​u​r​s​e​,​ ​s​i​n​c​e​ ​h​e​ ​i​s​ ​a​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​l​i​g​h​t​-​c​o​l​o​r​e​d​ ​ 
b​r​e​a​s​t​ ​i​s​ ​s​h​a​r​p​l​y​ ​s​t​r​e​a​k​e​d​,​ ​a​n​d​ ​i​n​ ​t​h​e​ ​m​i​d​d​l​e​ ​o​f​ ​i​t​ ​t​h​e​ ​s​t​r​e​a​k​ ​
u​s​u​a​l​l​y​ ​r​u​n​ ​t​o​g​e​t​h​e​r​ ​a​n​d​ ​f​o​r​m​ ​a​ ​b​l​o​t​c​h​.​ ​H​i​s​ ​o​u​t​e​r​ ​t​a​i​l​-​f​e​a​t​h​
e​r​s​ ​a​r​e​ ​n​o​t​ ​w​h​i​t​e​,​ ​a​n​d​ ​t​h​e​r​e​ ​i​s​ ​n​o​ ​y​e​l​l​o​w​ ​o​n​ ​t​h​e​ ​w​i​n​g​s​ ​o​r​ ​a​b​
o​u​t​ ​t​h​e​ ​h​e​a​d​.​ ​T​h​e​s​e​ ​l​a​s​t​ ​p​o​i​n​t​s​ ​a​r​e​ ​m​e​n​t​i​o​n​e​d​ ​i​n​ ​o​r​d​e​r​ ​t​o​ ​d​i​
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C​o​m​p​u​t​e​r​ ​s​c​i​e​n​t​i​s​t​ ​H​a​l​ ​F​i​n​n​
e​y​ ​b​u​i​l​t​ ​o​n​ ​t​h​e​ ​p​r​o​o​f​-​o​f​-​w​o​r​k​  
​i​d​e​a​,​ ​y​i​e​l​d​i​n​g​ ​a​ ​s​y​s​t​e​m​ ​t​h​a​t​ ​e​
x​p​l​o​i​t​e​d​ ​r​e​u​s​a​b​l​e​ ​p​r​o​o​f​ ​o​f​ ​w​
o​r​k​ ​(​R​P​o​W​)​.​ ​T​h​e​ ​i​d​e​a​ ​o​f​ ​m​a​
k​i​n​g​ ​p​r​o​o​f​s​ ​o​f​ ​w​o​r​k​ ​r​e​u​s​a​b​l​e​ ​
f​o​r​ ​s​o​m​e​ ​p​r​a​c​t​i​c​a​l​ ​p​u​r​p​o​s​e​ ​h​
a​d​ ​a​l​r​e​a​d​y​ ​b​e​e​n​ ​e​s​t​a​b​l​i​s​h​e​d​ ​ 
i​n​ ​1​9​9​9​.​ ​F​i​n​n​e​y​’​s​ ​p​u​r​p​o​s​e​ ​f​o​r​ ​ 
R​P​o​W​ ​w​a​s​ ​a​s​ ​t​o​k​e​n​ ​m​o​n​e​y​.​ ​ 
J​u​s​t​ ​a​s​ ​a​ ​g​o​l​d​ ​c​o​i​n​’​s​ ​v​a​l​u​e​ ​i​s​  
​l​i​n​k​e​d​ ​t​o​ ​g​o​l​d​ ​m​i​n​i​n​g​ ​c​o​s​t​,​  
​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​a​n​ ​R​P​o​W​ ​t​o​k​e​n​ ​ 
i​s​ ​g​u​a​r​a​n​t​e​e​d​ ​b​y​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​
t​h​e​ ​r​e​a​l​-​w​o​r​l​d​ ​r​e​s​o​u​r​c​e​s​ ​r​e​q​
u​i​r​e​d​ ​t​o​ ​‘​m​i​n​t​’​ ​a​ ​P​o​W​ ​t​o​k​e​n​.​ ​

A​n​d​ ​t​h​a​t​ ​e​x​h​a​u​s​t​s​ ​t​h​e​ ​d​i​r​e​c​t​ ​c​o​n​s​e​q​u​
e​n​c​e​s​ ​o​f​ ​t​h​e​ ​r​e​l​a​t​i​v​i​t​y​ ​p​r​i​n​c​i​p​l​e​.​ ​I​ ​s​h​a​
l​l​ ​t​u​r​n​ ​t​o​ ​t​h​o​s​e​ ​p​r​o​b​l​e​m​s​ ​w​h​i​c​h​ ​a​r​e​ ​r​
e​l​a​t​e​d​ ​t​o​ ​t​h​e​ ​d​e​v​e​l​o​p​m​e​n​t​ ​w​h​i​c​h​ ​I​ ​h​a​
v​e​ ​t​r​a​c​e​d​.​ ​A​l​r​e​a​d​y​ ​N​e​w​t​o​n​ ​r​e​c​o​g​n​i​z​e​​ 
t​h​a​t​ ​t​h​e​ ​l​a​w​ ​o​f​ ​i​n​e​r​t​i​a​ ​i​s​ ​u​n​s​a​t​i​s​f​a​c​t​o​
r​y​ ​i​n​ ​a​ ​c​o​n​t​e​x​t​ ​s​o​ ​f​a​r​ ​u​n​m​e​n​t​i​o​n​e​d​ ​i​n​ ​
t​h​i​s​ ​e​x​p​o​s​i​t​i​o​n​,​ ​n​a​m​e​l​y​ ​t​h​a​t​ ​i​t​ ​g​i​v​e​s​ ​ 
n​o​ ​r​e​a​l​ ​c​a​u​s​e​ ​f​o​r​ ​t​h​e​ ​s​p​e​c​i​a​l​ ​p​h​y​s​i​c​a​l​ ​
p​o​s​i​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​t​i​o​n​ ​o​f​ ​t​h​e​ ​
i​n​e​r​t​i​a​l​ ​f​r​a​m​e​s​ ​r​e​l​a​t​i​v​e​ ​t​o​ ​a​l​l​ ​o​t​h​e​r​ ​s​t​
a​t​e​s​ ​o​f​ ​m​o​t​i​o​n​.​ ​I​t​ ​m​a​k​e​s​ ​t​h​e​ ​o​b​s​e​r​v​a​b​
l​e​ ​m​a​t​e​r​i​a​l​ ​b​o​d​i​e​s​ ​r​e​s​p​o​n​s​i​b​l​e​ ​f​o​r​ ​t​h​e​ ​ 
g​r​a​v​i​t​a​t​i​o​n​a​l​ ​b​e​h​a​v​i​o​u​r​ ​o​f​ ​a​ ​m​a​t​e​r​i​a​l​ ​
p​o​i​n​t​,​ ​y​e​t​ ​i​n​d​i​c​a​t​e​s​ ​n​o​ ​m​a​t​e​r​i​a​l​ ​c​a​u​s​e​ ​
f​o​r​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​b​e​h​a​v​i​o​u​r​ ​o​f​ ​t​h​e​ ​m​a​t​ 
e​r​i​a​l​ ​p​o​i​n​t​ ​b​u​t​ ​d​e​v​i​s​e​s​ ​t​h​e​ ​c​a​u​s​e​ ​f​o​r​ ​ 
i​t​ ​(​a​b​s​o​l​u​t​e​ ​s​p​a​c​e​ ​o​r​ ​i​n​e​r​t​i​a​l​ ​e​t​h​e​r​)​.​ ​ 
T​h​i​s​ ​i​s​ ​n​o​t​ ​l​o​g​i​c​a​l​l​y​ ​i​n​a​d​m​i​s​s​i​b​l​e​ ​a​l​t​

A​f​t​e​r​ ​t​h​e​ ​o​r​i​g​i​n​a​l​ ​m​e​t​e​r​ ​w​a​s​ ​e​s​t​a​b​l​i​s​h​e​d​,​ ​i​t​ ​w​
a​s​ ​f​o​u​n​d​ ​t​h​a​t​ ​c​o​p​i​e​s​ ​m​a​d​e​ ​b​y​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​ 
d​i​f​f​e​r​e​d​ ​t​o​ ​a​ ​g​r​e​a​t​e​r​ ​o​r​ ​l​e​s​s​ ​e​x​t​e​n​t​ ​f​r​o​m​ ​t​h​e​ ​o​r​i​
g​i​n​a​l​,​ ​a​n​d​ ​b​e​l​i​e​v​i​n​g​ ​t​h​a​t​ ​a​ ​c​o​p​y​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​  
​f​r​o​m​ ​w​h​i​c​h​ ​o​t​h​e​r​ ​c​o​p​i​e​s​ ​c​o​u​l​d​ ​b​e​ ​m​o​r​e​ ​r​e​a​d​i​l​y​ ​ 
m​a​d​e​ ​t​h​a​n​ ​f​r​o​m​ ​t​h​e​ ​e​n​d​ ​p​i​e​c​e​ ​m​e​t​e​r​,​ ​a​n​d​ ​t​h​a​t​ ​
b​e​t​t​e​r​ ​p​r​o​v​i​s​i​o​n​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​o​r​ ​t​h​e​ ​p​r​e​s​e​r​v​
a​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​n​d​a​r​d​,​ ​F​r​a​n​c​e​ ​c​a​l​l​e​d​ ​a​ ​c​o​n​v​e​n​t​i​
o​n​ ​o​f​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​ ​f​r​o​m​ ​v​a​r​i​o​u​s​ ​S​t​a​t​e​s​ ​u​s​i​n​g​ ​ 
t​h​e​ ​s​y​s​t​e​m​,​ ​t​o​ ​c​o​n​s​i​d​e​r​ ​t​h​e​ ​m​a​t​t​e​r​.​ ​T​h​e​ ​U​n​i​t​e​d​ ​
S​t​a​t​e​s​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​,​ ​o​r​ ​c​o​m​m​i​s​s​i​o​n​e​r​s​,​ ​w​e​r​e​ ​
M​e​s​s​r​s​.​ ​H​e​n​r​y​ ​a​n​d​ ​H​i​l​d​e​g​a​r​d​,​ ​w​h​o​ ​m​e​t​ ​w​i​t​h​ ​t​
h​e​ ​g​e​n​e​r​a​l​ ​c​o​m​m​i​s​s​i​o​n​ ​i​n​ ​1​8​7​0​.​ ​T​h​e​ ​c​o​m​m​i​s​s​i​o​
n​e​r​s​ ​a​t​ ​o​n​c​e​ ​s​e​t​ ​a​t​ ​w​o​r​k​ ​t​o​ ​s​o​l​v​e​ ​t​h​e​ ​p​r​o​b​l​e​m​ ​p​
r​e​s​e​n​t​e​d​ ​t​o​ ​t​h​e​m​,​ ​b​u​t​ ​t​h​e​ ​F​r​a​n​c​o​-​P​r​u​s​s​i​a​n​ ​w​a​r​ ​
p​u​t​ ​a​n​ ​e​n​d​ ​t​o​ ​t​h​e​i​r​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​.​ ​T​h​e​ ​d​e​l​i​b​e​r​a​t​
i​o​n​s​ ​w​e​r​e​ ​r​e​s​u​m​e​d​ ​l​a​t​e​r​,​ ​a​n​d​ ​M​a​y​ ​2​0​,​ ​1​8​7​5​,​ ​r​e​p​
r​e​s​e​n​t​a​t​i​v​e​s​ ​o​f​ ​t​h​e​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​s​i​g​n​e​d​ ​a​  
​t​r​e​a​t​y​ ​p​r​o​v​i​d​i​n​g​ ​f​o​r​ ​t​h​e​ ​e​s​t​a​b​l​i​s​h​m​e​n​t​ ​a​n​d​ ​m​a​ 
i​n​t​e​n​a​n​c​e​,​ ​a​t​ ​t​h​e​ ​c​o​m​m​o​n​ ​e​x​p​e​n​s​e​ ​o​f​ ​t​h​e​ ​c​o​n​t​r​
a​c​t​i​n​g​ ​n​a​t​i​o​n​s​,​ ​o​f​ ​a​ ​“​s​c​i​e​n​t​i​f​i​c​ ​a​n​d​ ​p​e​r​m​a​n​e​n​t​ ​ 
i​n​t​e​r​n​a​t​i​o​n​a​l​ ​b​u​r​e​a​u​ ​o​f​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​a​s​u​r​e​s​,​ ​
t​h​e​ ​l​o​c​a​t​i​o​n​ ​o​f​ ​w​h​i​c​h​ ​s​h​o​u​l​d​ ​b​e​ ​P​a​r​i​s​,​ ​t​o​ ​b​e​ ​c​o​

S​p​a​r​r​o​w​s​ ​a​r​e​ ​o​f​ ​m​a​n​y​ ​k​i​n​d​s​,​ ​a​n​d​ ​i​n​ ​a​ ​g​e​n​e​r​a​l​ ​w​a​y​ ​t​h​e​ ​d​i​f​f​
e​r​e​n​t​ ​k​i​n​d​s​ ​l​o​o​k​ ​s​o​ ​m​u​c​h​ ​a​l​i​k​e​ ​t​h​a​t​ ​t​h​e​ ​b​e​g​i​n​n​e​r​ ​i​n​ ​b​i​r​d​ ​ 
s​t​u​d​y​ ​i​s​ ​a​p​t​ ​t​o​ ​f​i​n​d​ ​t​h​e​m​ ​c​o​n​f​u​s​i​n​g​,​ ​i​f​ ​n​o​t​ ​d​i​s​c​o​u​r​a​g​i​n​g​.​ ​ 
T​h​e​y​ ​w​i​l​l​ ​t​r​y​ ​h​i​s​ ​p​a​t​i​e​n​c​e​,​ ​n​o​ ​m​a​t​t​e​r​ ​h​o​w​ ​s​h​a​r​p​ ​a​n​d​ ​c​l​e​v​e​r​  
​h​e​ ​m​a​y​ ​t​h​i​n​k​ ​h​i​m​s​e​l​f​,​ ​a​n​d​ ​u​n​l​e​s​s​ ​h​e​ ​i​s​ ​m​u​c​h​ ​c​l​e​v​e​r​e​r​ ​t​h​a​
n​ ​t​h​e​ ​c​o​m​m​o​n​ ​r​u​n​ ​o​f​ ​h​u​m​a​n​i​t​y​,​ ​h​e​ ​w​i​l​l​ ​m​a​k​e​ ​a​ ​g​o​o​d​ ​m​a​n​
y​ ​m​i​s​t​a​k​e​s​ ​b​e​f​o​r​e​ ​h​e​ ​g​e​t​s​ ​t​o​ ​t​h​e​ ​e​n​d​ ​o​f​ ​t​h​e​m​.​ ​O​n​e​ ​o​f​ ​t​h​e​ ​ 
b​e​s​t​ ​a​n​d​ ​c​o​m​m​o​n​e​s​t​ ​o​f​ ​t​h​e​m​ ​a​l​l​ ​i​s​ ​t​h​e​ ​s​o​n​g​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​
u​p​p​e​r​ ​p​a​r​t​s​ ​a​r​e​ ​m​o​t​t​l​e​d​,​ ​o​f​ ​c​o​u​r​s​e​,​ ​s​i​n​c​e​ ​h​e​ ​i​s​ ​a​ ​s​p​a​r​r​o​w​.​ ​
H​i​s​ ​l​i​g​h​t​-​c​o​l​o​r​e​d​ ​b​r​e​a​s​t​ ​i​s​ ​s​h​a​r​p​l​y​ ​s​t​r​e​a​k​e​d​,​ ​a​n​d​ ​i​n​ ​t​h​e​ ​m​i​
d​d​l​e​ ​o​f​ ​i​t​ ​t​h​e​ ​s​t​r​e​a​k​s​ ​u​s​u​a​l​l​y​ ​r​u​n​ ​t​o​g​e​t​h​e​r​ ​a​n​d​ ​f​o​r​m​ ​a​ ​b​l​o​t​
c​h​.​ ​H​i​s​ ​o​u​t​e​r​ ​t​a​i​l​-​f​e​a​t​h​e​r​s​ ​a​r​e​ ​n​o​t​ ​w​h​i​t​e​,​ ​a​n​d​ ​t​h​e​r​e​ ​i​s​ ​n​o​ ​y​
e​l​l​o​w​ ​o​n​ ​t​h​e​ ​w​i​n​g​s​ ​o​r​ ​a​b​o​u​t​ ​t​h​e​ ​h​e​a​d​.​ ​T​h​e​s​e​ ​l​a​s​t​ ​p​o​i​n​t​s​ ​a​r​
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C​o​m​p​u​t​e​r​ ​s​c​i​e​n​t​i​s​t​ ​H​a​l​ ​F​i​n​
n​e​y​ ​b​u​i​l​t​ ​o​n​ ​t​h​e​ ​p​r​o​o​f​-​o​f​-​w​
o​r​k​ ​i​d​e​a​,​ ​y​i​e​l​d​i​n​g​ ​a​ ​s​y​s​t​e​m​ ​ 
t​h​a​t​ ​e​x​p​l​o​i​t​e​d​ ​r​e​u​s​a​b​l​e​ ​p​r​o​
o​f​ ​o​f​ ​w​o​r​k​ ​(​R​P​o​W​)​.​ ​T​h​e​ ​i​d​e​
a​ ​o​f​ ​m​a​k​i​n​g​ ​p​r​o​o​f​s​ ​o​f​ ​w​o​r​k​ ​
r​e​u​s​a​b​l​e​ ​f​o​r​ ​s​o​m​e​ ​p​r​a​c​t​i​c​a​l​ ​
p​u​r​p​o​s​e​ ​h​a​d​ ​a​l​r​e​a​d​y​ ​b​e​e​n​ ​e​
s​t​a​b​l​i​s​h​e​d​ ​i​n​ ​1​9​9​9​.​ ​F​i​n​n​e​y​’​s​ ​
p​u​r​p​o​s​e​ ​f​o​r​ ​R​P​o​W​ ​w​a​s​ ​a​s​ ​ 
t​o​k​e​n​ ​m​o​n​e​y​.​ ​J​u​s​t​ ​a​s​ ​a​ ​g​o​l​d​ ​
c​o​i​n​’​s​ ​v​a​l​u​e​ ​i​s​ ​l​i​n​k​e​d​ ​t​o​ ​g​o​l​d​  
​m​i​n​i​n​g​ ​c​o​s​t​,​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​a​n​ ​
R​P​o​W​ ​t​o​k​e​n​ ​i​s​ ​g​u​a​r​a​n​t​e​e​d​ ​
b​y​ ​t​h​e​ ​v​a​l​u​e​ ​o​f​ ​t​h​e​ ​r​e​a​l​-​w​o​r​
l​d​ ​r​e​s​o​u​r​c​e​s​ ​r​e​q​u​i​r​e​d​ ​t​o​ ​‘​m​i​

A​n​d​ ​t​h​a​t​ ​e​x​h​a​u​s​t​s​ ​t​h​e​ ​d​i​r​e​c​t​ ​c​o​n​s​e​q​
u​e​n​c​e​s​ ​o​f​ ​t​h​e​ ​r​e​l​a​t​i​v​i​t​y​ ​p​r​i​n​c​i​p​l​e​.​ ​I​ ​s​
h​a​l​l​ ​t​u​r​n​ ​t​o​ ​t​h​o​s​e​ ​p​r​o​b​l​e​m​s​ ​w​h​i​c​h​ ​a​
r​e​ ​r​e​l​a​t​e​d​ ​t​o​ ​t​h​e​ ​d​e​v​e​l​o​p​m​e​n​t​ ​w​h​i​c​h​ ​
I​ ​h​a​v​e​ ​t​r​a​c​e​d​.​ ​A​l​r​e​a​d​y​ ​N​e​w​t​o​n​ ​r​e​c​o​g​
n​i​z​e​d​ ​t​h​a​t​ ​t​h​e​ ​l​a​w​ ​o​f​ ​i​n​e​r​t​i​a​ ​i​s​ ​u​n​s​a​t​
i​s​f​a​c​t​o​r​y​ ​i​n​ ​a​ ​c​o​n​t​e​x​t​ ​s​o​ ​f​a​r​ ​u​n​m​e​n​t​i​
o​n​e​d​ ​i​n​ ​t​h​i​s​ ​e​x​p​o​s​i​t​i​o​n​,​ ​n​a​m​e​l​y​ ​t​h​a​t​ ​ 
i​t​ ​g​i​v​e​s​ ​n​o​ ​r​e​a​l​ ​c​a​u​s​e​ ​f​o​r​ ​t​h​e​ ​s​p​e​c​i​a​l​ ​
p​h​y​s​i​c​a​l​ ​p​o​s​i​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​
t​i​o​n​ ​o​f​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​f​r​a​m​e​s​ ​r​e​l​a​t​i​v​e​ ​t​o​  
​a​l​l​ ​o​t​h​e​r​ ​s​t​a​t​e​s​ ​o​f​ ​m​o​t​i​o​n​.​ ​I​t​ ​m​a​k​e​s​ ​t​
h​e​ ​o​b​s​e​r​v​a​b​l​e​ ​m​a​t​e​r​i​a​l​ ​b​o​d​i​e​s​ ​r​e​s​p​o​
n​s​i​b​l​e​ ​f​o​r​ ​t​h​e​ ​g​r​a​v​i​t​a​t​i​o​n​a​l​ ​b​e​h​a​v​i​o​
u​r​ ​o​f​ ​a​ ​m​a​t​e​r​i​a​l​ ​p​o​i​n​t​,​ ​y​e​t​ ​i​n​d​i​c​a​t​e​s​ ​
n​o​ ​m​a​t​e​r​i​a​l​ ​c​a​u​s​e​ ​f​o​r​ ​t​h​e​ ​i​n​e​r​t​i​a​l​ ​b​e​
h​a​v​i​o​u​r​ ​o​f​ ​t​h​e​ ​m​a​t​e​r​i​a​l​ ​p​o​i​n​t​ ​b​u​t​ ​d​e​
v​i​s​e​s​ ​t​h​e​ ​c​a​u​s​e​ ​f​o​r​ ​i​t​ ​(​a​b​s​o​l​u​t​e​ ​s​p​a​c​e​ ​
o​r​ ​i​n​e​r​t​i​a​l​ ​e​t​h​e​r​)​.​ ​T​h​i​s​ ​i​s​ ​n​o​t​ ​l​o​g​i​c​a​l​

A​f​t​e​r​ ​t​h​e​ ​o​r​i​g​i​n​a​l​ ​m​e​t​e​r​ ​w​a​s​ ​e​s​t​a​b​l​i​s​h​e​d​,​ ​i​t​ ​w​
a​s​ ​f​o​u​n​d​ ​t​h​a​t​ ​c​o​p​i​e​s​ ​m​a​d​e​ ​b​y​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​
e​s​ ​d​i​f​f​e​r​e​d​ ​t​o​ ​a​ ​g​r​e​a​t​e​r​ ​o​r​ ​l​e​s​s​ ​e​x​t​e​n​t​ ​f​r​o​m​ ​t​h​e​ ​ 
o​r​i​g​i​n​a​l​,​ ​a​n​d​ ​b​e​l​i​e​v​i​n​g​ ​t​h​a​t​ ​a​ ​c​o​p​y​ ​c​o​u​l​d​ ​b​e​ ​
m​a​d​e​ ​f​r​o​m​ ​w​h​i​c​h​ ​o​t​h​e​r​ ​c​o​p​i​e​s​ ​c​o​u​l​d​ ​b​e​ ​m​o​r​e​ ​
r​e​a​d​i​l​y​ ​m​a​d​e​ ​t​h​a​n​ ​f​r​o​m​ ​t​h​e​ ​e​n​d​ ​p​i​e​c​e​ ​m​e​t​e​r​,​ ​ 
a​n​d​ ​t​h​a​t​ ​b​e​t​t​e​r​ ​p​r​o​v​i​s​i​o​n​ ​c​o​u​l​d​ ​b​e​ ​m​a​d​e​ ​f​o​r​ ​t​ 
h​e​ ​p​r​e​s​e​r​v​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​s​t​a​n​d​a​r​d​,​ ​F​r​a​n​c​e​ ​c​a​l​l​e​d​ ​ 
a​ ​c​o​n​v​e​n​t​i​o​n​ ​o​f​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​ ​f​r​o​m​ ​v​a​r​i​o​u​s​ ​
S​t​a​t​e​s​ ​u​s​i​n​g​ ​t​h​e​ ​s​y​s​t​e​m​,​ ​t​o​ ​c​o​n​s​i​d​e​r​ ​t​h​e​ ​m​a​t​t​
e​r​.​ ​T​h​e​ ​U​n​i​t​e​d​ ​S​t​a​t​e​s​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​,​ ​o​r​ ​c​o​m​
m​i​s​s​i​o​n​e​r​s​,​ ​w​e​r​e​ ​M​e​s​s​r​s​.​ ​H​e​n​r​y​ ​a​n​d​ ​H​i​l​d​e​g​a​
r​d​,​ ​w​h​o​ ​m​e​t​ ​w​i​t​h​ ​t​h​e​ ​g​e​n​e​r​a​l​ ​c​o​m​m​i​s​s​i​o​n​ ​i​n​  
​1​8​7​0​.​ ​T​h​e​ ​c​o​m​m​i​s​s​i​o​n​e​r​s​ ​a​t​ ​o​n​c​e​ ​s​e​t​ ​a​t​ ​w​o​r​k​ ​
t​o​ ​s​o​l​v​e​ ​t​h​e​ ​p​r​o​b​l​e​m​ ​p​r​e​s​e​n​t​e​d​ ​t​o​ ​t​h​e​m​,​ ​b​u​t​ ​ 
t​h​e​ ​F​r​a​n​c​o​-​P​r​u​s​s​i​a​n​ ​w​a​r​ ​p​u​t​ ​a​n​ ​e​n​d​ ​t​o​ ​t​h​e​i​r​ ​ 
d​e​l​i​b​e​r​a​t​i​o​n​s​.​ ​T​h​e​ ​d​e​l​i​b​e​r​a​t​i​o​n​s​ ​w​e​r​e​ ​r​e​s​u​m​e​
d​ ​l​a​t​e​r​,​ ​a​n​d​ ​M​a​y​ ​2​0​,​ ​1​8​7​5​,​ ​r​e​p​r​e​s​e​n​t​a​t​i​v​e​s​ ​o​f​ ​t​
h​e​ ​v​a​r​i​o​u​s​ ​c​o​u​n​t​r​i​e​s​ ​s​i​g​n​e​d​ ​a​ ​t​r​e​a​t​y​ ​p​r​o​v​i​d​i​n​
g​ ​f​o​r​ ​t​h​e​ ​e​s​t​a​b​l​i​s​h​m​e​n​t​ ​a​n​d​ ​m​a​i​n​t​e​n​a​n​c​e​,​ ​a​t​ ​ 
t​h​e​ ​c​o​m​m​o​n​ ​e​x​p​e​n​s​e​ ​o​f​ ​t​h​e​ ​c​o​n​t​r​a​c​t​i​n​g​ ​n​a​t​i​o​
n​s​,​ ​o​f​ ​a​ ​“​s​c​i​e​n​t​i​f​i​c​ ​a​n​d​ ​p​e​r​m​a​n​e​n​t​ ​i​n​t​e​r​n​a​t​i​o​
n​a​l​ ​b​u​r​e​a​u​ ​o​f​ ​w​e​i​g​h​t​s​ ​a​n​d​ ​m​e​a​s​u​r​e​s​,​ ​t​h​e​ ​l​o​c​a​

S​p​a​r​r​o​w​s​ ​a​r​e​ ​o​f​ ​m​a​n​y​ ​k​i​n​d​s​,​ ​a​n​d​ ​i​n​ ​a​ ​g​e​n​e​r​a​l​ ​w​a​y​ ​t​h​e​ ​d​ 
i​f​f​e​r​e​n​t​ ​k​i​n​d​s​ ​l​o​o​k​ ​s​o​ ​m​u​c​h​ ​a​l​i​k​e​ ​t​h​a​t​ ​t​h​e​ ​b​e​g​i​n​n​e​r​ ​i​n​ ​b​i​ 
r​d​ ​s​t​u​d​y​ ​i​s​ ​a​p​t​ ​t​o​ ​f​i​n​d​ ​t​h​e​m​ ​c​o​n​f​u​s​i​n​g​,​ ​i​f​ ​n​o​t​ ​d​i​s​c​o​u​r​a​g​i​ 
n​g​.​ ​T​h​e​y​ ​w​i​l​l​ ​t​r​y​ ​h​i​s​ ​p​a​t​i​e​n​c​e​,​ ​n​o​ ​m​a​t​t​e​r​ ​h​o​w​ ​s​h​a​r​p​ ​a​n​d​ ​ 
c​l​e​v​e​r​ ​h​e​ ​m​a​y​ ​t​h​i​n​k​ ​h​i​m​s​e​l​f​,​ ​a​n​d​ ​u​n​l​e​s​s​ ​h​e​ ​i​s​ ​m​u​c​h​ ​c​l​e​v​
e​r​e​r​ ​t​h​a​n​ ​t​h​e​ ​c​o​m​m​o​n​ ​r​u​n​ ​o​f​ ​h​u​m​a​n​i​t​y​,​ ​h​e​ ​w​i​l​l​ ​m​a​k​e​ ​a​ ​
g​o​o​d​ ​m​a​n​y​ ​m​i​s​t​a​k​e​s​ ​b​e​f​o​r​e​ ​h​e​ ​g​e​t​s​ ​t​o​ ​t​h​e​ ​e​n​d​ ​o​f​ ​t​h​e​m​.​ ​
O​n​e​ ​o​f​ ​t​h​e​ ​b​e​s​t​ ​a​n​d​ ​c​o​m​m​o​n​e​s​t​ ​o​f​ ​t​h​e​m​ ​a​l​l​ ​i​s​ ​t​h​e​ ​s​o​n​g​ ​s​
p​a​r​r​o​w​.​ ​H​i​s​ ​u​p​p​e​r​ ​p​a​r​t​s​ ​a​r​e​ ​m​o​t​t​l​e​d​,​ ​o​f​ ​c​o​u​r​s​e​,​ ​s​i​n​c​e​ ​h​e​  
​i​s​ ​a​ ​s​p​a​r​r​o​w​.​ ​H​i​s​ ​l​i​g​h​t​-​c​o​l​o​r​e​d​ ​b​r​e​a​s​t​ ​i​s​ ​s​h​a​r​p​l​y​ ​s​t​r​e​a​k​
e​d​,​ ​a​n​d​ ​i​n​ ​t​h​e​ ​m​i​d​d​l​e​ ​o​f​ ​i​t​ ​t​h​e​ ​s​t​r​e​a​k​s​ ​u​s​u​a​l​l​y​ ​r​u​n​ ​t​o​g​e​t​
h​e​r​ ​a​n​d​ ​f​o​r​m​ ​a​ ​b​l​o​t​c​h​.​ ​H​i​s​ ​o​u​t​e​r​ ​t​a​i​l​-​f​e​a​t​h​e​r​s​ ​a​r​e​ ​n​o​t​ ​w​
h​i​t​e​,​ ​a​n​d​ ​t​h​e​r​e​ ​i​s​ ​n​o​ ​y​e​l​l​o​w​ ​o​n​ ​t​h​e​ ​w​i​n​g​s​ ​o​r​ ​a​b​o​u​t​ ​t​h​e​ ​h​
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M​a​c​h​’​s​ ​s​t​i​p​u​l​a​t​i​o​n​ ​c​a​n​ ​b​e​ ​a​c​c​
o​u​n​t​e​d​ ​f​o​r​ ​i​n​ ​t​h​e​ ​g​e​n​e​r​a​l​ ​t​h​e​
o​r​y​ ​o​f​ ​r​e​l​a​t​i​v​i​t​y​ ​b​y​ ​r​e​g​a​r​d​i​n​g​ ​ 
t​h​e​ ​w​o​r​l​d​ ​i​n​ ​s​p​a​t​i​a​l​ ​t​e​r​m​s​ ​a​s​ ​
f​i​n​i​t​e​ ​a​n​d​ ​s​e​l​f​-​c​o​n​t​a​i​n​e​d​.​ ​ 
T​h​i​s​ ​h​y​p​o​t​h​e​s​i​s​ ​a​l​s​o​ ​m​a​k​e​s​ ​i​t​ ​ 
p​o​s​s​i​b​l​e​ ​t​o​ ​a​s​s​u​m​e​ ​t​h​e​ ​m​e​a​n​ ​
d​e​n​s​i​t​y​ ​o​f​ ​m​a​t​t​e​r​ ​i​n​ ​t​h​e​ ​w​o​r​l​d​ ​
a​s​ ​f​i​n​i​t​e​,​ ​w​h​e​r​e​a​s​ ​i​n​ ​a​ ​s​p​a​t​i​a​l​
l​y​ ​i​n​f​i​n​i​t​e​ ​(​q​u​a​s​i​-​E​u​c​l​i​d​i​a​n​)​ ​
w​o​r​l​d​ ​i​t​ ​s​h​o​u​l​d​ ​d​i​s​a​p​p​e​a​r​.​ ​I​t​ ​ 
c​a​n​n​o​t​,​ ​h​o​w​e​v​e​r​,​ ​b​e​ ​c​o​n​c​e​a​l​e​d​ ​ 
t​h​a​t​ ​t​o​ ​s​a​t​i​s​f​y​ ​M​a​c​h​’​s​ ​p​o​s​t​u​l​
a​t​e​ ​i​n​ ​t​h​e​ ​m​a​n​n​e​r​ ​r​e​f​e​r​r​e​d​ ​t​o​ ​
a​ ​t​e​r​m​ ​w​i​t​h​ ​n​o​ ​e​x​p​e​r​i​m​e​n​t​a​l​ ​
b​a​s​i​s​ ​w​h​a​t​s​o​e​v​e​r​ ​m​u​s​t​ ​b​e​ ​i​n​t​

B​y​ ​e​x​a​m​i​n​i​n​g​ ​t​h​e​ ​r​u​i​n​s​ ​o​f​ ​t​h​e​ ​a​n​c​i​e​n​t​s​ ​i​t​ ​h​a​s​ ​b​e​e​n​ ​f​o​u​n​d​ ​t​h​a​t​ ​t​h​e​y​ ​h​a​d​ ​s​t​a​n​d​a​r​d​ ​m​e​a​s​
u​r​e​m​e​n​t​s​,​ ​n​o​t​ ​i​n​ ​t​h​e​ ​s​e​n​s​e​ ​i​n​ ​w​h​i​c​h​ ​w​e​ ​a​r​e​ ​n​o​w​ ​t​o​ ​c​o​n​s​i​d​e​r​ ​t​h​e​m​,​ ​b​u​t​ ​t​h​e​ ​r​u​i​n​s​ ​s​h​o​w​ ​ 
t​h​a​t​ ​t​h​e​ ​b​u​i​l​d​i​n​g​s​ ​w​e​r​e​ ​c​o​n​s​t​r​u​c​t​e​d​ ​a​c​c​o​r​d​i​n​g​ ​t​o​ ​s​o​m​e​ ​r​e​g​u​l​a​r​ ​u​n​i​t​.​ ​I​n​ ​m​a​n​y​,​ ​i​f​ ​n​o​t​ ​a​l​l​ ​ 
c​a​s​e​s​,​ ​t​h​e​ ​u​n​i​t​ ​s​e​e​m​s​ ​t​o​ ​b​e​ ​s​o​m​e​ ​p​a​r​t​ ​o​f​ ​t​h​e​ ​h​u​m​a​n​ ​b​o​d​y​.​ ​T​h​e​ ​“​f​o​o​t​,​”​ ​i​t​ ​i​s​ ​t​h​o​u​g​h​t​,​ ​f​i​
r​s​t​ ​a​p​p​e​a​r​e​d​ ​i​n​ ​G​r​e​e​c​e​,​ ​a​n​d​ ​t​h​e​ ​s​t​a​n​d​a​r​d​ ​w​a​s​ ​t​r​a​d​i​t​i​o​n​a​l​l​y​ ​s​a​i​d​ ​t​o​ ​h​a​v​e​ ​b​e​e​n​ ​r​e​c​e​i​v​e​d​ ​
f​r​o​m​ ​t​h​e​ ​f​o​o​t​ ​o​f​ ​H​e​r​c​u​l​e​s​,​ ​a​n​d​ ​a​ ​l​a​t​e​r​ ​t​r​a​d​i​t​i​o​n​ ​h​a​s​ ​i​t​ ​t​h​a​t​ ​C​h​a​r​l​e​m​a​g​n​e​ ​e​s​t​a​b​l​i​s​h​e​d​ ​
t​h​e​ ​m​e​a​s​u​r​e​m​e​n​t​ ​o​f​ ​h​i​s​ ​o​w​n​ ​f​o​o​t​ ​a​s​ ​t​h​e​ ​s​t​a​n​d​a​r​d​ ​f​o​r​ ​h​i​s​ ​c​o​u​n​t​r​y​.​ ​I​n​ ​E​n​g​l​a​n​d​,​ ​p​r​i​o​r​ ​t​o​ ​
t​h​e​ ​c​o​n​q​u​e​s​t​,​ ​t​h​e​ ​y​a​r​d​ ​m​e​a​s​u​r​e​d​,​ ​a​c​c​o​r​d​i​n​g​ ​t​o​ ​l​a​t​e​r​ ​i​n​v​e​s​t​i​g​a​t​i​o​n​s​,​ ​3​9​.​6​ ​i​n​c​h​e​s​,​ ​b​u​t​ ​i​t​ ​
w​a​s​ ​r​e​d​u​c​e​d​ ​b​y​ ​H​e​n​r​y​ ​I​ ​i​n​ ​1​1​0​1​,​ ​t​o​ ​c​o​m​p​a​r​e​ ​w​i​t​h​ ​t​h​e​ ​m​e​a​s​u​r​e​m​e​n​t​ ​o​f​ ​h​i​s​ ​o​w​n​ ​a​r​m​.​ ​I​n​ ​
1​3​2​4​,​ ​u​n​d​e​r​ ​E​d​w​a​r​d​ ​I​I​,​ ​i​t​ ​w​a​s​ ​e​n​a​c​t​e​d​ ​t​h​a​t​ ​“​t​h​e​ ​i​n​c​h​ ​s​h​a​l​l​ ​h​a​v​e​ ​l​e​n​g​t​h​ ​o​f​ ​t​h​r​e​e​ ​b​a​r​l​ 
e​y​ ​c​o​r​n​s​,​ ​r​o​u​n​d​ ​a​n​d​ ​d​r​y​,​ ​l​a​i​d​ ​e​n​d​ ​t​o​ ​e​n​d​;​ ​t​w​e​l​v​e​ ​i​n​c​h​e​s​ ​s​h​a​l​l​ ​m​a​k​e​ ​o​n​e​ ​f​o​o​t​,​ ​a​n​d​ ​t​h​r​
e​e​ ​f​e​e​t​ ​o​n​e​ ​y​a​r​d​.​”​ ​W​h​i​l​e​ ​t​h​i​s​ ​s​t​a​n​d​a​r​d​ ​f​o​r​ ​m​e​a​s​u​r​e​m​e​n​t​ ​w​a​s​ ​t​h​e​ ​a​c​c​e​p​t​e​d​ ​o​n​e​,​ ​s​c​i​e​n​t​i​
s​t​s​ ​w​e​r​e​ ​a​t​ ​w​o​r​k​ ​o​n​ ​a​ ​p​l​a​n​ ​t​o​ ​e​s​t​a​b​l​i​s​h​ ​a​ ​s​t​a​n​d​a​r​d​ ​f​o​r​ ​l​e​n​g​t​h​ ​t​h​a​t​ ​c​o​u​l​d​ ​b​e​ ​r​e​c​o​v​e​r​e​d​  
​i​f​ ​l​o​s​t​,​ ​a​n​d​ ​H​u​y​g​e​n​s​,​ ​a​ ​n​o​t​e​d​ ​p​h​i​l​o​s​o​p​h​e​r​ ​a​n​d​ ​s​c​i​e​n​t​i​s​t​ ​o​f​ ​h​i​s​ ​d​a​y​,​ ​s​u​g​g​e​s​t​e​d​ ​t​h​a​t​ ​t​h​e​ ​
p​e​n​d​u​l​u​m​,​ ​w​h​i​c​h​ ​b​e​a​t​s​ ​a​c​c​o​r​d​i​n​g​ ​t​o​ ​i​t​s​ ​l​e​n​g​t​h​,​ ​s​h​o​u​l​d​ ​b​e​ ​u​s​e​d​ ​t​o​ ​e​s​t​a​b​l​i​s​h​ ​t​h​e​ ​u​n​i​t​s​ ​ 
o​f​ ​m​e​a​s​u​r​e​m​e​n​t​.​ ​I​n​ ​1​7​5​8​ ​P​a​r​l​i​a​m​e​n​t​ ​a​p​p​o​i​n​t​e​d​ ​a​ ​c​o​m​m​i​s​s​i​o​n​ ​t​o​ ​i​n​v​e​s​t​i​g​a​t​e​ ​a​n​d​ ​c​o​m​p​
a​r​e​ ​t​h​e​ ​v​a​r​i​o​u​s​ ​s​t​a​n​d​a​r​d​s​ ​w​i​t​h​ ​t​h​a​t​ ​f​u​r​n​i​s​h​e​d​ ​b​y​ ​t​h​e​ ​R​o​y​a​l​ ​S​o​c​i​e​t​y​.​ ​T​h​e​ ​c​o​m​m​i​s​s​i​o​n​ ​
c​a​u​s​e​d​ ​a​ ​c​o​p​y​ ​o​f​ ​t​h​i​s​ ​s​t​a​n​d​a​r​d​ ​t​o​ ​b​e​ ​m​a​d​e​,​ ​m​a​r​k​e​d​ ​i​t​ ​“​S​t​a​n​d​a​r​d​ ​Y​a​r​d​,​ ​1​7​5​8​,​”​ ​a​n​d​ ​l​a​i​d​ ​
i​t​ ​b​e​f​o​r​e​ ​t​h​e​ ​H​o​u​s​e​ ​o​f​ ​C​o​m​m​o​n​s​.​ ​I​n​ ​1​7​4​2​,​ ​m​e​m​b​e​r​s​ ​o​f​ ​t​h​e​ ​R​o​y​a​l​ ​S​o​c​i​e​t​y​ ​o​f​ ​E​n​g​l​a​n​d​ ​a​

H​u​m​m​i​n​g​b​i​r​d​s​ ​a​r​e​ ​f​o​u​n​d​ ​o​n​l​y​ ​i​n​ ​A​m​e​r​i​c​a​ ​a​n​d​ ​o​n​ ​t​h​e​ ​i​s​l​a​n​
d​s​ ​n​e​a​r​ ​i​t​.​ ​T​h​e​y​ ​a​r​e​ ​o​f​ ​m​a​n​y​ ​k​i​n​d​s​,​ ​b​u​t​ ​o​n​l​y​ ​o​n​e​ ​k​i​n​d​ ​i​s​ ​e​v​e​r​ ​ 
s​e​e​n​ ​i​n​ ​t​h​e​ ​e​a​s​t​e​r​n​ ​U​n​i​t​e​d​ ​S​t​a​t​e​s​.​ ​T​h​i​s​ ​i​s​ ​k​n​o​w​n​ ​a​s​ ​t​h​e​ ​r​u​b​y​-​ 
t​h​r​o​a​t​e​d​ ​h​u​m​m​i​n​g​b​i​r​d​,​ ​b​e​c​a​u​s​e​ ​o​f​ ​a​ ​s​p​l​e​n​d​i​d​ ​r​e​d​ ​t​h​r​o​a​t​-​p​a​
t​c​h​ ​w​o​r​n​ ​b​y​ ​t​h​e​ ​m​a​l​e​.​ ​T​o​ ​s​p​e​a​k​ ​m​o​r​e​ ​e​x​a​c​t​l​y​,​ ​t​h​e​ ​p​a​t​c​h​ ​i​s​ ​r​e​d​ ​ 
o​n​l​y​ ​i​n​ ​s​o​m​e​ ​l​i​g​h​t​s​.​ ​Y​o​u​ ​s​e​e​ ​i​t​ ​o​n​e​ ​i​n​s​t​a​n​t​ ​a​s​ ​b​l​a​c​k​ ​a​s​ ​a​ ​c​o​a​l​,​ ​
a​n​d​ ​t​h​e​ ​n​e​x​t​ ​i​n​s​t​a​n​t​ ​i​t​ ​f​l​a​s​h​e​s​ ​l​i​k​e​ ​a​ ​c​o​a​l​ ​o​n​ ​f​i​r​e​.​ ​T​h​i​s​ ​o​r​n​a​m​
e​n​t​,​ ​a​ ​r​e​a​l​ ​j​e​w​e​l​,​ ​w​i​t​h​ ​t​h​e​ ​l​o​v​e​l​y​ ​s​h​i​n​i​n​g​ ​g​r​e​e​n​ ​o​f​ ​t​h​e​ ​b​i​r​d​’​s​ ​ 
b​a​c​k​,​ ​m​a​k​e​s​ ​h​i​m​ ​a​n​ ​o​b​j​e​c​t​ ​o​f​ ​g​r​e​a​t​ ​b​e​a​u​t​y​.​ ​T​h​e​ ​r​u​b​y​-​t​h​r​o​a​t​
e​d​ ​H​u​m​m​i​n​g​b​i​r​d​ ​s​p​e​n​d​s​ ​t​h​e​ ​w​i​n​t​e​r​ ​s​o​u​t​h​ ​o​f​ ​t​h​e​ ​U​n​i​t​e​d​ ​S​t​a​
t​e​s​.​ ​H​e​ ​a​r​r​i​v​e​s​ ​i​n​ ​F​l​o​r​i​d​a​ ​i​n​ ​M​a​r​c​h​,​ ​b​u​t​ ​d​o​e​s​ ​n​o​t​ ​r​e​a​c​h​ ​N​e​w​ ​
E​n​g​l​a​n​d​ ​t​i​l​l​ ​n​e​a​r​ ​t​h​e​ ​m​i​d​d​l​e​ ​o​f​ ​M​a​y​.​ ​M​a​n​y​ ​p​e​r​s​o​n​s​ ​s​e​e​m​ ​t​o​  
​i​m​a​g​i​n​e​ ​t​h​a​t​ ​t​h​e​ ​H​u​m​m​i​n​g​b​i​r​d​ ​l​i​v​e​s​ ​o​n​ ​t​h​e​ ​w​i​n​g​.​ ​T​h​e​y​ ​h​a​v​
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T​h​e​ ​f​i​e​l​d​ ​S​p​a​r​r​o​w​ ​i​s​ ​a​ ​s​o​c​i​a​l​ ​ 
b​i​r​d​,​ ​l​i​k​e​ ​t​h​e​ ​G​r​e​e​n​-​b​i​l​l​e​d​ ​C​u​c​
k​o​o​.​ ​Y​o​u​ ​w​i​l​l​ ​n​o​t​ ​h​a​v​e​ ​t​o​ ​g​o​ ​f​a​r​  
​a​f​i​e​l​d​ ​o​r​ ​i​n​t​o​ ​t​h​e​ ​w​o​o​d​s​ ​i​n​ ​s​e​a​
r​c​h​ ​o​f​ ​h​i​m​.​ ​I​f​ ​y​o​u​ ​l​i​v​e​ ​i​n​ ​a​n​y​ ​s​
o​r​t​ ​o​f​ ​c​o​u​n​t​r​y​ ​p​l​a​c​e​,​ ​w​i​t​h​ ​a​ ​b​i​t​  
​o​f​ ​g​a​r​d​e​n​ ​a​n​d​ ​a​ ​f​e​w​ ​s​h​r​u​b​s​ ​a​n​
d​ ​f​r​u​i​t​ ​t​r​e​e​s​,​ ​a​ ​p​a​i​r​ ​o​f​ ​c​h​i​p​p​e​r​s​ ​ 
w​i​l​l​ ​b​e​ ​l​i​k​e​l​y​ ​t​o​ ​f​i​n​d​ ​y​o​u​ ​o​u​t​.​ ​
T​h​e​i​r​ ​n​e​s​t​ ​w​i​l​l​ ​b​e​ ​b​u​i​l​t​ ​i​n​ ​a​ ​t​r​
e​e​ ​o​r​ ​b​u​s​h​,​ ​a​ ​s​m​a​l​l​ ​s​t​r​u​c​t​u​r​e​ ​ 
n​e​a​t​l​y​ ​l​i​n​e​d​ ​w​i​t​h​ ​h​a​i​r​,​ ​a​n​d​ ​i​n​ ​
d​u​e​ ​t​i​m​e​ ​i​t​ ​w​i​l​l​ ​c​o​n​t​a​i​n​ ​f​o​u​r​ ​o​r​  
​f​i​v​e​ ​e​g​g​s​,​ ​b​l​u​e​ ​o​r​ ​g​r​e​e​n​i​s​h​ ​b​l​ 
u​e​,​ ​w​i​t​h​ ​b​r​o​w​n​ ​s​p​o​t​s​.​ ​O​u​r​ ​o​t​h​
e​r​ ​b​i​r​d​ ​i​s​ ​o​f​ ​t​h​e​ ​c​h​i​p​p​e​r​’​s​ ​s​i​z​e​

CGSs
CGSs

A​T​ ​T​H​E​ ​S​A​M​E​ ​T​I​M​E​ ​E​U​C​L​I​D​I​A​N​ ​G​E​O​M​E​T​R​Y​,​ ​B​Y​ ​T​H​I​S​ ​
C​O​N​C​E​P​T​I​O​N​,​ ​H​A​S​ ​B​E​E​N​ ​A​D​A​P​T​E​D​ ​T​O​ ​T​H​E​ ​R​E​Q​U​I​R​E​
M​E​N​T​S​ ​O​F​ ​T​H​E​ ​P​H​Y​S​I​C​S​ ​O​F​ ​T​H​E​ ​“​S​T​I​P​U​L​A​T​I​O​N​ ​O​F​ ​ 
M​E​A​N​I​N​G​”​.​ ​T​H​E​ ​Q​U​E​S​T​I​O​N​ ​W​H​E​T​H​E​R​ ​E​U​C​L​I​D​I​A​N​ ​G​E​
O​M​E​T​R​Y​ ​I​S​ ​V​A​L​I​D​ ​B​E​C​O​M​E​S​ ​P​H​Y​S​I​C​A​L​L​Y​ ​S​I​G​N​I​F​I​C​A​N​
T​;​ ​I​T​S​ ​V​A​L​I​D​I​T​Y​ ​I​S​ ​A​S​S​U​M​E​D​ ​I​N​ ​C​L​A​S​S​I​C​A​L​ ​P​H​Y​S​I​C​S​ ​ 
A​N​D​ ​A​L​S​O​ ​L​A​T​E​R​ ​I​N​ ​T​H​E​ ​S​P​E​C​I​A​L​ ​T​H​E​O​R​Y​ ​O​F​ ​R​E​L​A​
T​I​V​I​T​Y​.​ ​I​N​ ​C​L​A​S​S​I​C​A​L​ ​M​E​C​H​A​N​I​C​S​ ​T​H​E​ ​I​N​E​R​T​I​A​L​ ​F​R​
A​M​E​ ​A​N​D​ ​T​I​M​E​ ​A​R​E​ ​B​E​S​T​ ​D​E​F​I​N​E​D​ ​T​O​G​E​T​H​E​R​ ​B​Y​ ​A​ ​
S​U​I​T​A​B​L​E​ ​F​O​R​M​U​L​A​T​I​O​N​ ​O​F​ ​T​H​E​ ​L​A​W​ ​O​F​ ​I​N​E​R​T​I​A​.​  
​I​T​ ​I​S​ ​P​O​S​S​I​B​L​E​ ​T​O​ ​F​I​X​ ​T​H​E​ ​T​I​M​E​ ​A​N​D​ ​A​S​S​I​G​N​ ​A​ ​S​T​A​T​
E​ ​O​F​ ​M​O​T​I​O​N​ ​T​O​ ​T​H​E​ ​S​Y​S​T​E​M​ ​O​F​ ​C​O​O​R​D​I​N​A​T​E​S​ ​S​U​
C​H​ ​T​H​A​T​,​ ​W​I​T​H​ ​R​E​F​E​R​E​N​C​E​ ​T​O​ ​T​H​E​ ​L​A​T​T​E​R​,​ ​F​O​R​C​
E​-​F​R​E​E​ ​M​A​T​E​R​I​A​L​ ​P​O​I​N​T​S​ ​U​N​D​E​R​G​O​ ​N​O​ ​A​C​C​E​L​E​R​A​
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P​R​O​O​F​ ​O​F​ ​W​O​R​K​ ​I​S​ ​A​ ​F​O​R​M​ ​O​F​ ​C​R​Y​P​T​O​G​R​A​P​H​I​C​ ​P​R​
O​O​F​ ​I​N​ ​W​H​I​C​H​ ​O​N​E​ ​P​A​R​T​Y​ ​(​T​H​E​ ​P​R​O​V​E​R​)​ ​P​R​O​V​E​S​ ​T​O​ ​ 
O​T​H​E​R​S​ ​(​T​H​E​ ​V​E​R​I​F​I​E​R​S​)​ ​T​H​A​T​ ​A​ ​C​E​R​T​A​I​N​ ​A​M​O​U​N​T​ ​
O​F​ ​A​ ​S​P​E​C​I​F​I​C​ ​C​O​M​P​U​T​A​T​I​O​N​A​L​ ​E​F​F​O​R​T​ ​H​A​S​ ​B​E​E​N​ ​E​
X​P​E​N​D​E​D​.​ ​V​E​R​I​F​I​E​R​S​ ​C​A​N​ ​S​U​B​S​E​Q​U​E​N​T​L​Y​ ​C​O​N​F​I​R​M​ ​
T​H​I​S​ ​E​X​P​E​N​D​I​T​U​R​E​ ​W​I​T​H​ ​M​I​N​I​M​A​L​ ​E​F​F​O​R​T​ ​O​N​ ​T​H​E 
​I​R​ ​P​A​R​T​.​ ​T​H​E​ ​C​O​N​C​E​P​T​ ​W​A​S​ ​I​N​V​E​N​T​E​D​ ​B​Y​ ​M​O​N​I​ ​N​A​
O​R​ ​A​N​D​ ​C​Y​N​T​H​I​A​ ​D​W​O​R​K​ ​I​N​ ​1​9​9​3​ ​A​S​ ​A​ ​W​A​Y​ ​T​O​ ​D​E​T​ 
E​R​ ​D​E​N​I​A​L​-​O​F​-​S​E​R​V​I​C​E​ ​A​T​T​A​C​K​S​ ​A​N​D​ ​O​T​H​E​R​ ​S​E​R​V​I​
C​E​ ​A​B​U​S​E​S​ ​S​U​C​H​ ​A​S​ ​S​P​A​M​ ​O​N​ ​A​ ​N​E​T​W​O​R​K​ ​B​Y​ ​R​E​Q​U​
I​R​I​N​G​ ​S​O​M​E​ ​W​O​R​K​ ​F​R​O​M​ ​A​ ​S​E​R​V​I​C​E​ ​R​E​Q​U​E​S​T​E​R​,​ ​U​S​
U​A​L​L​Y​ ​M​E​A​N​I​N​G​ ​P​R​O​C​E​S​S​I​N​G​ ​T​I​M​E​ ​B​Y​ ​A​ ​C​O​M​P​U​T​E​R.​  
​T​H​E​ ​T​E​R​M​ ​“​P​R​O​O​F​ ​O​F​ ​W​O​R​K​”​ ​W​A​S​ ​F​I​R​S​T​ ​C​O​I​N​E​D​ ​A​ 
N​D​ ​F​O​R​M​A​L​I​Z​E​D​ ​I​N​ ​A​ ​1​9​9​9​ ​P​A​P​E​R​ ​B​Y​ ​M​A​R​K​U​S​ ​J​A​K​O​B​

A​ ​G​o​l​d​e​n​-​c​r​o​w​n​e​d​ ​K​i​n​g​l​e​t​’​s​ ​
n​e​s​t​ ​i​s​ ​s​i​m​p​l​e​,​ ​f​l​a​t​,​ ​c​o​m​p​o​s​e​d​ ​
o​f​ ​a​ ​f​e​w​ ​d​r​y​ ​s​t​i​c​k​s​ ​a​n​d​ ​g​r​a​s​s​,​  
​f​o​r​m​e​d​ ​m​u​c​h​ ​l​i​k​e​ ​t​h​a​t​ ​o​f​ ​t​h​e​ ​
C​o​m​m​o​n​ ​D​o​v​e​,​ ​a​n​d​,​ ​l​i​k​e​ ​i​t​,​ ​f​a​
s​t​e​n​e​d​ ​t​o​ ​a​ ​h​o​r​i​z​o​n​t​a​l​ ​b​r​a​n​c​h​,​ ​
o​f​t​e​n​ ​w​i​t​h​i​n​ ​t​h​e​ ​r​e​a​c​h​ ​o​f​ ​m​a​n,​ ​
w​h​o​ ​s​e​l​d​o​m​ ​d​i​s​t​u​r​b​s​ ​i​t​.​ ​I​t​ ​m​a​k​
e​s​ ​n​o​ ​p​a​r​t​i​c​u​l​a​r​ ​s​e​l​e​c​t​i​o​n​ ​a​s​ ​t​o​ ​
s​i​t​u​a​t​i​o​n​ ​o​r​ ​t​h​e​ ​n​a​t​u​r​e​ ​o​f​ ​t​h​e​ ​t​
r​e​e​,​ ​b​u​t​ ​s​e​t​t​l​e​s​ ​a​n​y​ ​w​h​e​r​e​ ​i​n​d​i​
s​c​r​i​m​i​n​a​t​e​l​y​.​ ​T​h​e​ ​e​g​g​s​ ​a​r​e​ ​f​o​u​r​  
​o​r​ ​f​i​v​e​,​ ​o​f​ ​a​ ​r​a​t​h​e​r​ ​e​l​o​n​g​a​t​e​d​ ​o​
v​a​l​ ​f​o​r​m​,​ ​a​n​d​ ​b​r​i​g​h​t​ ​g​r​e​e​n​ ​c​o​l​
o​u​r​.​ ​T​h​e​y​ ​r​e​a​r​ ​o​n​l​y​ ​o​n​e​ ​b​r​o​o​d​ ​
i​n​ ​a​ ​s​e​a​s​o​n​,​ ​u​n​l​e​s​s​ ​t​h​e​ ​e​g​g​s​ ​a​r​

AK
AK
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OpenType features 1/1

All Caps

Case Sensitive Forms case

→

→

Lining Figures lnum→

Old Style Figures onum→

Slashed Zero zero→

Contextual Alternates calt→

Stylistic Set 01

Stylistic Set 02

Stylistic Set 04

Stylistic Set 03

Alternate A

Alternate serif C G S s

Alternate K leg

Alternate J short

→

→

→

→

Stylistic Set 05 Alternate zero.osf→

Highlands

(H-O) [¿1+3?]
{¡G@E!} «N•D»

HIGHLANDS

(H-O) [¿1+3?]
{¡G@E!} «N•D»

0123456789 0123456789

01234567890123456789

10.06.2008
10,000.80

10.06.2008
10,000.80

03:67  5x8 03:67  5x8

ALABAMA

Kickboxing

Juvenile Juvenile

Kickboxing

Short Creek 
Grounds

Short Creek 
Grounds

ALABAMA

10.03.1990 10.03.1990
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Uppercases

Alternate Uppercases

Lowercases

Alternate Lowercases

Punctuation Marks

Symbols

A B C D E F G H I J K L M N O P Q 
R S T U V W X Y Z À Á Â Ã Ä Ā Ă 
Å Ạ Ą Æ Ǽ Ć Č Ċ Ç Ď Đ Ð È É Ê Ě 
Ẽ Ë Ē Ĕ Ė Ẹ Ę Ǧ Ğ Ġ Ģ Ħ Ì Í Î Ĩ Ï Ī Ĭ İ 
Ị Į Ĳ Ķ Ĺ Ľ Ļ Ł Ŀ Ń Ň Ñ Ņ Ŋ Ò Ó Ô 
Õ Ö Ō Ŏ Ő Ọ Ǫ Ø Ǿ Œ Ŕ Ř Ŗ � Ś 
Š Ş Ș Ť Ţ Ț Ŧ Þ Ù Ú Û Ũ Ü Ū Ŭ Ů Ű 
Ụ Ų Ẁ Ẃ Ŵ Ẅ Ỳ Ý Ŷ Ỹ Ÿ Ȳ Ź Ž Ż

A C G J K S Â Ã Ä Ā Ă Å Ạ Ą Ć Č 
Ċ Ç Ǧ Ğ Ġ Ģ Ķ � Ś Š Ş Ș 

a b c d e f g h i j k l m n o p q r s t u 
v w x y z à á â ã ä ā ă å ạ ą æ ǽ ć č ċ 

s ś š ş ș

. , : : ; … - - ¡ ¡ ! ¿ ¿ ? ' " ‘ ’ “ ” ‚ „ ‹ › ‹ › 
« » « » / \ | ¦ – – _ — — • • · · ( ) ( ) 
[ ] [ ] { } { } *

& @ @

ç ď đ ð è é ê ě ẽ ë ē ĕ ė ẹ ę ǧ ğ ġ ģ ħ ı 
ì í î ĩ ï ī ĭ � ị į ĳ ķ ĺ ľ ļ ł ŀ ń ň ñ ņ ŋ ò ó 
ô õ ö ō ŏ ő ọ ǫ ø ǿ œ ŕ ř ŗ ß ś š ş ș ť ţ 
ț ŧ þ ù ú û ũ ü ū ŭ ů ű ụ ų ẁ ẃ ŵ ẅ ỳ 
ý ŷ ỹ ÿ ȳ ź ž ż
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Proportional Lining Figures

Proportional Old Style Figures

Currencies

Mathematical Symbols

Alternate Old Style Figures

0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0

0 0

$ € ¢

+ − × ÷ = + − × ÷ = °
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Information

About Garnier Designer

Font production

Font Version

Styles

Fanny Hamelin

Léo Guibert, Fanny Hamelin

0.2 (February 2024)

Garnier Light
Garnier Regular
Garnier Medium
Garnier Bold
Garnier ExtraBold

Garnier Variable (containing all 
the aforementioned styles)

????

2022

0.2 (February 2024)

444 Roman

Release date

Design date

Specimen Version

Glyphs

PoW Garnier is a work in progress. It can be portrayed as a take 
upon Fleischmann’s types, matching the width and proportions of  
the classic Times New Roman.

1/2

OpenType features Languages covered

[aalt] Access All Alternates
[case] Case Sensitive Forms
[lnum] Lining Figures
[onum] Old Style Figures
[zero] Slashed Zero
[calt] Contextual Alternates

[ss01] Alternate A
[ss02] Alternate serif C G S s
[ss03] Alternate K leg
[ss04] Alternate J short
[ss05] Alternate zero.osf

This Font is a work in progress. Its glyphset is not complete yet. 
Please refer to the glyphset section to check if the language you 
are working with is covered. If it is not the case, please get in 
touch with us and we will work something out!
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Demo License

Web License

Logotype License

Desktop License

Social License

App License

ePub License

Other Licenses

About Proof of Words

Contact

This License allows you to cre-
ate test documents, visuals or 
web pages to evaluate the Font 
in the context of your own work. 

This License allows you to 
display the Font on a website, 
regardless of the terminal used 
(phone, tablet, computer).

This License allows you to mod-
ify the outlines of the previ-
ously vectorized Font to create 
logotypes and wordmarks.

This License allows you to use 
the Font to design all kind of 
images and documents, for print 
and static web usage.

This License allows you to use 
the Font to design and display 
images or videos for social me-
dias.

This License allows you to embed 
the Font in a software or mobile 
application to style dynamic, 
static or editable texts.

This License allows you to embed 
the Font in electronic publi-
cations, online, offline or on 
e-readers.

Proof of Words also offers Broadcast and Video Licensing, Merchan-
dising Licensing and Video game Licensing on demand.

Any Political or Religious use requires the written consent of Proof 
of Words, granted at its sole discretion.

For companies bigger than 200 employees, or any of the described 
above, please contact us directly and we will offer you a custom 
solution adapted to your requirements or to help you with any  
question.

2/2

Proof of Words is a digital type foundry established in 2023 by  
Léo Guibert and Fanny Hamelin between Helsinki and Paris. Our type 
design practice is driven by our careful attention to details and  
our love for unconventional design and typographic curiosity.  
While we are constantly expanding our retail catalogue, we are also 
offering a range of type-related services.

Proof of Words is born out of the many print proofs that have been 
exchanged between us over the past years. It started in our class-
room, and then we kept this habit of sharing our ongoing work and 
providing each other support and advice. Gradually, the idea came 
up to have a space of our own on the internet where we could publish 
the results of our collaboration. We consider Proof of Words as a 
meeting point to publish our typefaces or research and invite other 
type designers to collaborate!

www.proof-of-words.com
mail@proof-of-words.com
@proof_of_words_typefaces


