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Family overview 10 styles

Roman Italic

Garnier Light
Garnier Regular
Garnier Medium
Garnier Bold
Garnier ExtraBold

Garnier Light Italic
Garnier Italic
Garnier Medium Italic
Garnier Bold Italic
Garnier ExtraBold Italic



Text samples
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Garnier Light | 206 pt

Garnier Light | 300 pt

Scale
Custom
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Garnier Light | 120 pt

Garnier Light | 60 pt Garnier Light | 36 pt

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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Garnier Light | 28 pt Garnier Light | 14 pt

Garnier Light | 10 pt Garnier Light | 8 pt

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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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​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​ ​ 



10

Proof of Words → Garnier

©2026 | All Rights Reserved

www.proof-of-words.com

Garnier Medium | 206 pt

Garnier Medium | 300 pt

Scale
Custom



11

Proof of Words → Garnier

©2026 | All Rights Reserved

www.proof-of-words.com

Garnier Medium | 120 pt

Garnier Medium | 60 pt Garnier Medium | 36 pt

American 
Goldfinch

By examining the  
ruins of the ancients it  

has been found that 
they had standard 

measurements, not 
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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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ruins of the ancients  

it has been found that 
they had standard 

measurements, not 
in the sense in which 

In classical  
mechanics  
the inertial  
frame and 
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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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American 
Goldfinch

By examining the ruins  
of the ancients it has  

been found that they had 
standard measurements, 

not in the sense in which we 
are now to consider them, 

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​W​ ​t​o​k​e​n​ ​i​s​ ​a​ ​p​i​e​c​e​ ​o​f​ ​
H​a​s​h​c​a​s​h​.​

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​m​a​n​d​ 
e​d​ ​a​ ​m​o​d​i​f​i​c​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​l​a​w​ ​o​f​ ​i​n​e​r​t​i​a​ ​i​n​ ​t​h​e​ ​ 
s​e​n​s​e​ ​t​h​a​t​ ​t​h​e​ ​i​n​e​r​t​i​a​ ​s​h​o​u​l​d​ ​b​e​ ​i​n​t​e​r​p​r​e​t​e​d​ ​a​

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​ ​t​h​e​ ​d​e​l​e​g​a​t​e​s​ ​o​f​ ​a​l​l​ ​t​h​e​ ​c​o​n​t​
r​a​c​t​i​n​g​ ​g​o​v​e​r​n​m​e​n​t​s​.​”​

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​r​r​o​w​s​ ​w​i​t​h​ ​s​t​r​e​a​k​e​d​ ​b​r​e​a​s​t​s​—​t​h​
e​ ​v​e​s​p​e​r​ ​s​p​a​r​r​o​w​ ​a​n​d​ ​t​h​e​ ​s​a​v​a​n​n​a​.​
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American 
Goldfinch

By examining the ruins  
of the ancients it has 

been found that they had 
standard measurements, 
not in the sense in which 
we are now to consider 

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​ ​R​P​o​W​,​ ​t​h​e​ ​P​o​W​ ​t​o​
k​e​n​ ​i​s​ ​a​ ​p​i​e​c​e​ ​o​f​ ​H​a​s​h​c​a​s​h​.​

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​m​a​n​d​e​d​ ​a​ ​m​o​d​i​f​i​c​a​t​i​ 
o​n​ ​o​f​ ​t​h​e​ ​l​a​w​ ​o​f​ ​i​n​e​r​t​i​a​ ​i​n​ ​t​h​e​ ​s​e​n​s​e​ ​t​h​a​t​ ​t​h​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​ ​t​h​e​ ​d​e​l​e​g​a​t​e​s​ ​o​f​ ​a​l​l​ ​t​h​e​ ​c​o​n​t​r​a​c​t​i​n​g​ ​g​o​v​e​r​n​m​e​n​t​s​.​”​

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​r​r​o​w​s​ ​w​i​t​h​ ​s​t​r​e​a​
k​e​d​ ​b​r​e​a​s​t​s​—​t​h​e​ ​v​e​s​p​e​r​ ​s​p​a​r​r​o​w​ ​a​n​d​ ​t​h​e​ ​s​a​v​a​n​n​a​.​
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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​ ​R​P​o​W​,​ ​
t​h​e​ ​P​o​W​ ​t​o​k​e​n​ ​i​s​ ​a​ ​p​i​e​c​e​ ​o​f​ ​H​a​s​h​

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​m​a​n​d​e​d​ ​a​ ​m​o​d​i​f​i​c​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​l​a​w​ ​o​f​ ​i​

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​ ​t​h​e​ ​d​e​l​e​g​a​t​e​s​ ​o​f​ ​
a​l​l​ ​t​h​e​ ​c​o​n​t​r​a​c​t​i​n​g​ ​g​o​v​e​r​n​m​e​n​t​s​.​”​

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​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​r​r​o​w​s​ ​w​i​t​h​ ​s​t​r​e​a​k​e​d​ ​b​r​e​a​s​t​s​—​t​h​e​ ​v​e​s​p​e​r​ ​s​p​a​r​r​o​w​ ​a​n​
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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​ ​R​P​o​W​,​ ​t​h​e​ ​P​o​W​ ​t​

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​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​m​a​n​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​ ​t​h​e​ ​d​e​l​e​g​a​t​e​s​ ​o​f​ ​a​l​l​ ​t​

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​r​r​o​w​s​ ​w​i​t​h​ ​s​t​r​e​a​k​e​d​ ​
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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 



33

Proof of Words → Garnier

©2026 | All Rights Reserved

www.proof-of-words.com

Garnier ExtraBold Italic | 28 pt Garnier ExtraBold Italic | 14 pt

Garnier ExtraBold Italic | 10 pt Garnier ExtraBold Italic | 8 pt

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​

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​

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​ ​

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​
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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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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​r​o​d​u​c​e​d​ ​i​n​
t​o​ ​t​h​e​ ​f​i​e​l​d​ ​e​q​u​a​t​i​o​n​s​,​ ​w​h​i​c​h​ ​t​e​

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​n​d​ ​t​h​e​ ​R​o​y​a​l​ ​A​c​a​d​e​m​y​ ​o​f​ ​S​c​i​e​n​c​e​ ​o​f​ ​P​a​r​i​s​ ​a​g​r​e​

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

A​s​ ​r​e​g​a​r​d​s​ ​c​e​r​t​i​t​u​d​e​,​ ​I​ ​h​a​v​e​ ​f​u​l​l​y​ ​c​o​n​v​i​n​c​e​d​ ​m​y​s​e​l​f​ ​t​h​a​t​,​ ​i​n​ ​t​h​i​s​ ​s​p​h​e​
r​e​ ​o​f​ ​t​h​o​u​g​h​t​,​ ​o​p​i​n​i​o​n​ ​i​s​ ​p​e​r​f​e​c​t​l​y​ ​i​n​a​d​m​i​s​s​i​b​l​e​,​ ​a​n​d​ ​t​h​a​t​ ​e​v​e​r​y​t​h​i​n​g​ ​
w​h​i​c​h​ ​b​e​a​r​s​ ​t​h​e​ ​l​e​a​s​t​ ​s​e​m​b​l​a​n​c​e​ ​o​f​ ​a​n​ ​h​y​p​o​t​h​e​s​i​s​ ​m​u​s​t​ ​b​e​ ​e​x​c​l​u​d​e​d​,​ ​
a​s​ ​o​f​ ​n​o​ ​v​a​l​u​e​ ​i​n​ ​s​u​c​h​ ​d​i​s​c​u​s​s​i​o​n​s​.​ ​F​o​r​ ​i​t​ ​i​s​ ​a​ ​n​e​c​e​s​s​a​r​y​ ​c​o​n​d​i​t​i​o​n​ ​o​f​ ​ 
e​v​e​r​y​ ​c​o​g​n​i​t​i​o​n​ ​t​h​a​t​ ​i​s​ ​t​o​ ​b​e​ ​e​s​t​a​b​l​i​s​h​e​d​ ​u​p​o​n​ ​a​ ​p​r​i​o​r​i​ ​g​r​o​u​n​d​s​ ​t​h​a​t​ ​ 
i​t​ ​s​h​a​l​l​ ​b​e​ ​h​e​l​d​ ​t​o​ ​b​e​ ​a​b​s​o​l​u​t​e​l​y​ ​n​e​c​e​s​s​a​r​y​;​ ​m​u​c​h​ ​m​o​r​e​ ​i​s​ ​t​h​i​s​ ​t​h​e​ ​c​a​s​e​ ​
w​i​t​h​ ​a​n​ ​a​t​t​e​m​p​t​ ​t​o​ ​d​e​t​e​r​m​i​n​e​ ​a​l​l​ ​p​u​r​e​ ​a​ ​p​r​i​o​r​i​ ​c​o​g​n​i​t​i​o​n​,​ ​a​n​d​ ​t​o​ ​f​u​r​n​
i​s​h​ ​t​h​e​ ​s​t​a​n​d​a​r​d​—​a​n​d​ ​c​o​n​s​e​q​u​e​n​t​l​y​ ​a​n​ ​e​x​a​m​p​l​e​—​o​f​ ​a​l​l​ ​a​p​o​d​e​i​c​t​i​c​ ​ 
(​p​h​i​l​o​s​o​p​h​i​c​a​l​)​ ​c​e​r​t​i​t​u​d​e​.​ ​W​h​e​t​h​e​r​ ​I​ ​h​a​v​e​ ​s​u​c​c​e​e​d​e​d​ ​i​n​ ​w​h​a​t​ ​I​ ​p​r​o​f​e​s​
s​e​d​ ​t​o​ ​d​o​,​ ​i​t​ ​i​s​ ​f​o​r​ ​t​h​e​ ​r​e​a​d​e​r​ ​t​o​ ​d​e​t​e​r​m​i​n​e​;​ ​i​t​ ​i​s​ ​t​h​e​ ​a​u​t​h​o​r​’​s​ ​b​u​s​i​n​e​s​s​ ​
m​e​r​e​l​y​ ​t​o​ ​a​d​d​u​c​e​ ​g​r​o​u​n​d​s​ ​a​n​d​ ​r​e​a​s​o​n​s​,​ ​w​i​t​h​o​u​t​ ​d​e​t​e​r​m​i​n​i​n​g​ ​w​h​a​t​ ​ 
i​n​f​l​u​e​n​c​e​ ​t​h​e​s​e​ ​o​u​g​h​t​ ​t​o​ ​h​a​v​e​ ​o​n​ ​t​h​e​ ​m​i​n​d​ ​o​f​ ​h​i​s​ ​j​u​d​g​e​s​.​ ​B​u​t​,​ ​l​e​s​t​ ​ 
a​n​y​t​h​i​n​g​ ​h​e​ ​m​a​y​ ​h​a​v​e​ ​s​a​i​d​ ​m​a​y​ ​b​e​c​o​m​e​ ​t​h​e​ ​i​n​n​o​c​e​n​t​ ​c​a​u​s​e​ ​o​f​ ​d​o​u​b​t​  
​i​n​ ​t​h​e​i​r​ ​m​i​n​d​s​,​ ​o​r​ ​t​e​n​d​ ​t​o​ ​w​e​a​k​e​n​ ​t​h​e​ ​e​f​f​e​c​t​ ​w​h​i​c​h​ ​h​i​s​ ​a​r​g​u​m​e​n​t​s​ ​m​i​g​

g g
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Y​e​a​r​l​y​,​ ​a​t​ ​t​h​e​ ​p​r​e​s​e​n​t​ ​d​a​y​,​ ​t​h​e​ ​s​h​i​p​
p​i​n​g​ ​a​n​d​ ​f​i​s​h​i​n​g​ ​i​n​d​u​s​t​r​i​e​s​ ​a​r​e​ ​ 
a​m​o​n​g​ ​t​h​e​ ​p​r​i​n​c​i​p​a​l​ ​u​s​e​r​s​ ​o​f​ ​c​o​r​d​
a​g​e​,​ ​s​o​ ​i​t​ ​h​a​s​ ​b​e​e​n​ ​a​m​o​n​g​ ​a​l​l​ ​t​r​i​b​ 
e​s​ ​&​ ​n​a​t​i​o​n​s​ ​f​r​o​m​ ​e​a​r​l​i​e​s​t​ ​t​i​m​e​s​.​ ​ 
V​a​r​i​o​u​s​ ​p​e​o​p​l​e​ ​w​h​o​ ​l​i​v​e​d​ ​o​n​ ​i​s​l​a​
n​d​s​ ​o​r​ ​t​h​e​ ​s​h​o​r​e​s​ ​o​f​ ​l​a​r​g​e​ ​b​o​d​i​e​s​ ​ 
o​f​ ​w​a​t​e​r​,​ ​&​ ​w​h​o​ ​t​h​u​s​ ​n​a​t​u​r​a​l​l​y​ ​b​e​
c​a​m​e​ ​f​i​s​h​e​r​m​e​n​,​ ​h​a​v​e​ ​b​e​e​n​ ​t​h​e​ ​l​a​
r​g​e​r​ ​r​o​p​e​s​ ​a​n​d​ ​l​i​n​e​s​ ​u​s​e​r​s​​​, a​n​d​ ​w​e​  
​f​i​n​d​ ​t​h​e​y​ ​a​l​w​a​y​s​ ​h​a​v​e​ ​b​e​e​n​ ​c​a​p​a​b​
l​e​ ​o​f​ ​p​r​o​d​u​c​i​n​g​ ​a​ ​w​i​d​e​ ​v​a​r​i​e​t​y​ ​o​f​ ​ 
f​i​s​h​i​n​g​ ​l​i​n​e​ ​a​n​d​ ​n​e​t​s​ ​o​f​ ​e​x​c​e​l​l​e​n​t​ ​ 
c​o​n​s​t​r​u​c​t​i​o​n​,​ ​c​a​p​a​b​l​e​ ​o​f​ ​c​a​p​t​u​r​i​ 
n​g​ ​a​l​l​ ​s​o​r​t​s​ ​o​f​ ​f​i​s​h​,​ ​f​r​o​m​ ​t​h​e​ ​s​m​a​l​l​
e​s​t​ ​b​r​o​o​k​ ​t​r​o​u​t​ ​t​o​ ​t​h​e​ ​h​u​g​e​ ​s​t​u​r​g​e​

Q​u​a​d​r​a​n​t​a​l​s​ ​r​e​g​a​r​d​s​ ​c​e​r​t​i​t​u​d​e​,​ ​I​ ​h​a​v​e​ ​f​u​l​l​y​ ​c​o​n​v​i​n​c​e​d​ ​m​y​s​e​l​f​ ​t​h​a​t​,​ ​ 
i​n​ ​t​h​i​s​ ​s​p​h​e​r​e​ ​o​f​ ​t​h​o​u​g​h​t​,​ ​o​p​i​n​i​o​n​ ​i​s​ ​p​e​r​f​e​c​t​l​y​ ​i​n​a​d​m​i​s​s​i​b​l​e​,​ ​a​n​d​ ​t​h​a​t​ ​
e​v​e​r​y​t​h​i​n​g​ ​w​h​i​c​h​ ​b​e​a​r​s​ ​t​h​e​ ​l​e​a​s​t​ ​s​e​m​b​l​a​n​c​e​ ​o​f​ ​a​n​ ​h​y​p​o​t​h​e​s​i​s​ ​m​u​s​t​ ​ 
b​e​ ​e​x​c​l​u​d​e​d​,​ ​a​s​ ​o​f​ ​n​o​ ​v​a​l​u​e​ ​i​n​ ​s​u​c​h​ ​d​i​s​c​u​s​s​i​o​n​s​.​ ​F​o​r​ ​i​t​ ​i​s​ ​a​ ​n​e​c​e​s​s​a​r​y​ ​
c​o​n​d​i​t​i​o​n​ ​o​f​ ​e​v​e​r​y​ ​c​o​g​n​i​t​i​o​n​ ​t​h​a​t​ ​i​s​ ​t​o​ ​b​e​ ​e​s​t​a​b​l​i​s​h​e​d​ ​u​p​o​n​ ​a​ ​p​r​i​o​r​i​ ​ 
g​r​o​u​n​d​s​ ​t​h​a​t​ ​i​t​ ​s​h​a​l​l​ ​b​e​ ​h​e​l​d​ ​t​o​ ​b​e​ ​a​b​s​o​l​u​t​e​l​y​ ​n​e​c​e​s​s​a​r​y​;​ ​m​u​c​h​ ​m​o​r​e​ ​ 
i​s​ ​t​h​i​s​ ​t​h​e​ ​c​a​s​e​ ​w​i​t​h​ ​a​n​ ​a​t​t​e​m​p​t​ ​t​o​ ​d​e​t​e​r​m​i​n​e​ ​a​l​l​ ​p​u​r​e​ ​a​ ​p​r​i​o​r​i​ ​c​o​g​n​i​t​i​
o​n​,​ ​a​n​d​ ​t​o​ ​f​u​r​n​i​s​h​ ​t​h​e​ ​s​t​a​n​d​a​r​d​—​a​n​d​ ​c​o​n​s​e​q​u​e​n​t​l​y​ ​a​n​ ​e​x​a​m​p​l​e​—​o​f​ ​
a​l​l​ ​a​p​o​d​e​i​c​t​i​c​ ​(​p​h​i​l​o​s​o​p​h​i​c​a​l​)​ ​c​e​r​t​i​t​u​d​e​.​ ​W​h​e​t​h​e​r​ ​I​ ​h​a​v​e​ ​s​u​c​c​e​e​d​e​d​ ​ 
i​n​ ​w​h​a​t​ ​I​ ​p​r​o​f​e​s​s​e​d​ ​t​o​ ​d​o​,​ ​i​t​ ​i​s​ ​f​o​r​ ​t​h​e​ ​r​e​a​d​e​r​ ​t​o​ ​d​e​t​e​r​m​i​n​e​;​ ​i​t​ ​i​s​ ​t​h​e​ ​ 
a​u​t​h​o​r​’​s​ ​b​u​s​i​n​e​s​s​ ​m​e​r​e​l​y​ ​t​o​ ​a​d​d​u​c​e​ ​g​r​o​u​n​d​s​ ​a​n​d​ ​r​e​a​s​o​n​s​,​ ​w​i​t​h​o​u​t​ ​ 
d​e​t​e​r​m​i​n​i​n​g​ ​w​h​a​t​ ​i​n​f​l​u​e​n​c​e​ ​t​h​e​s​e​ ​o​u​g​h​t​ ​t​o​ ​h​a​v​e​ ​o​n​ ​t​h​e​ ​m​i​n​d​ ​o​f​ ​h​i​s​ ​ 
j​u​d​g​e​s​.​ ​B​u​t​,​ ​l​e​s​t​ ​a​n​y​t​h​i​n​g​ ​h​e​ ​m​a​y​ ​h​a​v​e​ ​s​a​i​d​ ​m​a​y​ ​b​e​c​o​m​e​ ​t​h​e​ ​i​n​n​o​c​e​
n​t​ ​c​a​u​s​e​ ​o​f​ ​d​o​u​b​t​ ​i​n​ ​t​h​e​i​r​ ​m​i​n​d​s​,​ ​o​r​ ​t​e​n​d​ ​t​o​ ​w​e​a​k​e​n​ ​t​h​e​ ​e​f​f​e​c​t​ ​w​h​i​c​h​ ​

QVWYvw&
QVWYvw&
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A​s​,​ ​a​t​ ​t​h​e​ ​p​r​e​s​e​n​t​ ​d​a​y​,​ ​t​h​e​ ​s​h​i​p​p​
i​n​g​ ​a​n​d​ ​f​i​s​h​i​n​g​ ​i​n​d​u​s​t​r​i​e​s​ ​a​r​e​ ​ 
a​m​o​n​g​ ​t​h​e​ ​p​r​i​n​c​i​p​a​l​ ​u​s​e​r​s​ ​o​f​ ​c​o​r​d​
a​g​e​,​ ​s​o​ ​i​t​ ​h​a​s​ ​b​e​e​n​ ​a​m​o​n​g​ ​a​l​l​ ​t​r​i​
b​e​s​ ​&​ ​n​a​t​i​o​n​s​ ​f​r​o​m​ ​e​a​r​l​i​e​s​t​ ​t​i​m​e​
s​.​ ​T​h​ e​ ​p​e​o​p​l​e​ ​w​h​o​ ​l​i​v​e​d​ ​o​n​ ​i​s​l​a​n​
d​s​ ​o​r​ ​t​h​e​ ​s​h​o​r​e​s​ ​o​f​ ​l​a​r​g​e​ ​b​o​d​i​e​s​ ​o​f​  
​w​a​t​e​r​,​ ​&​ ​w​h​o​ ​t​h​u​s​ ​n​a​t​u​r​a​l​l​y​ ​b​e​c​
a​m​e​ ​f​i​s​h​e​r​m​e​n​,​ ​h​a​v​e​ ​b​e​e​n​ ​t​h​e​ ​l​a​
r​g​e​r​ ​r​o​p​e​s​ ​a​n​d​ ​l​i​n​e​s​ ​u​s​e​r​s​​​,​ ​a​n​d​ ​
w​e​ ​f​i​n​d​ ​t​h​e​y​ ​a​l​w​a​y​s​ ​h​a​v​e​ ​b​e​e​n​ ​ 
c​a​p​a​b​l​e​ ​o​f​ ​p​r​o​d​u​c​i​n​g​ ​a​ ​w​i​d​e​ ​v​a​r​
i​e​t​y​ ​o​f​ ​f​i​s​h​i​n​g​ ​l​i​n​e​ ​a​n​d​ ​n​e​t​s​ ​o​f​ ​e​x​c​
e​l​l​e​n​t​ ​c​o​n​s​t​r​u​c​t​i​o​n​,​ ​c​a​p​a​b​l​e​ ​o​f​ ​ 
c​a​p​t​u​r​i​n​g​ ​a​l​l​ ​s​o​r​t​s​ ​o​f​ ​f​i​s​h​,​ ​f​r​o​m​ ​ 
t​h​e​ ​s​m​a​l​l​e​s​t​ ​b​r​o​o​k​ ​t​r​o​u​t​ ​t​o​ ​t​h​e​ ​h​

A​S​ ​R​E​G​A​R​D​S​ ​C​E​R​T​I​T​U​D​E​,​ ​I​ ​H​A​V​E​ ​F​U​L​L​Y​ ​C​O​N​V​I​N​C​E​
D​ ​M​Y​S​E​L​F​ ​T​H​A​T​,​ ​I​N​ ​T​H​I​S​ ​S​P​H​E​R​E​ ​O​F​ ​T​H​O​U​G​H​T​,​ ​O​P​
I​N​I​O​N​ ​I​S​ ​P​E​R​F​E​C​T​L​Y​ ​I​N​A​D​M​I​S​S​I​B​L​E​,​ ​A​N​D​ ​T​H​A​T​ ​E​
V​E​R​Y​T​H​I​N​G​ ​W​H​I​C​H​ ​B​E​A​R​S​ ​T​H​E​ ​L​E​A​S​T​ ​S​E​M​B​L​A​N​C​
E​ ​O​F​ ​A​N​ ​H​Y​P​O​T​H​E​S​I​S​ ​M​U​S​T​ ​B​E​ ​E​X​C​L​U​D​E​D​,​ ​A​S​ ​O​F​ ​
N​O​ ​V​A​L​U​E​ ​I​N​ ​S​U​C​H​ ​D​I​S​C​U​S​S​I​O​N​S​.​ ​F​O​R​ ​I​T​ ​I​S​ ​A​ ​N​E​C​
E​S​S​A​R​Y​ ​C​O​N​D​I​T​I​O​N​ ​O​F​ ​E​V​E​R​Y​ ​C​O​G​N​I​T​I​O​N​ ​T​H​A​T​ ​I​S​ ​
T​O​ ​B​E​ ​E​S​T​A​B​L​I​S​H​E​D​ ​U​P​O​N​ ​A​ ​P​R​I​O​R​I​ ​G​R​O​U​N​D​S​ ​T​
H​A​T​ ​I​T​ ​S​H​A​L​L​ ​B​E​ ​H​E​L​D​ ​T​O​ ​B​E​ ​A​B​S​O​L​U​T​E​L​Y​ ​N​E​C​E​S​S​
A​R​Y​;​ ​M​U​C​H​ ​M​O​R​E​ ​I​S​ ​T​H​I​S​ ​T​H​E​ ​C​A​S​E​ ​W​I​T​H​ ​A​N​ ​A​T​
T​E​M​P​T​ ​T​O​ ​D​E​T​E​R​M​I​N​E​ ​A​L​L​ ​P​U​R​E​ ​A​ ​P​R​I​O​R​I​ ​C​O​G​N​
I​T​I​O​N​,​ ​A​N​D​ ​T​O​ ​F​U​R​N​I​S​H​ ​T​H​E​ ​S​T​A​N​D​A​R​D​—​A​N​D​ ​
C​O​N​S​E​Q​U​E​N​T​L​Y​ ​A​N​ ​E​X​A​M​P​L​E​—​O​F​ ​A​L​L​ ​A​P​O​D​E​I​C​T​I​
C​ ​(​P​H​I​L​O​S​O​P​H​I​C​A​L​)​ ​C​E​R​T​I​T​U​D​E​.​ ​W​H​E​T​H​E​R​ ​I​ ​H​A​V​E​ ​

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 & a d 
h i k m n r t u v w
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OpenType features 1/3

All Caps

Case Sensitive Forms

Small Capitals

Inferiors / Subscripts

Fractions

Superiors / Superscripts

Small Capitals from Capitals

case

smcp

subs

frac

sups

c2sc

→

→

→

→

→

→

→

Lining Figures lnum→

Old Style Figures

Tabular Figures

Proportional Figures

onum

tnum

pnum

→

→

→

Highlands

(H-O) [¿1+3?]
{¡G@E!} «N•D»

High & Land

H01234 H56789

H012 H345 Habc

1/2 3/4 875/609

(HIGH&LAND)

HIGHLANDS

(H-O) [¿1+3?]
{¡G@E!} «N•D»

High & Land

H01234 H56789

H012 H345 Habc

1/2 3/4 875/609

(HIGH&LAND)

0123456789 0123456789

01234567890123456789

0123456789
0123456789

0123456789
0123456789

0123456789
0123456789

0123456789
0123456789
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Slashed Zero Discretionary Ligatures

Ordinals

Standard Ligatures

zero dlig

ordn

liga

→ →

→

→

Contextual Alternates calt→

Stylistic Set 01

Stylistic Set 02

Alternate A

Alternate serif C G S s

→

→

10.06.2008
10,000.80

after offtrack
(c)H E(R) M(P)
The stone aspect

after offtrack
(c)H E(R) M(P)
The stone aspect

1a 2o 1a 2o
No35

sufbird offbeat
stuffed
selfheal offhand
finder official
fjord cliffjumper
kafka offkey
reflect offline

sufbird offbeat
stuffed
selfheal offhand
finder official
fjord cliffjumper
kafka offkey
reflect offline

10.06.2008
10,000.80

1a 2o 1a 2o
No35 03:67  5x8

-> <- ^\ /^ <->
^| |v v/ \v ^|v

03:67  5x8
-> <- ^\ /^ <->
^| |v v/ \v ^|v

ALABAMA

Short Creek 
Grounds

Short Creek 
Grounds

ALABAMA
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OpenType features 3/3

Stylistic Set 04 Stylistic Set 10 [Italic]

Stylistic Set 05

Stylistic Set 06

Stylistic Set 07

Stylistic Set 08

Stylistic Set 09 [Italic]

Stylistic Set 17

Stylistic Set 19

Stylistic Set 18

Stylistic Set 20

Alternate K leg Historical Q V W Y v w &

Alternate zero.osf

Historical paragraph

Alternate ghost

Roman Numerals

Alternate g

Circled Figures

Framed Figures

Negative Circled Figures

Negative Framed Figures

→ →

→

→

→

→

→

→

→

→

→

Stylistic Set 03 Alternate J short→

Kickboxing Quid & Vow  
Wave Years

10.04.2003

Paragraph¶

 Fantôme

Year 1960
19th century

giggles

01 Garden

56 Apples

234 Street

789 Library

Kickboxing Quid & Vow  
Wave Years

10.04.2003

Paragraph¶

 Fantôme

Year 1960, 
19th century

giggles

01 Garden

56 Apples

234 Street

789 Library

Juvenile Juvenile
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Glyphset Roman 1/3

Uppercases

Small Capitals

Alternate Uppercases

Lowercases

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 Ḍ Ḏ È É Ê Ě Ẽ 
Ë Ē Ĕ Ė Ẹ Ę Ǧ Ğ Ġ Ģ Ḡ Ħ Ḫ Ḥ Ì Í Î Ĩ Ï Ī Ĭ 
İ Ị Į Ĳ Ķ Ḵ 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 Ṣ Ť Ţ Ț Ŧ Ṭ Ṯ 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 Ẓ 

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 Ḍ Ḏ È É Ê Ě Ẽ Ë Ē Ĕ Ė Ẹ Ę 
Ǧ Ğ Ġ Ģ Ḡ Ħ Ḫ Ḥ Ì Í Î Ĩ Ï Ī Ĭ İ Ị Į Ĳ Ķ Ḵ 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 Ṣ Ť Ţ Ț Ŧ Ṭ Ṯ 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 Ẓ 

A C G J K S À Á Â Ä Ä Ā Ă Å Ạ Ą Ć 
Č Ċ Ç Ǧ Ğ Ġ Ģ Ḡ Ķ Ḵ ẞ Ś Š Ş Ș Ṣ

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 
ḍ ḏ è é ê ě ẽ ë ē ĕ ė ẹ ę ǧ ğ ġ ģ ḡ ħ ḫ ḥ ẖ ı 
ì í î ĩ ï ī ĭ i ị į ĳ ķ ḵ 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 š š ş ș ṣ ť ţ ț ŧ ẗ 
ṭ ṯ 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 ẓ
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Glyphset Roman 2/3

Alternate Small Capitals

Alternate Lowercases

Punctuation Marks

Symbols

Superior Lowercases

Ligatures

Diacritics

Proportional Lining Figures

Tabular Lining Figures

Proportional Old Style Figures

Tabular Old Style Figures

Alternate Old Style Figures

A C G J K S À Á Â Ä Ä Ā Ă Å Ạ Ą Ć Č Ċ Ç 
Ǧ Ğ Ġ Ģ Ḡ Ķ Ḵ ẞ Ś Š Ş Ș Ṣ

s ś š ş ș

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

( ) ( ) ( ) [ ] [ ] [ ] { } { } { } *

& & † ‡ § ¶ ¶ @ @ © ® ℗ ™ ª º ′ ″ № #

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

fb ffb ff fh ffh fi ffi fj ffj fk ffk fl ffl ft fft

` ´ ˆ ˇ ˜ ¨ ¯ ˘ ˚ ˝ ˙ ¸ ˛

0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0

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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Glyphset Roman 3/3

Currencies

Mathematical Symbols

Arrows

Other Symbols

Roman Numerals

Superiors / Inferiors

Numerators / Denominators

Fractions

Circled Figures

Negative Framed Figures

Negative Circled Figures

Framed Figures

€ $ ¢ £ ¥ ₿

+ − ± × ÷ = ≠ ~ ≈ ^ < > ≤ ≥ ¬ ∙ ¤  
+ − × ÷ = � � � � � ¬ ◊ ° π µ

→ ← ↑ ↓ ↖ ↗ ↙ ↘ ↔ ↕ ↦ ↤ ↥ ↧

  ○ □ ● ■

1 2 3 4 5 6 7 8 9 1 2 3 4 
5 6 7 8 9 1 2 3 4 5 6 
7 8 9 1 2 3

0 1 2 3 4 5 6 7 8 9 0 0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0 0 1 2 3 4 5 6 7 8 9 0

% ‰ ½ ⅓ ¼ ¾

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9
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Glyphset Italic 1/4

Uppercases

Small Capitals

Alternate Uppercases

Lowercases

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 Ḍ Ḏ È É Ê Ě Ẽ Ë Ē 
Ĕ Ė Ẹ Ę Ǧ Ğ Ġ Ģ Ḡ Ħ Ḫ Ḥ Ì Í Î Ĩ Ï Ī Ĭ İ Ị 
Į Ĳ Ķ Ḵ 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 Ṣ 
Ť Ţ Ț Ŧ Ṭ Ṯ 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 Ẓ 

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 Ḍ Ḏ È É Ê Ě Ẽ Ë Ē Ĕ Ė Ẹ Ę Ǧ Ğ Ġ 
Ģ Ḡ Ħ Ḫ Ḥ Ì Í Î Ĩ Ï Ī Ĭ İ Ị Į Ĳ Ķ Ḵ 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 Ṣ Ť Ţ Ț Ŧ Ṭ Ṯ 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 Ẓ 

A C G J K S V W À Á Â Ä Ä Ā Ă Å Ạ 
Ą Ć Č Ċ Ç Ǧ Ğ Ġ Ģ Ḡ Ķ Ḵ ẞ Ś Š Ş Ș Ṣ 
Ẃ Ŵ Ẅ Ẁ

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 ḍ ḏ è 
é ê ě ẽ ë ē ĕ ė ẹ ę ǧ ğ ġ ģ ḡ ħ ḫ ḥ ẖ ı ì í î ĩ ï ī ĭ 
i ị į ĳ ķ ḵ 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 š š ş ș ṣ ť ţ ț ŧ ẗ ṭ ṯ 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 ẓ
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Glyphset Italic 2/4

Alternate Small Capitals

Alternate Lowercases

Superior Lowercases

Ligatures

Diacritics

Swashes Uppercase

Swashes Lowercase

A C G J K S V W À Á Â Ä Ä Ā Ă Å Ạ Ą Ć Č 
Ċ Ç Ǧ Ğ Ġ Ģ Ḡ Ķ Ḵ ẞ Ś Š Ş Ș Ṣ Ẃ Ŵ Ẅ Ẁ

g ğ ǧ ģ ġ ḡ

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

fb ffb ff fh ffh fi ffi fj ffj fk ffk fl ffl ft fft gg ct 
sp st �

` ´ ˆ ˇ ˜ ¨ ¯ ˘ ˚ ˝ ˙ ¸ ˛
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 

Ḍ Ḏ È É Ê Ě Ẽ Ë Ē Ĕ Ė Ẹ Ę Ǧ Ğ Ġ Ģ Ḡ Ħ 
Ḫ Ḥ Ì Í Î Ĩ Ï Ī Ĭ İ Ị Į Ĳ Ķ Ḵ 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 Ṣ Ť Ţ Ț Ŧ Ṭ Ṯ 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 Ẓ 

a d h i j k m n r t u v w à á â ã 
ä ā ă å ạ ą ď đ ð ḍ ḏ ħ ḫ ḥ ẖ ı 
ì í î ĩ ï ī ĭ i ị į ķ ḵ ń ň ñ ņ ŕ ř ŗ 
ť ţ ț ŧ ẗ ṭ ṯ ù ú û ũ ü ū ŭ ů ű ụ 
ų ẁ ẃ ŵ ẅ
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Glyphset Italic 3/4

Punctuation Marks

Symbols

Proportional Lining Figures

Tabular Lining Figures

Proportional Old Style Figures

Tabular Old Style Figures

Alternate Old Style Figures

Currencies

Mathematical Symbols

Superiors / Inferiors

Numerators / Denominators

Fractions

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

& & & † ‡ § ¶ ¶ @ @ © ® ℗ ™ ª º ′ ″ № #

0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0

0 0

€ $ ¢ £ ¥ ₿

+ − ± × ÷ = ≠ ~ ≈ ^ < > ≤ ≥ ¬ ∙ ¤  
+ − × ÷ = � � � � � ¬ ◊ ° π µ

0 1 2 3 4 5 6 7 8 9 0 0 1 2 3 4 5 6 7 8 9 0

0 1 2 3 4 5 6 7 8 9 0 0 1 2 3 4 5 6 7 8 9 0

% ‰ ½ ⅓ ¼ ¾
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Glyphset Italic 4/4

Arrows

Other Symbols

Roman Numerals

Circled Figures

Negative Framed Figures

Negative Circled Figures

Framed Figures

→ ← ↑ ↓ ↖ ↗ ↙ ↘ ↔ ↕ ↦ ↤ ↥ ↧

  ○ □ ● ■

1 2 3 4 5 6 7 8 9 1 2 3 4 5 
6 7 8 9 1 2 3 4 5 6 7 
8 9 1 2 3

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9
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Information

About Garnier Designer

Font production

Font Version

Styles

Fanny Hamelin

Léo Guibert, Fanny Hamelin

Roman  1.1 (May 2026)
Italic 1.0 (May 2026)

Garnier Light
Garnier Light Italic
Garnier Regular
Garnier Italic
Garnier Medium
Garnier Medium Italic
Garnier Bold
Garnier Bold Italic
Garnier ExtraBold
Garnier ExtraBold Italic

Garnier Variable (from Regular 
to ExtraBold)

December 2024

2022

1.3 (May 2026)

899  Roman
1179 Italic

Release date

Design date

Specimen Version

Glyphs

PoW Garnier is formally inspired by the work of punchcutter Joan M. 
Fleischmann, and its digital adaptations. It has been completely 
redesigned to fit the width and proportions of Times New Roman, one 
of the most widely used typefaces. The adaptation to this familiar 
proportions is bringing new stylistic solutions and evolutions to 
Fleishmann’s shapes. PoW Garnier is designed to typeset long text. 
Nevertheless it is not without offering character with its forked 
serifs and exuberant details.

Echoing the Paris Opéra Garnier, from which its name is taken, it is 
an eclectic typeface that mixes and blends periods and styles with a 
strong Baroque influence. Intended to be both discreet and present, 
its proportions make Garnier a  paradoxical synthesis of Baroque ec-
lecticism adapted for contemporary use.

1/3
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Charset

Languages covered

Latin Extended-A

OpenType features

[aalt] Access All Alternates
[locl] Localized Forms
[ccmp] Glyph Composition / Decomposition
[numr] Numerators
[dnom] Denominators
[frac] Fractions
[sups] Superiors / Superscripts
[subs] Inferiors / Subscripts
[sinf] Scientific Inferiors
[lnum] Lining Figures
[onum] Oldstyle Figures
[pnum] Proportional Figures
[tnum] Tabular Figures
[zero] Slashed Zero
[ordn] Ordinals
[smcp] Small Capitals
[c2sc] Small Capitals from Caps
[case] Case Sensitive Forms
[dlig] Discretionary Ligatures
[liga] Ligatures
[calt] Contextual Alternates
[swsh] Swashes

[ss01] Alternate A
[ss02] Alternate serif C G S s
[ss03] Alternate J short
[ss04] Alternate K leg
[ss05] Alternate zero.osf
[ss06] Historical paragraph
[ss07] Alternate ghost
[ss08] Roman Numerals
[ss09] Alternate g (Italic only)
[ss10] Historical Q V W Y v w & (Italic only)
[ss17] Circled Figures
[ss18] Negative Circled Figures
[ss19] Framed Figures
[ss20] Negative Framed Figures

Abenaki, Acheron, Achinese, Acholi, Achuar-Shiwiar, Afar, Afrikaans, Aguaruna, 
Albanian, Tosk Albanian, Alekano, Alsatian, Amahuaca, Amarakaeri, Amis, Anaang, 
Andaandi / Dongolawi, Anuta, Ao Naga, Apinayé, Aragonese, Arbëreshë Albanian, 
Arrernte, Arvanitic (Latin), Ashéninka Perené, Asturian, Atayal, Asu (Tanzania), 
Aymara, Central Aymara, Southern Aymara, Balinese (Latin), Bari, Bashkir (Latin), 
Basque, Batak Dairi (Latin), Batak Karo (Latin), Batak Mandailing (Latin), Batak 
Simalungun (Latin), Batak Toba (Latin), Belarusian (Latin), Bemba, Bena (Tanza-
nia), Bikol, Bini, Bislama, Bosnian, Breton, Candoshi-Shapra, Caquinte, Caribbe-
an Hindustani (Latin), Cashibo-Cacataibo, Cashinahua, Catalan, Cebuano, Chachi, 
Chamorro, Chavacano, Chickasaw, Chiga, Chiltepec Chinantec, Ojitlán Chinantec, 
Chokwe, Chuukese, Cimbrian, Cofán, Cornish, Corsican, Creek, Crimean Tatar (Lat-
in), Croatian, Czech, Danish, Dehu, Delaware, Dholuo, Dimli, Dutch, Efik, Embu, 
English, Ese Ejja, Estonian, Faroese, Fijian, Filipino, Finnish, French, Frisian, 
Friulian, Gagauz (Latin), Galician, Ganda, Garifuna, Ga’anda, German, Gilbertese, 
Gooniyandi, Guadeloupean Creole, Gusii, Gwich’in, Haitian Creole, Hän, Hani, 
Hawaiian, Hiligaynon, Hopi, Hotcąk (Latin), Huastec, Hungarian, Icelandic, Ido, 
Igbo, Ilocano, Indonesian, Interglossa, Interlingua, Irish, Istro-Romanian, Ital-
ian, Ixcatlán Mazatec, Jamaican, Japanese (Latin), Javanese (Latin), Jèrriais, 
Jola-Fonyi, K’iche’, Kabuverdianu, Kaingang, Kala Lagaw Ya, Kalaallisut (Latin), 
Kalenjin, Kamba (Kenya), Kaonde, Kaqchikel, Karakalpak (Latin), Karelian (Latin), 
Kashubian, Kekchí, Kenzi / Mattokki (Latin), Khasi, Kikongo, Kikuyu, Kimbundu, 
Kinyarwanda, Kirmanjki, Kituba (DRC), Klingon, Kölsch, Kongo, Konzo, Kuanyama, 
Kurdish (Latin), Northern Kurdish, Central Kurdish (Latin), Kven Finnish, Ladin, 
Ladino (Latin), Latgalian, Latin, Latvian, Ligurian, Lithuanian, Lojban, Lombard, 
Low Saxon, Luba-Lulua, Luxembourgish, Maasai, Macedo-Romanian, Makhuwa, Makhu-
wa-Meetto, Makonde, Malagasy, Malaysian, Maltese, Mandinka, Mankanya, Manx, Maore 
Comorian, Māori, Mapudungun, Marquesan, Marshallese, Matsés, Mauritian Creole, 
Megleno-Romanian, Meriam Mir, Meru, Minangkabau, Mirandese, Mohawk, Moldovan, 
Montagnais, Montenegrin, Munsee, Murrinh-Patha, Mwani, Mískito, Naga Pidgin, Na-
huatl, North Ndebele, South Ndebele, Ndonga, Neapolitan, Ngazidja Comorian (Lat-
in), Niuean, Nobiin (Latin), Nomatsiguenga, Noongar, Norwegian, Novial, Nyanja, 
Nyankole, Occidental, Occitan, Orma, Afaan Oromo, Borana-Arsi-Guji Oromo, Eastern 
Oromo, Oroqen, Ossetian (Latin), Palauan, Paluan, Pampanga, Papantla Totonac, 
Papiamento, Picard, Pichis Ashéninka, Piedmontese, Pijin, Pintupi-Luritja, Pip-
il, Pohnpeian, Polish, Portuguese, Potawatomi, Purepecha, Páez, Quechua, Northern 
Qiandong Miao, Southern Qiandong Miao, Rarotongan, Romanian, Romansh, Rotokas, 
Rundi, Rwa, Samburu, Inari Sami, Lule Sami, Northern Sami, Southern Sami, Samoan, 
Sango, Sangu (Tanzania), Saramaccan, Sardinian, Scottish Gaelic, Sena, Serbian 
(Latin), Seri, Seselwa Creole, Shambala, Shawnee, Shipibo-Conibo, Shona, Shuar, 
Sicilian, Silesian, Slovak, Slovenian, Soga, Somali, Soninke, Lower Sorbian, 
Upper Sorbian, Northern Sotho, Southern Sotho, Spanish, Sranan Tongo, Standard 
Malay (Latin), Sundanese (Latin), Swahili, Congo Swahili, Swati, Swedish, Swiss 
German, Tagalog, Tahitian, Taita, Tedim Chin, Tetum, Tetun Dili, Tiv, Toba, Tok 
Pisin, Tokelau, Tonga (Islands), Tonga (Zambia), Tsonga, Tswana, Tumbuka, Turk-
ish, Turkmen (Latin), Tuvaluan, Tzeltal, Tzotzil, Uab Meto, Umbundu, Upper Guinea 
Crioulo, Uzbek (Latin), Northern Uzbek, Venetian, Veps, Volapük, Võro, Wallisian, 
Walloon, Walser, Wangaaybuwan-Ngiyambaa, Waorani, Waray-Waray, Warlpiri, Wayuu, 
Welsh, Wik-Mungkan, Wiradjuri, Wolof, Xavánte, Xhosa, Yanesha’, Yao, Yapese, 
Yindjibarndi, Yucateco, Záparo, Zapotec, Zulu, Zuni
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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.

3/3

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


