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That constant current which, if 

maintained in two straight parallel 

conductors of infinite length, of negligible 

circular cross-section, and placed one 

metre apart in vacuum, would produce 

between these conductors a force equal 

to 2×10−7 newtons per metre of length.
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≈ 3 × 108 m/s
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...it is possible to set up units…which are 

independent of special bodies or substances, 

necessarily retaining their meaning for all 

times and for all civilizations, including 

extraterrestrial and non-human ones…

MAX PLANCK
1899



≈60 National Metrology Institutes

50 State Labs

BIPM

≈400 Post Offices
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Image of tabletop Kibble balance
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Tabletop Kibble Balance



Josephson Voltage Standard Quantum Hall Resistor
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Photos of young people building devices
“Me and my prop”
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“Stick”

One pound 
of “stones”
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One foot



Image showing Kibble balance way of calibrating 
torque
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Kibble Torque Balance



Image of Japanese dudes calibrating torque 
dynamically
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Dynamic Torque Balance



CREDIT: CURT SUPLEE/NIST

Electrostatic Force Balance
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Acoustic Power Kibble Balance



Laser power measurement, NIST Boulder
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Laser Power Balance
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The Beginning
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