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Wood model of a flexure-strip balance designed to be cut from the solid, NPL 1975 



View showing one end of the the flexure 



View showing flexures attached A 
to the base and B to the beam 
(these flexures are actually broken) 
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Similar sets of flexures were 
designed to be cut into the beam at 
its ends. 
 
On moving to the BIPM in 1977, 
attempts to make a complete beam 
like this failed and I was told it was 
impossible! 
 
Today, with 3D printing it might be 
different. 





The beam of the first BIPM flexure-strip balance, 1988 



Clive Speake  with the flexure-strip balance in the 5th force experiment in which we 
weighed 2 kg objects over a period of 2 months with a st. dev. of 6 nanograms, i.e., a 

relative st. dev. of 3 parts in 1012 





















The Cu-Be torsion strip used in 
the BIPM G measurements: 
30µm thick 
2.5 mm wide 
160 mm long 
with ends expanded to a width 
of 20 mm.  
 
With a load of 6 kg and a 
torsion balance with a moment 
of inertia of about 0.07 kg m2, 
this gave a period of 120 s and 
a Q  105 

 

The effects of anelasticity in the 
material and stick/slip at the 
mounting were at the level of a 
few ppm. 
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c = bt3 F/3L 

c = I 2 = I 42/T2 16Mr2 2/T2  
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c = bt3 F/3L + Mgb2/12L,  where bt3 F/3L  Mgb2/12L  (97%)   

c = I 2 = I 42/T2 16Mr2 2/T2  Mgb2/12L 

 

 

The period is thus nearly independent of load, the restoring torque is almost 

wholly gravitational and independent of the material properties of the strip 



The wide heavily loaded torsion strip designed in this way 
is thus free from the effects of stick/slip at the points of 
attachment and free from effects of anelasticity in the 
material because the restoring torque is about 97% 
gravitational and thus lossless. Measured Qs were greater 
than 105 with a period of 120 s 



Now back to the value of G! 



Bologna-14 



Bologna-14 

                             Another view of the ensemble of current results 

The red circles indicate the set of results from which one could deduce a value for G 

with an uncertainty below 30 ppm based on three very different methods. Under this 

scenario the outliers are the BIPM and JILA results. Thus these are the ones that need to 

be checked. 



The BIPM measurement of G  
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