Calculations for the first twelve English-style paraconical pendulums

The masses (to the nearest 100 gm)
The mass of the ring was measured at 9.0 pounds = 4.086 kg, say 4.1 kg with the conical socket included:
Ring mass = 4.1 kg

The mass of the bob+rod+socket was measured at 29.0 pounds = 13.166 kg. The rod length is 76 cm and its diameter is 1.5 cm, so its volume is 134 cm3, so (brass density~8.4), its own mass is 1.13 kg, plus a bit for the socket, say 1.18 kg; but the bob will acquire a bit of extra mass with the pointer fitted. So:
Rod mass = 1.1 kg

Bob mass = 12.0 kg
Measured dimensions
Rod length = 76 cm
Ring inner diameter = 15 cm
Ring outer diameter = 24.5 cm
Ring thickness = 5 cm
Distance of bottom point of ball from bottom edge of ring = 15 cm
Bob diameter = 24 cm
Bob thickness = 6 cm
Derived dimensions

Distance of center of bob from pivot point: 15+76+3 = 94 cm
Distance of center of ring from pivot point: 2.75 cm
Distance of center of rod from pivot point: 38+15 = 53 cm
Bob spherical surface radius = 25.5 cm
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The volume of the bob calculates out at 1.385 dm2, which says that the density of the brass of the bob = 8.66, which is perfectly believable.
Moments of inertia (in kg-dm2)
For the rod about its center: 

I1 = I2 = 5.29 kg.dm2; I3 = 0
For the rod about the pivot point, add 30.9: 
I1= 36.2 kg.dm2; I2 = 36.2 kg.dm2; I3 = 0

For the ring about its center (allowing, in I2 and I3, for the non-zero thickness): 

I1 = 4.23 kg.dm2; I2 = 2.2 kg.dm2; I3 = 2.2 kg.dm2
For the ring about the pivot point, add 0.31 (to I1 and I2, but not I3):

I1 = 4.54 kg.dm2; I2 = 2.51 kg.dm2; I3 = 2.2 kg.dm2
For the bob about the pivot point:
I3 = 5.82 kg.dm2; I1 = I2 = (1060.32+2.91) = 1063.23 kg.dm2 
             (using the parallel and perpendicular axis theorems)
                           (the first value is obtained by integration*)

Total pendulum moments of inertia about pivot point (in kg-dm2)

I1 = 1103.97
I2 = 1101.94
I3 = 8.02
So, in Allais's nomenclature, for our pendulum:
Coefficient of dissymmetry δ = 2(B-A)/(B+A) = 0.00188 = 0.184 x 10-2
Coefficient of gyrostaticity γ = 2C/(A+B) = 0.727 x 10-2  
Whereas, for Allais's pendulum, they are stated to be:

δ = 0.269 x 10-2       γ = 0.325 x 10-2  

Our pendulum is somewhat less dissymmetric than Allais's – the dissymmetry is about 68% of his. On the other hand, our coefficient of gyrostaticity is about 224% of Allais's – well over twice as great. The implications are unclear, but maybe this difference may be responsible for the apparently greater sensitivity of our pendulum to exterior influences. On this pivotal issue, the jury is still out. In any case, if we are to use a lenticular bob (to which I am firmly resolved to cling, at least at the moment), it is inevitable that the vertical MI, i.e. C or I3, will be much greater relatively, than was the case with Allais's vertical disk bob.
-o0o-
*The calculation of the vertical MI I3 of the bob
For a spherical cap (half of our bob), if the density is ρ, the cap height is h, the cap radius is R, the sphere radius is r, and the sphere semi-angle is α, then I calculate by integration that the MI about the axis of symmetry is:
1/2 πρr5 (8/15 – cos α + 2/3 cos3α – 1/5 cos5α)
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so the MI for the bob should be twice that.

Now here, ρ is 8.66, h is 3 cm, and R is 12 cm, so that easily r=2.55 dm and cos α=0.8823529
(so α=28.072º).
The outside coefficient is equal to  π x 8.66 x 107.82 = 2933.38.
Cos3α=0.6869530 and cos5α= 0.5348250.
The inner expression therefore reduces to 0.001984.

The MI (I3) of the bob therefore is 5.82.

(I don't like this procedure of subtracting and adding together large numbers to get a final small number; it's obviously numerically unstable – but I don't see any other way of handling the matter, so I have beaten it into submission with the scientific calculator…)
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