We take a cone of slope 0 degrees and height H metres.

Fortunately, a spreadsheet will calculate and graph the
relationship for us so we can find the maximum value of
Fh and its corresponding o and see how it compares to FB .

B is a point on the cone such that the line, B to CoG is
horizontal or at 90o to the centreline of the cone.
As Archimedes first pointed out the CoG of a cone is a
quarter of the cone height, H/4, above the base.

The spreadsheet will also calculate the corresponding
height of point P, i.e. Pv above the base to be able to state
at what height the Bob should be placed, since we see:

At B, let the distance to the CoG be Bh and let the
horizontal force of gravity due to the mountain be FB .

Pv = H/4 + PcCos( o) for all

Let N be the length of the normal line from the cone
surface to the CoG. Then, with cone slope of 0 :
N = BhSin(0)

All of these terms are known. H and 0 are defined for a
particular cone. Pc is available from (3). And o is set to
range from 0o to 90o in the spreadsheet. Values of o >90o
can be discounted as these just move P farther from CoG
than B is.

(1)

P is a point on the cone such that the line, P to CoG is at
an angle o with the centreline of the cone and also with
the vertical down from P. The length of that line is then:
Pc = N / Cos(0 - o)
(2)
Substituting for N from (1), we have:
Pc = BhSin(0) / Cos(0 - o)

(3)

So, from the inverse square of the ratio of the two
distances from CoG to B and to P, the force of the
mountain gravity at P, acting from CoG, is:
FP = FB(Bh / Pc)2

(4)

Then, the horizontal component of that force is:
Fh = FPSin( o ) = FB(Bh / Pc)2 Sin( o ), using (4)
Substituting for Pc from (3), we have:
Fh = FB(Bh/(BhSin( 0 )/Cos(0 - o))2 )Sin(o )

(6)

o

When the expressions (5) and (6) are entered in a
spreadsheet, the values of H and 0 can be entered for any
cone giving Fh/FB and Pv for all o . The maximum of Fh/FB
and its corresponding Pv can then be seen.
The result for Schiehallion's cone, with a slope of 0 = 25o
and height of H = 560m of free mountain, is that the Bob
should be at 410m above its base or 560-410 = 150m
below the summit. At this location, the horizontal
gravitational force on the Bob is an enormous 3.5 times
greater than the force at the height of the CoG.

(5)

This relates the horizontal forces, FB and Fh , which are
due, respectively, to mountain gravity at points B and P, in
terms of the variables 0 and o .
FB is fixed as a constant in the expression for a given
cone (mountain) of defined 0 , H and mass. This means
that the expression (5) only has two variables for a given
cone (mountain), Fh and o . The expression can be
differentiated as dFh / d o and equated to zero to find the
maximum value of Fh and the corresponding value of o.
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But that's too difficult at our remove from mathematics.
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Legend
0 is the slope of the Cone in degrees
H is the height of the Cone in metres
CoG is the cone Centre of Gravity
B is a point on the cone at CoG height
FB is the sideways pull on Bob at B
Bh is distance from B to the cone axis
P is any point on the cone surface
Fh is the sideways pull on Bob at P
Ph is distance from P to the cone axis
o is angle of P-CoG from cone axis

Several people have found this not to be a credible result.
How could a point three quarters way up a cone have the
greatest horizontal gravitational attraction of the cone on
the Bob, let alone be 3.5 times greater than at the CoG
height of one quarter the way up?

This allows us to see that the site chosen by Maskelyne,
at 725 was seriously in error. by dhoosing that location
rather than B he only gained a 40% increase in force on
the Bob while he could have had a 3.5 times greater
force at point P.

The reason is that the cone of Schiehallion is very squat
with a slope of 25o so that point B opposite the CoG is a
very long way - 900m - from the CoG. Point P is only
410m from CoG . The inverse square of the ratio of these
shows the force of gravity of the cone here is 4.8 times
greater than at at B. The horizontal component of this is
still 3.5 times greater than the force at B.
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A cone that closely matches the 'free mountain' of Schiehallion. It has a slope of about 25o and
a height of 560m to the summit.

