1 ' Ca,by 7

An Interim Report on a repeat of the Allais Experiment -
the measurement of the rate of increase of the minor axis

of a Foucault pendulum - using automatic apparatus,

By R. Latham

I.C. Report G 28%. 3rd January 1980

1. INTRODUCTION

Several experiments which will be listed and
briefly discussed in the next section suggest that anomalous
results can occur in certain. types of simple mechanjcal
experiment: These are particularly experiments to do
with rotation or accelerated motion and for which the
anomalies correspond to forces of roughly 10™3 to 1077 or less
of those causing the main motion.

That these anomalies are in some way Telated to the
sun is shown by three cases of an eclipse effect, where
the lunar obstruction during a total or near total
solar eclipse causes mechanical anomalies along the radius
vector away from the sun.

A highly speculative model is put forward to
correlate and partially explain all these experiments
which in a sense makgs them appear more reasonable as a
group of connected phenomena,

In thinking of further experiﬁental work the original
Allais experiment seemed the most direct line to follow
and the last part of the report describes an automated
version of his apparatus, in which the minor axis is monitored

instead of the equilibrium azimuth. This is one stage



nearer the seat of the anomaly and is therefore to be
preferred.

It is found that sharp and fairly characteristic.
peaks appear at times on the curve as well as many quasi
periodic slow fluctuations, |

An attempt is being made to analyse the curve in a
similar way to the Allais periodogram, This method may
well be quite satisfactory with the
later results as they do not have the partial integration
between successive runs which occurs using the Allais
azimuth technique. However the internal consistency
of Allais 'measurements tends to suggest that his mathematical
treatment is satisfactory also,and once a rational explanation
has been put forward one would find it difficult to raise
serious mathematical objections.

Wofk is continuing alsoc along similar lines to the
last experiment reported by Allais, viz the construction
of two identical pendula. He showed an almost identical
24 hr 50 minute periodicity in phase and amplitude in
two widely separated locations.for two pendula run
simultaneously.

A second automatic pendulum is therefore under
construction and hopefully should show correlations both
between the periodicities and also between the chara&teristic
peaks if these are due to a fundamental cause rather than
imperfections of the separate pendula.

The direct observation of correlations between visible
effects on separate pieces of apparatus would be more clear
cut than the extraction of similar periodicities from

a large amplitude of noise as found by Allais. It would



then be much easier uéing one pendulum as a monitor to
experiment on the effects of angle of azimuth, time of day,
time in the solar cycle, attenuation by matter, etc. etc,
and be possible to put the whole matter on a satisfactory

experimental basis.

2. PREVIOUS EXPERIMENTS

2(1) Foucault Pendulum Experiment of MFC Allais.

The first long set of experiments, as mentioned in
the introduction was done by M.F.C., Allais in the period
between 1955 and 1959 (1) (2)(3)(4).

Basically the apparatus consisted of a short length
Foucault pendulum run for successive periods of 14 mins.
each period spaced by a gap of 6 minutes of preparation and
resetting. Each run was released at the azimuth reached
at the end of the previous one.

The Foucault precession caused by the earth's
rotation was only seen at the very beginning of each run.
The motion was very séon dominated by the area precession
caused by the pendulum motion becoming elliptical instead
of linear., This is a very large effect for g short
pendulum being dependent on A/Lz. The mechanism suggested
for the growth of the minor agis of the ellipse was the
lack of rigidity, together with some anisotropy, of the
pendulum support. The suggestion was tested experimentally
by releasing in different azimuths and measuring both the
minbr axis and the precession caused by the area effect

after the 14 minute interval.



So far this is all according to expectations, given
an anisotropic support. The end result of the large
area effect is to prevent the continuous Foucault precession
altogether. At each release the pendulum starts to
precess as a Foucault pendulum but the area is increasing
all the time, being controlled by the angle of azimuth of
the pendulum swing with respect to the principal axes
of the support anisotropy. In the absence of the earth's
rotation the pendulum azimuth will turn slowly until it
lines up with one of the axes of anisotropy, but with the
earth's rotation taken into acéount a balance is struck
between Foucault and area precessions. Aa equilibrium
azimuth is reached where these two give equal and
opposite angular precessions, the net effect being zero.

Now comes the anomaly - the observed equilibrium
azimuth was not constant and showed indeed wide fluctuations
sometimes so large as to tend to negative the explanation
put forward altogether. There was however much "noise"
on the measurments and very different results at different
epochs.

Periodicities of 24 hrs 50 mins, 24 hrs, 12 hrs etc.
were extracted from the noise by a statistical technique.
The 24 hr 50 minute periodicity is particularly difficult
to explain. During one 2 month run the double amplitude
of the 24 hr S0 mins oscillation was 14.0 grades. (1 grade =

*9 degrees, right angle = 100 grades}. During another run
when two identical pendula were run simultaneously at
different sites the corresponding double amplitudes were
2.17 and 2,10 grades with substantially identical phages

(= 7 hrs 23 m and -7 hr 55m with respect to lunar time).



Perhaps the most comprehensive set of results was
one detailed in a statistical journal (4) and illustrated
in Fig.l. It apﬁears from this that the 24 hrs 50 mins
amplitude is accompanied by a 23 hr 10 min.one, the pair
looking rather like a 24 hr periodicity modulated by &
28 day effect, giving two sidebands at wj+w, and wy-uw,.
It should be noticed that the 12 hr peak (unresolved) is usually
much smaller and there is a 10 hr 40 min. periodicity also,
all being well above statistical error. The raw results
given in Fig.2 demonstrate the fact that the '"noise" is

relatively large.

2{2) Foucault Pendulum Eclipse Effect

During a local total eclipse Allais noticed a change
of roughly 12 -~ 13 grades in his pendulum azimuth the latter
retﬁrning to the previous value subsequently, Fig.3. The

"noise" makes this somewhat uncertain but he must have been
singularly unlucky for the whole effect to be due to a
single large fluctuation, and in view of the later evidence
a chance origin can probably be ruled out,

Allais himself emphasises that this eclipse effect
must be due to lunar obstruction but makes' no attempt to
make any further deductions as to what could be taking place.
Indeed in all his work there is a complete absence of any
detailed attempt at explanation, coupled however with very
great care and thoroughness in the conduct of the experiments.

The only serious suggestion put forward at the time
to offer a reason for the results of Section 2(1) is that mechanical
oscillations such as building vibrations are somehow
responsible. This was negatived by the simultaneous

experiment in two very different sites and therefore if
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vibrations are résponsible they must be ones which cover -
a fairly wide area, perhaps even the modes of vibration of
the earth.

However, as shown later, there is an insuperable _
objection to vibrations being the cause. If this were so the
phase of the oscillating transverse force which causes
the ellipticity must be directly connected to the phase of
the pendulum swing. While this may well be true during a
run if the high Q earth's vibration were responsible, the
next run will have a completely random phase relation.

Thus it appears that the transverse force must be caused in
some way by the pendulum itself to give a regular sequence

of values moving continuously over several runs.

. 2(3) The Gyroscope Couple ~ Experiments of
R.Latham & J, Last. (5)(6)(7)(8)(9)

This experiment was started as a means of testing a

model which could offer an explanation of the rotational

reference frame. This frame, usually called the Mach frame,
is one in which the universe appears to be
at rest. A possible deduction from this model was that

the frame could be pulled into rotation within the material
of the earth and so the forces caused by rotation would
decrease as one penetrated within the earth.

Original experiments (5) using a wartime Sperry
gyroscope were done down the shaft of the Snowdown Colliery,
Kent and ultimately a precision naval gyroscope was used
to a depth of about two miles at a Johannesburg gold mine

(6)(7). The couple caused by the earth's rotation was
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measured to about 1 part in 104 during a run.of about
2 hours, The most seriocus gyroscope errors were cancelled
out during each run by careful measuring techniques.

The experiment (7) was a negative one and the matter
might well have rested at that point except for an unexpected
experimental observation. About ¢ weeks of daily measurement
at the College had been done before proceeding to
Witwatersrand. As a result of this the value of the
couple at the London site and its statistical variation were
reasonably well known. On our return the apparatus was set
up by an exactly identical technique and to our consternation
the value was well outside statistical fluctuation (roughly
16 standard deviations away), Fig.4(a).

Since the gyroscope might have been disturbed in
transit and being sealed was not available for inspection
we’ decided to keep on measuring to see if the change was
constant. In effect, over a period of five years (8)(9)
the couple followed.a fairly smooth curve, Fig.4(b) in which
the value altered in total by up to 30 parts in 104.

The curve had no recognisable simple shape, and no correlation
with other local measurements was found.

Very considerable efforts were naturally made to
discover possible errors of measurement, entirely without
success. Efforts were also made to see if two instruments
showed similar changes, but while on balance this appeared to be so
Fig.4(c), the evide‘nce was not too certain. Actually the
original i;strument was. markedly better than any of the
others used and the fluctuations were not negligible, even
with this good gyroscope.

In line with our ideas on the way the reference frame
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is set up, it was an obvious next step to extend possible

terrestrial rotation effects by considering solar effects.
The earth's rotation had been shown to have no appreciable
effect, but the sun with its larger mass might well cause a
change. .

A rotational cell of fluid, set into motion by the
rotating sun and extending beyond the earths orbit was envisaged,
as in Fig.4(d). (Fig.4 in reference (10)). Velocity gradients in
this were considered as able to modify Mach5 principle.

The gyroscope couple work was started quite early
(1968} and it was oniy at this stage (1972) that the work
of Allais was found. His eclipse effect made a strong
impression on us since without knowledge of his work we
had postulated a flow pattern which could be affected by
lunar obstruction }nd for which an eclipse effect might well
be expected.

At about the same time the measurements described in
the next section were noticed - which reinforcer the eclipse

work of M. Allais.

2(4) The Torsional Pendulum - measurements of Saxl & Allen
(11)(12)(13)

A heavy automatic torsional pendulum had been in use
by Saxl & Allen for many years. The instrument was mainly
operated to test the properties of torsional materials (11)(12)
and experiments were made for instance to see if the torsional
modulus was affected by longitudinal stress (in addition, .

that is, to the effects due to dimensional change).
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The pendulum had a mass of roughly 50 1lbs and its half
period of 29.6 secs was measured automatically. It was
released from a displaced angle and the pendulum did one
cycle before being caught and held prior to the next release
The times of transit of the undeflected positions forward
and backward were picked out photoelectrically,measured on
an accurate counter-timer, and printed out.

Not too much is known about the short term anomalies in the
period, though the authors suggest that fluctuations occur
and have not been able to be correlated with seismic or
other effects. However, a quite obvious eclipse effect
occurs Fig.5., the period changing by 3 parts in 10%. The
authors. state that eclipse effects of less statistical
certainty had been noticed on previous occasions. Taken
in conjunction with the Allais eclipse effect and our
expectations of am eclipse effect on the model, this
suggested a specific eclipse experiment on the gyroscope

and this was next done.

2(5) The Gyroscope Eclipse Experiment -

Latham & Last (10)

The gyroscope was transported to Perth (Western
Australia) iﬁ time for the near total eclipse of 20th June
1974, It was set up with spin axis vertical and output
axis E/W and observations were made on the eclipse day (Fig.6)
and the subsequent day (Fig.7) the apparatus being kept
running continuously from the evening prior to the day of
the eclipse. No eclipse effect was noticed of a form
suggested by the observations of Allais and Saxl & Allen.

The accuracy cbtained was quite reasonably high and a
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(From Saxl and Allen 1970).
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