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determine '"g" (see for example references and details in (10)).
The accuracy achieved by a proper instrument is

phenomenal, Changes of 20 millisecs of arc are normal for

tidal effects and are relatively easily measured. A

disturbance of 1-2 millisecs of arc would be noticeable.

Qur observation of 5 secs. of arc would represent so large a

disturbance as to be quite impossible to overlook. Moreover

w0

apart from its direction the value of g is almost certainly
unaffected by lunar obstruction. Again changes of "g"
were looked for in the records of the observatories at
Bidston {England) and Mundéring (Western Australia) at the
times when our Talyvel showed its effect and no such changes
were found.
At the time the measurements were made,and for a long
time subsequently, the details of the Talyvel effect were
a complete puzzle. It would have to be a most unlikely
coincidence if perhaps the building housing the experiment
or.the gyroscope mount just tipped in a manner to simulate
the effects observed by Saxl & Allen & Allais. Indeed a
tip in the E/W directioﬁ corresponds to a rotation about
the N/S direction to which the gyroscope is sensitive,
The gyroscope therefore ought to show the angular change
easily in its output reading and no such effect is present.
However, with the tentative explanation put forward
in the next section it will be seen that the Talyvel effect

and the lack of a gyroscope effect would both be expected.
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3. A PROPOSED MODEL

The experiments listed in Section 2 give various
pointers as to what must be looked for in a possible explanation.

Firstly the sun plays a central rdle as shown by the
eclipse effects. Something must be in motion more or less
radially and at sﬁeéds of ~ 500 kms/sec or the rough
eclipse time coincidence could not be maintained.

Gradients of velocity seem to be important and appear to be
altered behind an obstruction such as the moon.

Secondly considering the kind of basis put forward
for Mach's principle one might be tempted to postulate
something similar to a fluid aether in radial motion from
the sun, the radial motion being caused bf the solar
fotation. However, it is difficult on this basis to see
why the effects are so small. An aether flow of 500kms/sec
would be expected to cause enormous mechanical changes.

A fluid model based on liquid helium below the i point and

near to absolute zero might be more sensible. The ground
state fluid may,as in the He case,be a superfluid without

viscosity and largely non interactive with matter.

The small fraction of excited state or "normal" fluid
may be similar to a normal gas with appreciable interaction
with matter. If the fraction of the excited state is small
enough - say 1 pt in 105 or 106 ~ the effects may be of this
magnitude and high velocities may be not unreasonable  when
applicable to only such a small part of the medium.

Interaction with the dense hot matter in the solar
core may create the excited state phonons and the solar

rotation may be responsible for their radial motion.
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Let us then adopt this latter idea and see how it
may be applied in detail to the experimental material.

We begin by attempting to be more specific about the
interaction of the excited state phonons with matter.

The term phonon is used for lack of a better, but it
should be noted that the similarity with a solid state phonon
may not be too close.

The Allais experiment of Section 2.1 is important
here, The motion of the support caused by anisoctropy is
in phase with the pendulum swing. This causes a phase
difference of ﬂ/z between the main amplitude and the fransverse
amplitude and leads to elliptical motion of the bob.

The gradient of phonon velocity must interact with
the mass of the bob to give an effect of similar phase.

This means that the transverse force on the pendulum bob must
be in phase with the amplitude of the main swing.

(To see this more clearly note that the longitudinal
driving force is out of phase with the longitudinal displace-
ment for a resonant system. Thus if the transverse and
longitudinal displacements are to be ocut of phase so must be
the driving forces. Thus the transverse force must be in
phase with the longitudinal displacement.)

We must now make a choice as to what form the inter-
action takes between phonon velocity (or momentum) and matter
in the form of the bob. With the phase restriction above
only two possibilities are open and one is much more likely
than the other though much less easy to visualize. Consider
for simplicity the effect at midday when the phonon motion
has a N/S component. The first choice is to have the force

parallel to the phonon momentunm and caused by the absorption
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of the phonon. The pendulum would be swinging E/W for
largest effect and the gradient of phonon momentum be in
the E/W direction. Thus the force is propoftional to the
E/W displacement as required.

The second is ‘to have the force perpendicular to the
phonon momentum and therefore the pendulum motion would be
along the N/S direction for maximum effect, Since now
there will be no effect of translation or displacement along
the phonon direction we must assume the force is proportional

to the acceleration of the bob, this being in phase with

the displacement. It will be possible eventuélly to
differentiate between these alternatives using their different
dependence on azimuth. However the expefimenté of Allais do
not give a clear lead and one must make a choice more or less
by intuition.
At the moment the second choice is the one adopted. The
first, effectively depends on the direction of"g" and
would lead to rather severe changes in the direction of"g®
over distances of tens or hundreds of kilometres. The
inclination of the pendulum or direction of g'changes by
about 1 micron/metre of pendulum length i.e, 1 part in
109 of angle for an E/W amplitude of ~ 10cms to give the
right value for the minor axis. This would give enormous
changes in the direction of ‘g'over an E/W translation of many
kms and these could not fail to have been noticed.

The second choice has no obvious objections in
principle or in magnitude though as mentioned above it is
difficult to see why acceleration should be the relevant
parameter. It would be much easier to suggest a mechanism

for the velocity but this would give the wrong phase and
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lead to anomalous precession rather than elliptic motion
of the bob.

The suggested hypothesis then is as follows:
With re¢ coordinates
centred on the sun and with the
6 axis along its axis of
rotation the velocity v will
be a function of both Ere) and
(re¢d.

Considering the gradient of

-aY :
velocity 3T%$T in the plane

of the solar equator (Fig.8)
if a pendulﬁm bob or other

massive object of mass m

na&

_ is also moving in the r

direction with acceleration 'a"
there is a force F-r¢ in the r¢ direction of amount proportional

to:

avr

am
P A(Te) .
v
Similarly considering the gradient ¢ along the meridian
there is a force in the ré direction of amount proportional

to:

Bvr

P AT 3TFeY

In each case P is the density of the excited state.

The accelerations normally present at a point on.the
surface of the earth due to its orbital motion round
the sun, the lunar rotation and the angular velocity about
the earth’s axis are quite small compared to the pendulum

bob acceleration.
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Pendulum bob (amp 10cms, period 1.6 secs)'a”= 1.54 metres /s/s at the
ends of each swing

Earths orbit - acceleration "a = 5,93 mms/s/s

Lunar effect - acceleration "a" =  ,031 mms/s/s

Earth's rotation - acceleration '"a" .034 mms/s/s

The earth's orbital rotation has the largest acceleration but this is
roughly two orders of magnitude down on the pendulum

acceleration, and can be neglected.

4. HOW DOES THIS MODEL EXPLAIN THE EXPERIMENTS?

At the moment we are mainly restricted to a qualitative
account, but on this level it will be seen that all the
observed effects would be expected. Let us discuss the

experiments in the order previously given.

4.1 The Allais Pendulum Experiment

Since the model has largely been suggested by this
experiment it is not surprising, that there is reasonable
qualitative agreement.

The direction of the mean azimuth is 150-170 grades
measured clockwise from above with respect to the south
direction so that the 24 hr curves should cross zerc somewhat in
advance of 6 hrs and 18 hrs, for which there is some evidence.

The 24 hr group of amplitudes in the periodogram of
Fig.l is just what would be expected if a daily effect due
to the earth's rotation modifying the acceleraﬁ}on "at
along v. is modulated by a monthly effect on ;Tg%) due to
the solar rotation. - One would also expect a smaller
12 hr group.

It is not at all obvious what causes the 140 hr and 10 hr.
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40 min. peaks. Perhaps the longer one might be just a
statistical fluctuation but the 10 hr.40 min.peak seems

very large to be a statistical fluctuation. There are no
knqwn solar, earthly, or lunar oscillatory modes with anything
like as long a period as this. Even the 2 hr.40 min. period
found in some solar measurements is extremely difficult to
reconcile with any expected solar periodicity (14)(15). We do
however have a low density excited state fluid which is now

proposed and which may have resonant frequencies of its own.

4,2 The Aliais Eclipse Experiment

Again this requires no comment. We are presuming
enough interaction with the mass of the moon to vary either
the density or velocity and therefore cause the gradients
which give the eclipse effect. The equilibrium azimuth of
175 grades has a N/S component which can interact appropriately
with v for an eclipse time round mid-day. The centre time
of the pendulum anomaly is roughly 30 mins. early on the
visual eclipse centre. This, if one assumes a velocity of
the excited state of roughly 500 kms/séc., requires the
" direction of flow to be a fraction of a degree in advance
of radial. The angle of flow will bhe discussed in more

detail in Section 4.7.

4.3 Variations in the Gyroscope Couple

The choice of acceleration as the relevant parameter
to explain the Allais experiments has an interesting
consequence for the gyroscope. The mass of the rotor has a
rather high radial acceleration and therefore anomalous

forces will be produced in an analogous way to those of the
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Foucault pendulum. The direction of these will introduce a

couple as can be seen from Figs. 9 and 10, Suppose the
,;-S-Z‘ Vim Vs
2t N )

spin axis is vertical and we
consider for example the situation
about mid-day with a vertical
velocity gradient ;%%;) (Fig.9).
The accelerations will be in
different directions at opposite
ends of the rotor diameter

(Fig.10) and the forces F will be
as shown. A cbuple will be
produced about the E/W axis

which will show if the output

\(’W hJ v“h{

G

Fig.10

ax%s is E/W.

My e

i)

The couple - if it exists - will add to or subtract from the
gyroscope couple. Since it is an external couple acting
on the wheel it will not be cancelled out on changing the
output axis by 180° from E/W to W/E. It will be a maximum
or a2 minimum at mid-day (and midnight also if the attenuation
of the phonon motion by the earth is small) and will be zero
at v 6 am and 6 pm. the quadrature positions, modified
to some extent at different times of year by the inclination
of the earth's axis. The gyroscope couple meaéurements were
mainly done in a sequence from early to mid afternpoon so

the anomalous effect will be either rising or falling during

the run dependent on the sign of Ve Evidence of this

3(r6)
was obtained,as the output axis was changed from E/W to

W/E and then to E/W again. The average of the two E/W
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readings was then compared to the W/E. Thus we had two
E/W readings one at very roughly 2pm and the next at roughly
4pm. The difference A between these varied from zero up
to ~ 50to 60parts in 1df either up or down.

One would tend to expect an annual cycle in the main
curve  since the direction of v should be along the sun's
equatorial plane and the 7° inclination of the sun's polar
axis to the ecliptic will lead to & being above the earth
for half the year and below for the other half altering the

sign of vy . There is some evidence of this in Fig.4,

3 (x8)
though not a regular cycle.

The gradient ;%%57 which it was ;uggested caused the
Allais anomaly has little effect on a gyroscope at mid day where
the  output axis is E/W though it will come in when the
apparatus is at the quadrature position at 6 AM and 6PM
and may well either contribute to the value of A mentioned
above or indeed represent its whole magnitude.

We have noticed when all the values of & are assembled
that it tends to be negative for high values of the couple
and to be positive for low values. The statistics are poor
but the effect, shown in Figs.l1(a),11(b) and 12 appears to be
significant. This would be expected if the anomaly is due

v
T . . . . :
to 3(9) and the anomaly is decreasing or increasing from

nid-day to 6PM while the experiment is being done.
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