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Allais' Curve roughly 30 mins early
Saxl and Allen's curve " 40 mins early
Talyvel Curve " 2 hrs. early

If one takes a speed of the order of 500 kms/sec
the delay for the mean lunar distance of 382000 kms is
about 13 minutes. Thus as for the first two the mean is
v 35 mins early the non~radial direction must cope with a

time difference of ~ 48 mins.

Fig. 24

The angle 6 must be such as to occupy 48 mins when a

full revolution takes 28 days

360 x 48 48

@ = I I x%0 ° 112

0.4 degrees

For the Perth case

360 x 133 _ 133
28 x 24 x 60 T1Z

i

1.2 degrees

It is not too eaéy to see why the velocity should be nen

radial in this particular way but this must be the case for
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time ¢oincidence with the visual eclipse allowing for the

assumed velocity. Considering the sense of the solar

rotation one would exﬁect 8 as defined above to be negative
It is obvious from the above that a lower assumed

velocity would require allargef e.

4.8 The Magnetised Toroidal Ring as a Torsional Pendulum

An experiment done many years ago for which no
explanation could be produced other than vibration or air

movement should be mentioned as it may suggest an instrument

v
for detecting the excited state fluid gradients in the §T§$)

direction. As part of an exercise
to examine possible momentum

changes on magnetising a

ferromagnetic ring, @& torsion
pendulum as in Fig.25 was set up
on a long torston wire of phosphor
bronze.

The idea was to switch the
magnetisation from clockwise
{(viewed from above) to anti-

clockwise or vice versa,

suddenly by raising two mercury cups
to make contact and passing a
current through a single layer
toroidal winding. An angular
momentum change about the vertical

axis was looked for. Actually

the ring was a vertical assembly

Fig.25 of 12 tori of square section,
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roughly 31" x 1" and 2" diameter each separately wound.
The material was permendur, which has a good saturation
magnetisation and reasonable coercive force so that the
internal field was roughly 8 Kilogauss and permanent until
reversed by the next current application.
It was observed_tﬁat occasionally the system started
to oscillate Fig.26, 27. without known reason following
a8 characteristic pattern of a few minutes of slow drift
followed by 3-4 hrs or more of erratic and rapidly increasing
oscillation. After this the swings became quite regular and
decayed exponentially becoming very small after a few hours.
From the ideas put forward to explain the Talyvel
eclipse change it seems that such a toroidél pendulum could

3V
be a sensitive detector of the fluid gradient 3T%3) .

! The toroidal field corresponds
to an electron spin in the
same direction as the field.

This for each electron:
creates a couple about the

e vertical suspension agis when
v

in a fluid gradient 4
Fig.Z8 3(rd)

The couples for all electrons are additive and the total
should be measurable as a torsional deflection.

The phenomena observed in our early experiments may
have no connection with the fluid gradient but none the less the
above interaction should occur and suéh a magnetised torus

might form a useful detection device.
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5. AN AUTOMATIC FOUCAULT PENDULUM

In order to extend the work of Allais and provide
further experimental material to test the fluid gradient
hypothesis it was decided to repeat some of the Allais
measurements. Howe?er,“the manual operation and recording
formed a serious limitation.and a self running system was
necessary.

From the previous discussion it appears better to
measure the minor axis directly in mms rather than measure the
azimuth and invoke the area effect and the combination of
support anisotropy and Foucault precession. Basically it
is the minor axis which is changed by the anomalous force
and so this should be used as our measure of the force.

For automatic runmning it is much more convenient to
release each time from a fixed ézimuth, and all that is |
necessary is a method of damping, releasing,and recording.
After a good deal of preliminary trial the following techniques
were adopted :-

1} The pendulum was damped after each run by attaching a
5" dia. copper disc of }"central thickness to its lower
surface and bringing a linear electromagnet near to it
by a hydraulic ram. Fig.29. After damping had occurred,
which took 2 mins, the magnet was withdfawn.

2) The deflection and reléase was done by using a relay
as a latch. Fig.30. This raised or lowered a Teflon
loop over the small needle tip. With the relay latched
the pendulum was deflected about 3" and held until all
oscillation ceased. This operation took 4 mins.

The pendulum was then released by raising the latch.
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3) Tranverse deflection was measured optically with the
arrangement shown in Fig.31, A Quartz iodine lamp was
arranged so that the projected image of its filament .
fell on a grating G; mounted on the pendulunm. The
grating had equal_mark spacé ratio and the bar and space
together occupied 0.4-mm; An image of this grating
with unit magnification was formed by the lens L on the
fixed identical grating G ,mounted in front of a photo-
diode. The gratings were photographic replicas of
the same master, With G4 and G, suitably aligned and
with L correctly placed the light transmiésion of

GlLG2 varied from full to nearly zero (factor of 1Q) as the

. pendulum was moved transversely by 0.2mm and rose to

£u11 again over the next 0.Zmm. Actually the light
transmitted should depend on transverse movement with
a saw tooth profile but this was never obtained.
As a result of the lens resolution .and off axis image
defects the profile always looked reasonably sinusoidal

in shape.

Qf 'course the focus of G1 on G2 with L 1is only exact

at the>very centre of the swing so the photocell intensity
is only relevant here and some way must be organised to

select out this exact position. This was done by boring
a small hole transversely through the pendulum support rod
and arranging a laser to send a narrow pencil through this
hole onto a second photodiode Fig.32Z. This gave a narrow
pulse every time the pendulum crossed the centre line no

matter what value (within limits) its minor axis had.
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The pulse from the second photo-
diode was applied to a sample
and hold integrated circuit.

The latter accepted the signal

~ voltage from the grating diode

when iﬁstructed to do 50 and held

it for a half swing. The voltage

was changed when the pendulum crqssed the centre line the
next time.

The output of the sample and hold circuit was fed via
an amplifier on to a pen recorder which displayed each half
cycl%?;hotodiode voltage (or light intensity ).

Each curve, A or B (Fig.33)

A |
;
I i 1 y represents the grating intensity
1
% liJ}JJ at one end of the minor axis and

that end deflects by 0.4mm between

T one peak and the next.

Fig. 33 The pen recorder trace was
processed by locating the centre
positions X and Y Fig.34, nearest
to the start and stop of the cycle,

2§:a{¢&4 “ and reading off the trace length.

This was corrected for the
P\ XN\

X \\\—>x:j;}’q 7 fractional ends by assuming a linear

rate of opening and a similar figure

obtained from PQ corresponding to
the other end of the minor axis.
The sum of these gave the minor

Fig. 34 axis length after the 14 minute run.
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In fact to economise on paper the first and last 2
minutes were run at normal speed (3 s /minute), and the
central 10 minutes at % speed. This allowed the end zero
crossings to be located accurately and the number of cycles
between to be counted, since the accurate positions
of the zero crossings in the central region were not required.

The opening of the minor axis in all the measurements
averaged round 3 to 5 mms - much as obtained by Allais.

The direction of swing was set at N/S and the total swing

émplitudelO*JS'cms. The rate of opening was not quite

linear with time but very nearly so, slightly lérger at the
start of the run than at the end.

The ball and plane support structufe Fig.35 was not

so cumbersome as that used by Allais, this was deliberately

l; Ll done so as to keep the inertias
$

2y o batd very nearly identical in the two
T;f_]? ///’ftbb directions. The plane was

of tungsten carbide, ground

flat to an optical finish, and

St Puval
‘ | ™~ ame the ball the usual good quality
) b huopad )
Fig.35 botliz hard steel ball bearing.
toqediar

Slight asymmefries made the ball "walk' transversely on the
plane so that after a day's run it had moved perhaps 1 mm

in a direction along the swing and 2 mms along the direction
of the minor axis. At the end of the day's run on changing
the pen recorder paper the ball was recentred by lifting

the pendulum and moving appropriately. The transverse
support movement made the relative phases of the simusocidal
curves progress slowly during the day. It was regarded as

advantageous to have this movement so that the line of contact
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of the ball on the plane changed slowly, preventing undue
deterioration of the surface of the plane at one local position.
The operational sequence, 2 mins damping, 1 minute
latch and deflect, 3 minutes attainment of equilibrium
and 14 minutes run was controlled by a synchronous clock
and cam timer. The control circuits are<slight1y
different for the first and second pendulum. Fig.36 shows
the new arrangement using apparatus which can all be bought
easily. The earlier arrangement used some obsclescent parts.
As well as the transverse "walking'" of the ball on
the plane, one other asymmetry was found. This was to
do with the centring of the damping magnet and the result
of slight asymmetry here was a slight change of ézimuthal
angle of the pendulum about its vertical axis at the end of
the damping cycle. To correct for this an arm C was fixed
to the table holding the latch relay, Fig.30. When the table
moved forward before latching the arm came gently into
contact with the ring which held the grating and turned the
pendulum back to its correct azimuth.
The apparatus has worked satisfactorily - 72 runs/day
- for long periods of time giving minor axis measurements
consistent to roughly * .02 mm. Better consistency could
be obtained at the expense of processing time if the end
fractional corrections were not done assuming a linear

increase of minor axis but this was not thought necessary

6. PRELIMINARY RESULTS OETAINED

Two reasonably long runs have been done so far,
of 10 and 14 days and several shorter periods.

The first run ( Sept. 1978) was with the support
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