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INTRODUCTION

In part 1 of the theory (1) we have seen that a lab in uniform rectilinear motion (“URM”) is differentiable
from a lab absolutely at rest, by the presence of a spatiomotive force  which causes various
absolutistic effects in the URM lab.

We now study a variation of URM which is known as uniform curvilinear motion (“UCM”) – the motion
of, for example, a planet revolving around the Sun under the balance of centrifugal force and
gravitational force. The object of the study, however, is not the planet itself, but the plane which
contains the planet and revolves around the Sun, herein called a UCM plane (Fig 1).

Figure 1

The Pantheon, where Foucault did his famous pendulum experiment, is in another UCM plane which
revolves around the axis of Earth (Fig 2).

Figure 2

An observer situated on Earth surface at the equator is local to a UCM plane which also revolves
around the axis of Earth (Fig 3).
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Figure 3

The uniform rotational motion of Earth around its own axis is not UCM, and will be discussed in a next
paper.

RESULTS

We have discovered in a URM plane a spatiomotive force which is directed against the URM of the
plane (yellow lines in Fig 4b).

Figure 4

That spatiomotive force also exists in a UCM plane; moreover, instead of being fixed in one
permanent direction (Fig 5a), the force rotates against the direction of the plane’s UCM (Fig 5b).

Figure 5

Due to that rotating spatiomotive force, the path of any URM object inside a UCM plane would not be
straight anymore but it would be curved continuously and uniformly into a circular shape (Fig 6).
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Figure 6

The strength of the spatiomotive force in a UCM plane varies proportionally with:

·  the UCM speed of the plane (Fig 7),

Figure 7

·  the momentum of the URM object (Fig 8).

Figure 8

That spatiomotive force in a UCM plane has been well known as “Coriolis force” and the circular path
of the moving object an “inertial circle”. Being spatiomotive, Coriolis force is a real force  which
produces real impact on URM objects, including light rays, in a UCM plane.

It should be noted that Coriolis force is an absolutistic effect which is o bservable only from the
official observer’s viewpoint . Denying or ignoring the official observer’s viewpoint, we local
observers would never see Coriolis effects in our UCM plane. Having experienced Coriolis force, we
know that it is the evidence of the absolute UCM state our plane is currently subjected to. Differently
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speaking, a plane in uniform curvilinear motion is differenti able from a plane absolutely at rest,
by the presence of Coriolis force .

DISCUSSION

Let us review some Coriolis effects and re-explain some mis-explained phenomena in term of Coriolis
force.

CORIOLIS FORCE AND A SHIP – EOTVOS EFFECT

Consider a ship in uniform rectilinear motion on Earth surface at the equator.

·  If Earth did not rotate, the ship would be moving in a plane at rest with no spatiomotive force at all
(Fig 9a).

·  If Earth rotates and the ship moves in same direction (eastward), the ship is moving in a UCM
plane with a spatiomotive Coriolis force directed upward (Fig 9b) which reduces the downward
pull of gravity and, therefore, the apparent weight of the ship.

·  If Earth rotates and the ship moves in opposite direction (westward), the ship is moving in a UCM
plane with a spatiomotive Coriolis force directed downward (Fig 9c) which increases the
downward pull of gravity and, therefore, the apparent weight of the ship.

Figure 9

CORIOLIS FORCE AND AN AIRPLANE

Consider an airplane in uniform rectilinear motion above Earth surface at the equator.

·  If Earth did not rotate, the airplane would be moving in a plane at rest with no spatiomotive force
at all (Fig 10a).

·  If Earth rotates and the airplane moves in same direction (eastward), the airplane is moving in a
UCM plane with a spatiomotive Coriolis force directed upward (Fig 10b) which reduces the
downward pull of gravity and, therefore, the apparent weight of the airplane.

·  If Earth rotates and the airplane moves in opposite direction (westward), the airplane is moving in
a UCM plane with a spatiomotive Coriolis force directed downward (Fig 10c) which increases the
downward pull of gravity and, therefore, the apparent weight of the airplane.
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Figure 10

CORIOLIS FORCE AND AN HOURGLASS

Suppose an hourglass is carried aboard a ship (or an airplane) moving above Earth surface at the
equator in order to measure and record time.

1. The ship/airplane moves eastward (Figs 9b, 10b).

The sand in the hourglass, due to apparently weaker gravity caused by upward Coriolis force, will fall
slower than usual. Without knowing that fact, the local UCM observer might jump to the conclusion
that time in an eastward moving ship/airplane flows slower than time in a ship/airplane at rest.

2. The ship/airplane moves westward (Figs 9c, 10c).

The sand in the hourglass, due to apparently stronger gravity caused by downward Coriolis force, will
fall faster than usual. Without knowing that fact, the local UCM observer might jump to the conclusion
that time in a westward moving ship/airplane flows faster than time in a ship/airplane at rest.

Of course, those conclusions are wrong. The underlying cause for hourglass record variations in both
cases is Coriolis force, not any “dilation” or “contraction” of time. Time, as had been assumed in part 1
of the theory (1), remains unchanged in all labs so that all local observer may interprete things from the
official observer’s viewpoint.

CORIOLIS FORCE AND AN ATOMIC CLOCK

Now suppose an atomic clock is carried aboard a ship (or an airplane) moving above Earth surface at
the equator in order to measure and record time. There are 3 possibilities.

1. Atomic clocks are sensitive to gravity.

Then apparent variations in gravity, due to Coriolis force, will cause the atomic clock aboard the
moving ship/airplane ticking slower or faster, same thing as they do to an hourglass. Without knowing
that fact, the local UCM observer might jump to the same wrong conclusion that time in a moving
ship/airplane flows slower or faster than time in a ship/airplane at rest.

2. Atomic clocks are sensitive to some force other than gravity.

Then Coriolis force itself will cause the atomic clock aboard the moving ship/airplane ticking slower or
faster. Without knowing that fact, the local UCM observer might also jump to the wrong conclusion
that time in a moving ship/airplane flows slower or faster than time in a ship/ airplane at rest.

3. Atomic clocks are not sensitive to any force wha tever.

Then the atomic clock aboard a moving ship/airplane will always tick the same rate as an atomic clock
at rest, neither slower nor faster, regardless of any spatiomotive force which may arise in a moving
ship/airplane. Without knowing that fact, the local UCM observer might cling to the wrong belief that
atomic clocks can detect the difference in time between a moving ship/airplane and a ship/airplane at
rest.

That misbelief has been carried by the designers of Hafele-Keating experiment in which “the flying
atomic clocks lost 59+/-10 nanoseconds during the eastward trip and gained 273+/-7 nanosecond
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during the westward trip, where the errors are the corresponding standard deviations” and “these
results provide an unambiguous empirical resolution of the famous clock "paradox" with macroscopic
clocks.” If an atomic clock aboard a moving ship/airplane ev er ticked slower or faster, that
would be the evidence of Coriolis force, not the ev idence of any “dilation” or “contraction” of
time . Time, it should be kept in mind, remains unchanged in all labs so that all local observers may
interprete things from the official observer’s viewpoint.

CORIOLIS FORCE AND LIGHT RAYS

Light rays in a UCM plane, being slighly curved by Coriolis force, would require a slightly longer time
(Fig 11b) than light rays in a plane at rest (Fig 11a), to travel from the center outward.

Figure 11

Based on that fact, a variation of Michelson-Morley experiment may be set up on Earth surface at the
equator to verify that Earth is rotating.

Select two points A and B at the same distance from another point O, with OA parallel to the axis of
Earth and OB perpendicular to it (for a local URM observer on Earth, OA is “horizontal” and OB
“vertical”). Send two light rays simultaneously from O, one to A and another to B, both then being
reflected by properly mounted mirrors at A and B and finally gathered at O.

·  If Earth did not rotate, the two light rays would cover the same distance and reach O at the same
time (Fig 12).

Figure 12

·  If Earth rotated, the light ray going O-A-O, which is not affected by any force, should reach O
earlier than the light ray going O-B-O, which is twice curved by Coriolis force (Fig 13). That
unsimultaneousness may be verified by a phase difference in the interference pattern of the two
light rays at point O.
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Figure 13

(For the fringe shift to be observable in the experiment, the two paths OA and OB must be made to be
sufficiently long, probably with the help of a satellite at A and another at B.)

CORIOLIS FORCE AND UCM OBJECTS

Coriolis force in a UCM plane affects not only URM objects but also UCM objects. Consider a system
including point mass A revolving around point mass B in their gravitational interaction.

·  If the system lies in a plane at rest, there is no spatiomotive force at all which may interfere with
the uniform curvilinear motion of A: the object always has “sufficient” orbital speed and its orbit
closes after a period t (Fig 14a).

·  If the system lies in a UCM plane and A moves in the same direction, there is a spatiomotive
Coriolis force pushing A outward farther from B without changing A’s speed, so that A always has
less-than-sufficient orbital speed and its orbit lags behind itself after a period t (Fig 14b).

·  If the system lies in a UCM plane and A moves in the opposite direction, there is a spatiomotive
Coriolis force pulling A inward nearer to B without changing A’s speed, so that A always has
more-than-sufficient orbital speed and its orbit overlaps itself after a period t (Fig 14c).

Figure 14

That Coriolis effect is more notable when point mass A moves in elliptical orbit: its orbit will
continuously shift either backward (Fig 15b) or forward (Fig 15c) depending on which direction A is
revolving.
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Figure 15

CORIOLIS FORCE AND THE MOON

The Moon is to Earth the same way as point mass A is to point mass B in the foregoing example.
Moreover, the Moon-Earth system lies in a UCM plane (which contains Earth and revolves around the
Sun) and Moon revolves around Earth in the same direction, therefore Moon is affected by Coriolis
force and its elliptical orbit continuously shifts backward (Fig 15b).

However, the orbit of Moon slopes a little with reference to the UCM plane, so the tangential
momentum of Moon has two components: a “vertical” component (blue line in Fig 16) which is not
affected by any force and a “horizontal” component (red line in Fig 16) which is subjected to Coriolis
force.

Figure 16

Then, continuously shifting backward in the horizontal plane and remaining unchanged in the vertical
plane, the orbit of Moon will precess “like a hubcap spinning on the ground”. That precession, as has
just been explained, is due mostly to Coriolis force, not gravitational influence of the Sun.

CORIOLIS FORCE AND A SATELLITE

Consider a geostationary satellite which revolves around Earth over the equator. The Geosat-Earth
system lies in the same UCM plane as the Moon-Earth system, the geosat also revolves around Earth
in the same direction, therefore the geosat is affected by Coriolis force in the same way as Moon is.
However, in comparison with Moon, the geosat has a more sloped orbit, so the “horizontal”
component which is subjected to Coriolis force (red line in Fig 17) will be smaller. Anyway, due to that
tiny interference from Coriolis force, the orbit of the geosat will also precess “like a hubcap spinning
on the ground”. After a while, without additional corrective measures, the geosat will lag behind Earth
and not be geostationary any more.

Figure 17

Generally speaking, Coriolis force affects the orbit of all satellites revolving around Earth. How much a
satellite is so affected depends on:



9

·  the slope of its orbit with reference to the plane of ecliptic,

·  the direction it revolves around Earth, and

·  its orbital speed.

DOES THE SOLAR SYSTEM REVOLVE AROUND SOMETHING?

The question should be, does the Solar System lie in a plane which is in uniform curvilinear motion?
The hint to an acceptable answer is Coriolis force. If the Solar System were in UCM, Coriolis force
would arise and affect all objects moving inside the system.

Since the orbit of Earth shifts forward (a phenomenon known as “advance of the perihelion”), the
presence of Coriolis force may be assumed and, logically speaking, the Solar System must be in
UCM (Fig 18).

Figure 18

Then, such a Coriolis force would curve the straight path of any other object moving in URM into an
inertial circle. Take Pioneer 10 and 11 for example. Those spacecrafts should have moved in circular
paths. Nevertheless, they did not. They did not seem to be affected by any force at all. So the
hypothesis about Coriolis force in the Solar System does not hold water, and we may conclude: the
system is not in UCM .

Actually, the Solar System lies in a URM plane where another spatiomotive force arises and makes
the orbit of Earth shift forward (1).

DISCUSSION

The writer does not claim for a “re-discovery” of Coriolis force, but he would like to emphasize these
points:

·  Coriolis force is an absolutistic effect observable only from the official observer’s viewpoint,

·  the universal acknowledgement of Coriolis force indicates that “seeing things from the official
observer’s viewpoint” is a right concept,

·  the other spatiomotive force which arises in a URM plane is essentially the same thing as Coriolis
force, and should also be acknowledged.
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