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Centrifugal, Centripetal, and Gravitational Force and Motion

The use of accelerometers to measure the motion produced by inertial force, centrifugal 
force, centripetal force, and gravitational force is at the basic foundation of all experi-
ment physics. The paradox is that these simple measurements are more or less complete-
ly misunderstood by both scientists and laypersons alike. It seems that almost no one is 
capable of fully understanding what these forces really are or the important role they 
play in our everyday realities. Everyone seems to get it all backwards.

The Mathematical Dimensions of the Foundation of Reality

Space is the Non-Dimensional Negative Reality
Momentum is the One-Dimensional Reality 

Angular Momentum is the Two-Dimensional Reality
Energy is the Three-Dimensional Reality 

Gravitational Force and Motion is the Four-Dimensional Reality
Gravitational Time is the n-Dimensional Positive Reality

One-dimensional Forces and Motions can be on any Vector
Two-dimensional Centripetal Forces are on a Circular Plane

Three-dimensional Forces of Gravity are measured on a Spherical Plane

Mass Exists in Space = ms
Momentum Moves Mass through Space = ms/t

Space Exists as a Negative Reality and Does Note Change s = t/m
Time Quantifies the Motion of Mass t = ms

Angular Momentum Spins Mass in Space = mrs/t
Force Measures Momentum Through Time = ms/t2

Centripetal Force Measures Angular Momentum in Time = mrs/t2  
Energy Divides Force with Velocity = ms/t2/2

Photon Momentum Moves Photon Mass = mc
Photon Angular Momentum Spins Mass = mlC/2π = constant 10-34 kg m

Photon Kinetic Energy Moves Mass Through Space = mc2/2 
Photon Spin Energy Moves Mass in Space = mC2/2 

Gravitational Momentum Creates Orbital Motion  = mrs/t
Gravitational Force Pushes Us All Up = mrs/t2  

Gravity Forces Mass Through Time      Gravity = Inertia
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Accelerometer Measurements of Centrifugal Force and Motion  
 There are 3 basic quantities in the Newtonian experimental measurement process: 
Mass, Space, and Time. All conceivable experimental measurements are made with New-
tonian accelerometers to quantify individual values for Mass, Space, Time, and Gravity. 
These values are combined together in the calculations of momentum, angular momen-
tum, force, energy and gravity. Energy is the idea used to divide a single force into  multi-
ple values. Gravity is a measure of both force and radial momentum. Whereas momentum 
and force exist on individual one dimensional vectors, the force and momentum of gravity 
are measured and calculated at the surface of a three-dimensional sphere.
 Momentum and angular momentum are the fundamental measurable parameters of 
our physical reality. Linear energy is a calculation to give a relative quantity to momen-
tum and rotational energy is a calculation to give an absolute quantity to angular momen-
tum. Momentum defines absolute motion, and energy is a measure of absolute change in 
momentum. Momentum is a principle of measurement and energy is an assumption used 
to quantify both relative linear momentum and absolute angular momentum.

Gravity Forces Mass 
Through Time

The Earth Falls Up

Accelerometers that measure 
force to calculate momen-
tum, energy and velocity are 
the only instruments avail-
able to modern experimental 
physicists. All measured values 
eventually break down into 
individual changes in momen-
tum. When we watch TV our 
eyes measure the individual 
variations in momentum of the 
photons emitted by the screen. 
When we measure gravity with 
accelerometers and clocks, we 
can only conclude that it is 
a three-dimensional upward 
pushing force that produces 
three-dimensional upward mo-
tion. There are no accelerom-
eter measurements that show 
gravity to be a two-dimension-
al downward pulling force.

15
10
5
0
5
10
15

m
s2

15
10
5
0
5
10
15

m
s2

The Upward Force of Gravity 
Produces Inertial Motion
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Mass, Space, Time, and Gravity
 Mass, existing in Space and moving in Time is the fundamental metaphysical as-
sumption of all physical measurements. The assumption is that Mass is eternal and when 
located at a position of Zero Momentum Rest, it has an absolute quantity of one and a 
momentum of p = 0. At this position, Mass = 1, Space = 1, Time = 1 and Gravity = 12. 
On any momentum vectors relative to rest, mass increases to M = 1+ and time intervals 
increase to T = 1+ proportionally to increases in momentum. Deceleration on a momen-
tum vector decreases mass and shortens time intervals. The linear dimensions of inertial 
Space have a negative reality and are always calculated as remain constant. The radial 
dimensions of gravitational space have a positive reality are calculated to expand with 
gravitational force and motion.
 Because they are metaphysical assumptions, mass, space, and time cannot be mea-
sured independently. The only two physical measurements that can be made of the 
physical interactions of mass, space, and time are relative changes in momentum and 
absolute changes in angular momentum. Every moving body has an unknown absolute 
momentum vector that is a combined unit of mass, space, and time. When we change 
and measure a body’s momentum, it is done with a force that changes its absolute mo-
mentum to a new unknown vector and value. This new measured momentum vector 
is produced by an unknown combination of acceleration and deceleration. When we 
change and measure a body’s angular momentum, it is done with a centrifugal force that 
either produces acceleration or deceleration. Changes in momentum, are measured with 
accelerometers on a single vector as Force F = mad?. Force equals mass times unknown 
quantities of acceleration and deceleration.

E = MC2 is Wrong and E/M = cC is Right
 Energy and mass are two sides of the same coin and are always equal and cannot be 
physically separated in any conceptual way. A body’s value for energy/mass e/m = v2 
can be either increased of decreased with a force. Energy e = mv2/2 produced by a force 
is measured with a single accelerometer. Kinetic energy is quantified by dividing e/m = 
v2 into two or more parts. The total energy of a force is measured with two accelerom-
eters that divide the force into two parts F = mv2  = mv2/2 + mv2/2.  
 Energy/mass, is a conserved eternal quantity. The quantity of mass in the universe 
is always equal to its total energy e/m = c2 and neither quantity ever changes. This is 
because they are two parts of a whole and cannot be separated from one another in any 
meaningful way. When a body is accelerated to increase its energy, its mass is also in-
creased by an equal amount. Mass is energy and energy has mass.
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 All photons have a momentum of p = mc and an angular momentum of h/2π  = 
mlc/2π = mcr. A photon is a matter/antimatter duality composed of a length positive 
magnetic cosmic string from a proton combined in a wavelike motion with an equal 
length of negative electric cosmic string from an electron. The angular momentum of a 
photon’s back and forth wave motion is a universal constant of nature. The two pieces  
of cosmic string are also spinning at C in opposite directions, with equal quantities of 
angular momentum h/2π = mCr. When these two opposite spins are added together, 
the total  angular momentum from spinning strings is zero. However, total energy of a 
photon’s spinning strings e = mC2/2 can be measured and combined with the energy of 
its linear motion e = mc2/2 for a total photon energy of e = mC2/2 + mc2/2 = mcC. The 
photon’s momentum p = mc provides 1/2 of its measured energy and the angular mo-
mentum of its rotating mass provides the other half e = Iw2/2. The energy of its momen-
tum is relative to an observer’s motion and the energy of its angular momentum remains 
constant for all observers.
 Momentum produced by a force can only be measured relative to the rest frame of 
an accelerometer and total energy produced by a force can only be measured relative to 
the rest frames of two accelerometers. The energy inherent in angular momentum e = 
mwr2/2 is an absolute and constant quantity that is measured to have the same value in 
the moving positions of any observers. When the values of mass, rotational velocity, and 
radius are changed to maintain constant angular momentum, the rotational energy is also 
changed. As with momentum, angular momentum contains a body’s kinetic energy but 
it is not a measure of it. Different spinning bodies can have the same values of angular 
momentum but greatly different rotational energies.
 
The Absolute Accelerometer Measurements
 Accelerometers measure the force producing the acceleration or deceleration of 
mass. They are the only possible measuring devices for quantifying changes in a body’s 
momentum or angular momentum. Modern experimental physicists have thousands of 
different measuring devices for determining all of the many different quantities in phys-
ics. However, at their most fundamental level, each of these instruments measures and 
calculates changes in momentum and angular momentum through the measurement of 
accelerations and decelerations produced by force. As an example, consider the radar 
gun used by police to measure the speed of cars. This device determines traffic speeds 
by measuring changes in the momentum of photons reflected from moving vehicles. The 
Hubble red shifts are measured as changes in the momentum of spectral photons. All of 
an experimental physicist’s many measured and calculated values are based on acceler-
ometer readings of either a linear force or centrifugal force that changes momentum.
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The Momentum, Force and Energy of the Cannon versus a Cannonball 
 In the following thought experiment with a cannon and golden cannon ball, their  
individual momentum is easy to calculate because they are always equal. However, the 
recoil energy from the force of the gunpowder is much greater for the ball than the can-
non. Momentum is measured from the acceleration produced by of a single quantity of 
force and energy is calculated from the opposite accelerations produced by force. In this 
sense, momentum is absolute and energy is relative even though they are both always 
equal. Momentum is measured as motion in a single absolute frame and energy divides 
the motion between two relative frames. 
 Since we are unable to measure the cannonball’s momentum without changing it, 
we can calculate its exact velocity and energy by measuring the cannon’s equal momen-
tum. If the cannon is rifled, and causes the cannonball to spin, then calculating the total 
energy of the ball, when it hits the target, becomes more complicated. The cannonball’s 
linear energy e = mv2/2 is strictly relative to its motion with the target. However, its 
rotational energy e = mwr2/2 is absolute and has the same value at all moving targets. 

m = 100 kg
v = p/m = 1 m/s
p = mv 100
energy = mv2/2 = 50 J

m = 1 kg
v = p/m = 100 m/s
p = mv = 100
energy = mv2/2 = 5,000 J

Cannon ball has the same
momentum as the cannon

but has 100 times more
 kinetic energy.

Cannon Ball vs Cannon Momentum and Energy
Force = mass x acceleration ma = Momentum = mv

A Force always produces two
equal momenta but it almost

never produces two equal
 quantities of kinetic energy.

p=100 Momentum p = 100
Force

Energy
= mv2 =mv2/2 mv2/2

p = mv  =  p = mv
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The Measuring of Positive and Negative Centrifugal Forces

Centrifugal Forces are Momentary One-Dimensional Transverse Pushes.
Centrifugal forces are measured as momentary transverse accelerations or decelera-
tions. Whereas a linear force that changes momentum, is on a vector relative to the 
accelerometer’s position of rest, centrifugal and centripetal forces that change angular 
momentum are perpendicular measurements relative to the center of a two-dimensional 
plane.

Centripetal Force is a Constant Two-Dimensional Radial Pull.
Centripetal force is a constant and equal balance of radial acceleration and decelera-
tion. Centripetal force can be measured at anyplace on the table with two accelerom-
eters set at 90˚ apart and aligned with the center. One measures a constant one-half 
transverse acceleration and the other measures the equal one-half of a transverse de-
celeration.
 Both centrifugal force and centripetal force are measured with accelerometers at-
tached to a rotating body. Centripetal force is a measure of the total positive centrifugal 
forces that have created the rotation. A free-wheeling rotating turntable produces a con-
stant centripetal force at any location on the table. Transverse centrifugal forces produce 
either positive or negative changes in the turntable’s angular momentum and rotational 
energy. Momentary centrifugal forces are equally added to or subtracted from the table’s 
constant centripetal force.
 The turntable measurements of force and momentum are done with two accelerom-
eters. Centrifugal force accelerometers are aligned at 180˚ and centripetal force accel-
erometers are aligned at 90˚. Centrifugal forces are measured as positive and negative 
one-dimensional pushes that are equal and opposite to the two-dimensional centripetal 
pulling force. These two forces are really just the same force aligned at 90˚ from one 
another. The momentum and linear energy produced by centrifugal force are stored in 
the angular momentum and rotational energy of centripetal force.
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Force Produces the Momentum that is a Measure of Energy  
 It is a common misconception of both scientists and laymen alike when they say, “To 
increase the rotation of the turntable we must add energy to it.” This statement is true only 
in a relative sense. When we measure and change the rate of the turntable’s rotation it is 
done by adding equal, consecutive units of centrifugal force. Each unit of force increases 
the table’s centripetal force, angular momentum, and rotational energy. However, while 
each unit of centrifugal force does equally increase the table’s angular momentum and 
centripetal force, equal units of force do not impart the same quantities of energy to it. The 
amount of energy transferred to the table by a given unit of centrifugal force is dependent 
on the accelerometer’s location on its radius. A centrifugal force pushing at the table’s 
outside edge increases energy far more than the same unit of force pushing near its center. 
Force is the cause of momentum change and energy is its result. It should be clear from this, 
that when we accelerate the table by using centrifugal force to equally increase its angular 
momentum and centripetal force, we are producing kinetic energy in the table that is not in 
proportion to force. Momentum can always be measured as energy but energy can never 
be measured as momentum. Momentum creates relative energy but energy cannot create 
absolute force.
 This rotating turntable experiment begins at Position 1 with the balls locked to the 
table. Ball #1 is just leaving the table at v = 4 and the table is spinning at v = 4. The total 
angular momentum and energy of the table and the balls is Iw = 1.The table’s centripetal 
force is F = 1 and its centrifugal force is F = 0. 
 When the balls are all released from centripetal pulling force, centrifugal pushing forc-
es becomes active and they begin pushing the balls down the groove. As the balls move out 
toward the edge of the table, their velocity and energy are increased by the centrifugal push 
from the back edge of the groove. Accelerometers on the balls measure a positive centrifu-
gal pushing force from the turntable and accelerometers mounted to the table measure an 
equal and opposite negative centrifugal pushing force that decreases its rotational velocity 
and energy.  
 As the balls roll out to Position #2, angular momentum is being transferred between the 
accelerating balls and the decelerating table. As the balls’ velocity speeds up, their energy 
increases, and as the turntable’s velocity slows its energy decreases by an equal amount. 
Total combined angular momentum and energy of the table and the balls remain constant.
 In this experiment, accelerometers are used to measure the positive and negative cen-
trifugal forces that change the angular momentum and energy of both the table and the 
balls. The is  a passive measurement that involves no change in total angular momentum or 
kinetic energy. What is measured are the forces required to transfer angular momentum and 
energy from the table to the balls. 
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 This experiment consists of measurements at eight positions on a single rotation of 
the table and balls. Four positions measure the table’s decreasing centripetal force as the 
balls move along the grooves and the other four positions measure proportional decreases 
in positive and negative centrifugal forces. The arrows represent accelerometer readings 
with their length indicating their equal force and their size indicating the amount of accel-
eration or deceleration produced. Red arrows represent accelerations and black arrows are 
decelerations. All arrows are measurements of the forces that change the balance of angular 
momentum between the table and the balls. As the Balls leave their grooves, their angular 
momentum is converted into linear momentum and kinetic energy. However, even after the 
balls leave the groove in the table and are far away, the total angular momentum and energy 
of the balls and table remains constant.
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