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Abstract: This study considers variants of a pendulum system that continues to rotate for an extended period and presents a method 

for using centrifugal force to increase power output. This study explores theoretical model of the potential of generating electricity by 

leveraging the gravitational centrifugal force through a novel pendulum system design. By analyzing various configurations and 

employing centrifugal force to enhance power output, we present calculations demonstrating the feasibility of weight transformation for 

gravitational force into significant electrical energy. Our findings suggest a promising avenue for renewable energy generation, 

offering a sustainable solution to meet the increasing global demand for electricity.  
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1. Introduction 
 

Our project explores the transformation of gravitational 

energy into mechanical energy, explicitly stating that it does 

not pursue the concept of a perpetual motion machine. It 

acknowledges the utilization of an external gravitational 

force, thereby aligning with the first law of thermodynamics. 

Additionally, it accounts for the effects of heating and 

friction within the system, ensuring compliance with the 

second law of thermodynamics.  

 

Within our analysis, we address three main perspectives. The 

first critique [1] misunderstands the relationship between 

energy and force, suggesting a confusion exists between the 

two. We counter this by demonstrating how forces can 

indeed facilitate the accumulation of energy, using the 

example of a pendulum. When displaced and released, the 

pendulum's motion from one point to another - - - ignoring 

friction - - - illustrates the conversion of force into potential 

energy.  

 

The second perspective [2] investigates a mechanism where 

a motor - driven shaft with attached weights spins until the 

motor is deactivated, at which point the shaft continues to 

rotate, powering a generator temporarily before the cycle 

restarts. Our goal diverges from this intermittent operation,  

 

seeking instead a method for the shaft to rotate continuously 

without re - engagement of the motor.  

 

The third analysis [3] proposes a model for perpetual shaft 

rotation, driven by a shifting center of mass and employing a 

pendulum system. However, this model is critiqued for its 

low output, attributed to its sole reliance on the product of 

mass and distance from the rotation center.  

 

To address these considerations, we propose leveraging 

gravitational centrifugal force as a means to generate 

electricity, aiming for a more efficient and continuous 

energy conversion process.  

 

2. Theoretical Research Model 
 

Our system is a device with a pendulum arrangement, where 

six pendulums are evenly distributed at 60 - degree intervals 

around a central drive shaft, with the ability to move through 

the center of the shaft. The system of 3 pendulums is located 

at some distance along the central shaft from one another, so 

as not to interfere with the movement of pendulums through 

the center of the shaft. Figure 1 illustrates this setup, 

showing six weights, each denoted by P, positioned 60 

degrees apart. These weights extend diametrically across the 

central shaft, which has a radius r. We explore three 

scenarios regarding the weights' positions: their original 

arrangement, a 30 - degree rotation, and a 60 - degree 

rotation from the original. Our analysis focuses on 

comparing the forces generated on either side of the circle by 

evaluating the product of each weight's mass and its distance 

from the rotation center. We define "b" as the distance from 

the central shaft to the shorter arm, "a" as the distance to the 

longer arm, and "a - b" as the difference between these 

distances.  
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Figure 1: Initial setup of pendulum mechanism with six 

weights positioned at 60 - degree intervals. 

 

2.1 Starting position (Figure 1)  

 

For the left side of the circle, the centrifugal force's 

projection on the Y - axis for the two imbalances is 

calculated as:  

 

 Fleft=2⋅P⋅ (b+r) ⋅sin (30°)                 (1)  

 

For the right side of the circle, the projection is:  

 

Fright=2⋅P⋅ (a+r) ⋅sin (30°)               (2)  

 

where:  

 

Fleft [N]: The projection of the centrifugal forces acting on 

the imbalances on the left side of the circle on the Y axis.  

Fright [N]: The projection of the centrifugal forces acting on 

the imbalances on the right side of the circle on the Y axis.  

P [kg]: Mass of the imbalance.  

r [m]: Radius of the central shaft.  

b [m]: Distance from the central shaft to the shorter arm.  

a [m]: Distance from the central shaft to the longer arm.  

 

By comparing the forces on the left and right sides of the 

circle, we find that the force exerted by the mass P at a 

distance (a + r) is greater than that at (b + r), indicating that 

“a” is greater than “b”. This comparison reveals the 

asymmetry in force distribution due to the different lever 

arms on each side of the circle.  

 

2.2 Rotated 30 degrees from the original position (Figure 

2)  

 

Given the rotation of 30 degrees from the original position, 

the forces on the left and right sides of the circle are 

calculated as follows:  

 

 Fleft=2⋅P⋅ (b+r) ⋅sin (60°) +P⋅ (b+r) (3)  

 Fright=P⋅ (a+r) ⋅sin (60°) + 

P⋅ (a−Δl+r) ⋅sin (30°) +P⋅ (a+r) (4)  

 

where:  

 

P [kg]: Mass of the imbalance.  

r [m]: Radius of the central shaft.  

b [m]: Distance from the central shaft to the shorter arm.  

a [m]: Distance from the central shaft to the longer arm.  

Δl [m]: Change in length of the pendulum tube due to lifting.  

sin (60°) and sin (30°) are the sine of the angles, indicating 

the direction of the force components.  

 
Figure 2: Adjusted pendulum positions 30 degrees from 

initial setup illustrated in Figure 1. 

 

Assuming a = 0.3m, b = 0.08m, r = 0.04m, and Δl = 0.2m, 

we substitute these values into the equations for the left and 

right sides of the circle, obtaining:  

 

Fleft, subst=2⋅P⋅0.122⋅sin (60°) +P⋅0.12=0.324⋅P        (5) 

 

Fright, subst=P⋅0.34⋅sin (60°) +P⋅0.14⋅sin (30°) + 

P⋅0.34=0.58⋅P                          (6) 

 

 ΔP= (0.58−0.324) ⋅P=0.256⋅P                    (7)  

 

This demonstrates that with a clockwise rotation to the right, 

there's an asymmetrical distribution of forces, leading to a 

net force that could potentially cause rotation due to the shift 

in the center of mass relative to the center of rotation.  

 

2.3 Power Output from Extended Pendulum Mechanism 

 

Based on the performed calculations, the power output 

obtainable from extending the pendulum to 0.3m while 

stabilizing the shaft rotation speed at 450 rpm through 

regenerative braking is detailed as follows:  

• For a mass of 1 kg: approximately 327.45 W.  

• For a mass of 3 kg: approximately 982.35 W.  

• For a mass of 5 kg: approximately 1637.25 W.  

 

These figures are predicated on the ideal scenario where all 

rotational kinetic energy is efficiently transmuted into 
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electrical energy. However, actual power outputs may be 

lower due to inherent system losses, including mechanical 

and generator efficiency losses. Augmenting the number of 

pendulum devices could enhance this power by increasing 

the torque. Yet, leveraging centrifugal force generated by an 

elongated pendulum tube, coupled with a horizontal 

movement mechanism from the centrifugal force and the 

overrunning clutch, is recommended. The overrunning 

clutch contributes additional shaft torque as angular speed 

increases.  

 

2.4 Pendulum Mechanism 

 

Figure 3 presents a schematic of a pendulum mechanism 

enhanced with paired pipes and pendulums that are 

strategically shifted along the drive shaft's line. This design 

facilitates interaction between the paired pendulums and the 

sliders (6), which move along a supporting surface. These 

sliders are linked to the lever of an overrunning clutch (1), 

whose movement incrementally rotates the drive shaft, thus 

amplifying the torque.  

 

 
Figure 3: Enhanced pendulum mechanism with paired pipes 

and shifted pendulums, showcasing the integration with 

sliders and overrunning clutch for torque amplification. 

 

2.4 Power Calculations 

 

The device's power output, based on three paired pendulums 

operating at 450 rpm with a mass of 0.25 kg and an extended 

pendulum length of 0.3 m, is determined by the following 

formula:  

F=m⋅ω2⋅L⋅2                              (8)  

 

where:  

F [N]: centrifugal force generated;  

m [kg]: mass of the pendulum weight;  

ω [s - 1]: angular velocity of the shaft;  

L [m]: lever reach with attached weight;  

L1 [m]: distance from the overrunning clutch lever to the 

rotation center;  

 

2: factor accounting for two shafts in the system.  

 

Applying the given values:  

F=0.25⋅452⋅0.3⋅2=304.8N                       (9)  

 

With a 1: 2 transmission ratio, the force directed to the 

generator's shaft is halved to 152.2 N at 900 rpm. The 

resulting torque on the engine shaft is:  

 

 M=F⋅ L1=15.2 Newton – meters                 (10)  

Thus, the power transmitted to the generator is:  

P=M ⋅ω=15.2 ⋅90=1368 W                      (11)  

 

for a single pendulum section across two shafts. For three 

such sections, the total power output is:  

P total=1368⋅3=4104 W                       (12)  

 

2.5 Scaling the Power Output 

 

The device's power output scales with the mass of the 

pendulums:  

• For a mass of 1 kg: approximately 16416 W.  

• For a mass of 3 kg: approximately 52848 W.  

• For a mass of 5 kg: approximately 88080 W.  

 

This scaling emphasizes the potential for significant power 

generation increases by adding more pendulum units or 

optimizing the mass of each pendulum. Additionally, the 

design incorporates a mechanism to mitigate device 

vibration during pendulum extension, ensuring stable 

operation.  

  

3. Discussion 
 

In this study, we delve into the potential of a free energy 

generator, examining the interplay between force and energy 

across different operational models - - - one featuring 

periodic activation of the shaft rotation motor and another 

functioning without such periodic activation.  

 

Through our research, we have identified key insights:  

1) The optimal method for ensuring prolonged rotation in a 

pendulum system.  

2) The system's capability to incrementally increase shaft 

rotation speed.  

3) Its potential to leverage centrifugal forces from rotating 

masses to generate electricity on a global scale, 

providing a viable energy and motion source for 

vehicles on both land and water.  

4) The feasibility of utilizing our project to supply 

renewable energy for residential heating needs, with the 

added benefit of monetizing excess electricity by 

distributing it back to the power grid.  

 

These findings underscore the viability of our renewable 

energy method as a significant contributor to sustainable 

power generation, highlighting its potential applications in 

both domestic and industrial settings.  

 

4. Conclusion 
 

Our investigation into the use of gravitational centrifugal 

force for electricity generation reveals a promising avenue 

for renewable energy. Through detailed analysis and 

prototype evaluation, we demonstrate the potential for 

significant power output, highlighting the importance of 

further research and development in this area. Future work 

should focus on optimizing the system design and exploring 

scalability for practical applications.  
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