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Abstract--- Whenever a rotating body experiences a force on its axis of rotation, a couple is formed on the 

rotating body. This couple is known as gyroscopic couple and it nullify the force to a certain extent which is 

proportional to the mass, speed of rotation and radius of gyration. When the applied force exceeds the moment of 

inertia of the gyroscope then the disc exhibits precession in a plane perpendicular to the plane of force and plane of 

rotation. In other words, gyroscopic effect arises whenever the axis of rotating body is caused to change direction  

In this project our objective is to utilize this gyroscopic effect caused by the change in axis of rotation to balance an 

apparatus in the basic form of a bicycle or bike. This is done by using weighted disc(s) controlled by gyroscopic 

sensor by changing its axis of rotation and speed of rotation. 
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I. INTRODUCTION 

 

Fig. 1: Law Of Gyroscopic 

A gyroscope is a device for measuring or maintaining orientation, based on the principles of angular 

momentum. Mechanically, a gyroscope is a spinning wheel or disc in which the axle is free to assume any 

orientation. Although this orientation does not remain fixed, it changes in response to an external torque much less 
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and in a different direction than it would with the large angular momentum associated with the disc's high rate 

offspin and moment of inertia. The device's orientation remains nearly fixed, regardless of the mounting platform's 

motion, because mounting the device in a gimbal minimizes external torque. 

Gyroscopes based on other operating principles also exist, such as the electronic, microchip-packaged MEMS 

gyroscope devices found in consumer electronic devices, solid-state ring lasers, fibre optic gyroscopes, and the 

extremely sensitive quantum gyroscope. 

Applications of gyroscopes include inertial navigation systems where magnetic compasses would not work (as in 

the Hubble telescope) or would not be precise enough (as in ICBMs), or for the stabilization of flying vehicles like 

radio-controlled helicopters or unmanned aerial vehicles. Due to their precision, gyroscopes are also used 

in gyrotheodolites to maintain direction in tunnel mining. 

The above shown figure illustrates the gyroscopic balancing system setup showing flow of information or data.  

The objective of our project is to use the gyroscopic effect produced by a classic spinning gyroscope to balance 

the prototype bike frame using the gyroscopic couple to stabilize and gyroscopic moment caused in a gimbal to 

recover the balance. 

II. DESIGN OF GYROSCOPE 

 

Fig. 2: Design of Gyroscopic 

 

Fig. 3: Disc In Gyroscopic 
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III. TURNING AND FACING 

Turning is a machining process in which a cutting tool, typically a non-rotary tool bit, describes 

a helical toolpath by moving more or less linearly while the workpiece rotates. The tool's axes of movement may be 

literally a straight line, or they may be along some set of curves or angles, but they are essentially linear (in the 

nonmathematical sense). Usually the term "turning" is reserved for the generation of external surfaces by this cutting 

action, whereas this same essential cutting action when applied to internal surfaces (that is, holes, of one kind or 

another) is called "boring". Thus the phrase "turning and boring" categorizes the larger family of (essentially 

similar) processes. The cutting of faces on the workpiece (that is, surfaces perpendicular to its rotating axis), 

whether with a turning or boring tool, is called "facing", and may be lumped into either category as a subset. 

 

Fig. 4: Fabrication 

Turning can be done manually, in a traditional form of lathe, which frequently requires continuous supervision 

by the operator, or by using an automated lathe which does not. Today the most common type of such automation 

is computer numerical control, better known as CNC. (CNC is also commonly used with many other types of 

machining besides turning.) When turning, a piece of relatively rigid material (such as wood, metal, plastic, or 

stone) is rotated and a cutting tool is traversed along 1, 2, or 3 axes of motion to produce precise diameters and 

depths. Turning can be either on the outside of the cylinder or on the inside (also known as boring) to produce 

tubular components to various geometries. Although now quite rare, early lathes could even be used to produce 

complex geometric figures, even theplatonic solids; although since the advent of CNC it has become unusual to use 

non-computerized toolpath control for this purpose. 

The turning processes are typically carried out on a lathe, considered to be the oldest machine tools, and can be 

of four different types such as straight turning, taper turning, profiling or external grooving. Those types of turning 

processes can produce various shapes of materials such as straight, conical,curved, or grooved workpiece. In 

general, turning uses simple single-point cutting tools. Each group of workpiece materials has an optimum set of 

tools angles which have been developed through the years. 

The bits of waste metal from turning operations are known as chips (North America), or swarf (Britain). In some 

areas they may be known as turnings 
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IV. DRILLING 

Drilling is a cutting process that uses a drill bit to cut or enlarge a hole of circular cross-section in solid 

materials. The drill bit is a rotary cutting tool, often multipoint. The bit is pressed against the workpiece and rotated 

at rates from hundreds to thousands of revolutions per minute. This forces the cutting edge against the workpiece, 

cutting off chips (swarf) from the hole as it is drilled. 

 

Fig. 5: Drilling 

 

Fig 6: Fabrication Of Parts 

This is important because in manual welding, it can be difficult to hold the electrode perfectly steady, and as a 

result, the arc length and thus voltage tend to fluctuate. Constant voltage power supplies hold the voltage constant 

and vary the current, and as a result, are most often used for automated welding processes such as gas metal arc 

welding, flux cored arc welding, and submerged arc welding. In these processes, arc length is kept constant, since 

any fluctuation in the distance between the wire and the base material is quickly rectified by a large change in 

current. For example, if the wire and the base material get too close, the current will rapidly increase, which in turn 

causes the heat to increase and the tip of the wire to melt, returning it to its original separation distance. 

The direction of current used in arc welding also plays an important role in welding. Consumable electrode 

processes such as shielded metal arc welding and gas metal arc welding generally use direct current, but the 

electrode can be charged either positively or negatively. In welding, the positively charged anode will have a greater 

heat concentration and, as a result, changing the polarity of the electrode has an impact on weld properties. If the 

electrode is positively charged, it will melt more quickly, increasing weld penetration and welding speed. 
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Alternatively, a negatively charged electrode results in more shallow welds.[2] Non-consumable electrode processes, 

such as gas tungsten arc welding, can use either type of direct current (DC), as well as alternating current (AC). 

With direct current however, because the electrode only creates the arc and does not provide filler material, a 

positively charged electrode causes shallow welds, while a negatively charged electrode makes deeper 

welds.Alternating current rapidly moves between these two, resulting in medium-penetration welds. One 

disadvantage of AC, the fact that the arc must be re-ignited after every zero crossing, has been addressed with the 

invention of special power units that produce a square wave pattern instead of the normal sine wave, eliminating 

low-voltage time after the zero crossings and minimizing the effects of the problem. 

Duty cycle is a welding equipment specification which defines the number of minutes, within a 10 minute 

period, during which a given arc welder can safely be used. For example, an 80 A welder with a 60% duty cycle 

must be "rested" for at least 4 minutes after 6 minutes of continuous welding. Failure to observe duty ecycle 

limitations could damage the welder. Commercial- or professional-grade welders typically have a 100% duty cycle. 

 

Fig 7: Painted Part 

     

Fig 8: Finished Model 
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V. CONCLUSION 

 Thus the balancing of self-balancing gyroscopic couple was achieved 

 As the frame weight increases the balancing of gyroscopic setup needed more moment for stabilization 

 As the centre of gravity of the gyroscopic disc mounted on pivot lowers, the speed of precision along with 

the moment lowers. 

 When the gyroscope is placed anywhere other than the centre of gravity of the frame, then the net moment 

generated by the apparatus decreases gradually. Hence resulting in unbalancing of the bike frame. 

 When the length of the bike frame increases, the total twisting moment of the frame is to be considered as a 

retardation factor in the gyroscopic moment. Thus obstructing the stabilization of apparatus. 
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