
International Journal of Advanced Scientific and Technical Research       Issue 6 volume 5, September-October 2016 

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

©2016 RS Publication, rspublicationhouse@gmail.com Page 35 
 

A REVIEW ON STUDY AND ANALYSIS OF GENEVA 

MECHANISM DESIGN 

S.R.DURAI RAJU
#1

, ARUN KUMAR.C
#2

, KARAN KUMAR.R
#3 

, THIYAGARAJAN.A
#4

. 

#1 Sri Ramakrishna Engineering College, Assistant Professor, Mechanical engineering,               

Coimbatore, Tamilnadu, India– 641 022 

#2 Sri Ramakrishna Engineering College, Mechanical Engineering, Coimbatore, Tamilnadu, 

India-641022 

#3 Sri Ramakrishna Engineering College, Mechanical Engineering, Coimbatore, Tamilnadu, 

India-641022 

#4 Sri Ramakrishna Engineering College, Mechanical Engineering, Coimbatore, Tamilnadu, 

India-641022 

 

 

 

ABSTRACT 

The aim of this concept is to reduce the human fatigue and time savings in industries by 

converting the manual work into automation using latest technologies. Here we have analysed 

to move conveyor using Geneva Mechanism. This is the mechanism used for material 

transporting on the conveyor with some intermittent stops. This mechanism consists of the 

following parts like Geneva wheel, rotating disc, bearing, frame and DC motor. This review 

paper deals with Analysis and modeling of Geneva mechanism by Geogata Haraga,Elena 

Ionita; Design of Geneva Mechanisms with curved slots by Jung-Fa Hsieh and Design and 

Analysis of paper cutting machine by Vijay kumar U, Ghanshyam Kumar, Dharesh Bansod, 

Deepak Sahu, Rishabh Bendre, Aakanksha Suryawanshi.It is also a simple and efficient 

method to move conveyor with intermittent stops. 
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INTRODUCTION:                                                                                                                                                                 

Geneva mechanism is used as a mechanism for transforming rotary motion into intermittent 

motion running with acceleration jumps at the beginning and the end of the active phases. The 
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rotating drive wheel has the pin that reaches into a slot of the driven wheel advancing into it by 

one step. The drive wheel also has a raised circular blocking disc that locks the driven wheel in 

position between steps. 

      The name derives from the device's earliest application in mechanical watches; Geneva in 

Switzerland being an important center of watch making. The Geneva drive is also commonly 

called a Maltese cross mechanism due to the visual resemblance when the driven wheel has four 

spokes. Since they can be made small and are able to with stand substantial mechanical stress, 

these mechanisms are frequently used in watches. In the most common arrangement, the driven 

wheel has four slots and thus advances by one step of 90 degrees for each rotation of the drive 

wheel. If the driven wheel has n slots, it advances by 360˚/n per full wheel rotation of the drive 

wheel. They are discussed below.  

GENEVA  MECHANISM 

 Geneva mechanism is a mechanism  that translates a continuous rotation into an 

intermittent rotary motion, using an intermittent gear where the drive wheel has a pin that 

reaches into a slot of the driven wheel and thereby advances it by one step, and having a raised 

circular blocking disc that locks the driven wheel in position between steps. The Geneva wheel, 

or Maltese cross, is a cam like mechanism that provides intermittent rotary motion & is widely 

used in both low and high-speed machinery. Although originally developed as a stop to prevent 

over winding of watches, it is now extensively used in automatic machinery. 

  

 

 .                                                    Fig 1: Geneva wheel 

 

 ANALYSIS OF GENEVA MECHANISM DESIGN 

OBSERVATION 

 

 The design and analysis of paper cutting machine based on Geneva wheel was analysed 

by Vijay Kumar U, Ghanshyam Kumar, Dharesh Bansod, Deepak Sahu, Rishabh Bendre, Aakanksha 

Suryawanshi. They Presented  a comparison of the position, velocity, acceleration, and jerk 

between the classical Geneva wheel mechanism and the proposed mechanism. This analysis 
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presents a kinematic study of a mechanism incorporating a Geneva wheel and a gear train to 

achieve intermittent motion and was declared as a designated analysis and succeeded largely due 

to its positive economic factors. The design and fabrication of paper cutting machine using 

Geneva mechanism is useful to cut papers in equal and accurate dimension. Geneva drive is an 

indexing Mechanism that converts continues motion to intermittent motion, Due to which paper 

is moved between the intervals of cutting period. Then the paper cutting is achieved by crank& 

lever mechanism. The cutter will be back to its original position by spring effect. [1] 

             The Bottle filling machine based on Geneva mechanism project was analysed by 

Thakare Tushar, Kudale Nikhil, Pangare Ankur, Kolpe Hrushikesh, Prof. D.U.Patil. It was 

discussed about the design and implementation of automated multiple water filling machine 

using Geneva mechanism. Generally, the function of the machine is to fill the water 

automatically into bottles through a moving bottle plate. This project is the combination of 

Geneva and electrical synchronous motor system. This project is divided into four sections, the 

loading section, the bottle plate section and filling section, where the whole sections is controlled 

by Geneva. The entire system is more flexible and time saving .[2]  
           The analysis and synthesis of Geneva mechanism with elliptical crank it has been studied 

by Han Jiguang Yu Kang. Here it has been analysed that for both internal and external Geneva 

mechanism, the kinematics coefficient of the Geneva mechanism is a constant if the groove 

number of the Geneva wheel is a constant. The elliptic crank using as the drive crank of the 

Geneva wheel is equal to the mechanism which has a variable length and a variable speed along 

the elliptical moving crank. Therefore the kinematics coefficient of the Geneva mechanism can 

be changed. In this paper the analysis method of the combined Geneva mechanism is presented. 

The synthesis method of the combined Geneva mechanism is put forward based upon the 

kinematics coefficients. The calculation method of the extreme kinematics coefficient is 

proposed. [3] 

 

 

 

 
                                                                          Figure 2 Geneva combined  mechanism 
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        In the Journal of Machine Design L. Baoli , G. Suhua  and G.Qian finds that the kinematic 

coefficient ratio of the Geneva kinematic time and the active part kinematic time in one circle is 

a constant, which limits its applications. In order to effectively improve the Geneva kinematic 

characteristics, combined mechanisms of the elliptic gear and the Geneva wheel were studied [4] 

 

            

 
                                         Figure 3 Extreme of the kinematic coefficient 

 

                      By analysis of Geneva with elliptical crank Han Jiguang Yu Kang  concluded that 

As the drive mechanism of the Geneva mechanism, the elliptic crank can replace the elliptic gear 

mechanism in some range. For the given groove number, different Geneva mechanisms with 

different kinematic coefficients can be combined. Of course, the kinematic coefficients τ must be 

less than τm for the outer Geneva mechanism and large than τm for the inner Geneva 

mechanism. [3] 

 

               In the design and fabrication of the material inspection conveyor  N.Sambath Kumar, D. 

Siva kumar, D. Ganesan, M.Krishna Kumar and H.Mohammed Ibrahim analysed that Normally 

the plug gauges are used to measure the components. Instead of using manual inspection, 

automatic system by means of pneumatic comparators is used. The manual inspection is not so 

efficient so some improvement is needed in this measuring device. In this device the dimensions 

are calculated by using the comparator setup. The components are moved from one place to 

another with the help of Geneva conveyor. It is necessary to minimize the workers involved in it. 

We have designed a conveyor with Geneva drive which is useful in industries. So, here a 

conveyor model which is used for material transformation from one place to another is 

implemented. The size of the specimen is determined by the dimensions.[5] 
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1. These automatic type Conveyor fabrication may useful in small scale industries and it 

doesn't need any skilled labour to operate. 

2. The present system will provides a great deal of applications in the field of automation, 

especially in mass production industries where there are large number of components to 

be processed and handled in a short period of time and there is need for increased 

production. 

3. Geneva wheels having the form of the driven wheel were also used in mechanical 

watches, but not in a drive, rather to limit the tension of the spring, such that it would 

operate only in the range where its elastic force is nearly linear.  
4. A Geneva drive was used to change filters in the Dawn mission framing camera used to 

image the asteroid in 2011. It was selected to ensure that should the mechanism fail at 

least one filter would be usable  

5. One application of the Geneva drive is in movie projectors here intermittent motion is 

achieved using a Geneva drive. Modern film projectors may also use an electronically 

controlled indexing mechanism or stepper motor, which allows for fast-forwarding the 

film. 

 

 

SUGGESTIONS TO DEFINE SOME PROBLEMS: 
          The strength of the conveyor deteriorates due to long term use. The solution for this is to 

replace the damaged or aging conveyor belt timely, observe the joint regularly and find problems 

in time. If the tensioning force of the conveyor belt is shortage, it causes the belt to slip. Readjust 

the tension and reduce the traffic to prevent the slipping of belt. The coefficient of friction 

between the roller and conveyor belt reduces because of watering. To eliminate watering use the 

drum with the pattern rubber surface.  
 

DIFFICULTIES IN PRODUCTION WITHOUT GENEVA MECHANISM: 

            With the use of stepper motor we can control the rotary motion into an intermittent 

motion but the cost estimation when comparing will Geneva will be higher.  

 

ANALYSIS OF GENEVA MECHANISM: 

           The analysis and modeling of Geneva mechanism was studied by Georgata Haraga, 

Elena Ionita, Ana-Maria. The paper presents some aspects theoretical and practical based on the 

finite element analysis and modeling of Geneva mechanism with four slots, using the CATIA 

graphic program. This type of mechanism is an example of intermittent gearing that translates a 

continuous rotation into an intermittent rotary motion. It consists of alternate periods of motion 

and rest without reversing direction. Also it gives some design parameters with specify a Geneva 

mechanism will be defined precisely such as number of driving cranks, number of slots, wheel 

diameter, pin diameter, etc. Finite element analysis (FEA) can be used for creating a finite 

element model (preprocessing). [6] 

http://en.wikipedia.org/wiki/Watch
http://en.wikipedia.org/wiki/Spring_%28device%29
http://en.wikipedia.org/wiki/Elastic_force
http://en.wikipedia.org/wiki/Dawn_%28spacecraft%29
http://en.wikipedia.org/wiki/Movie_projector
http://en.wikipedia.org/wiki/Stepper_motor
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Fig 5 Four slot Geneva wheel 

 

 

 

Fig 6: Analysis of Geneva with stand 
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SUGGESTION FROM ANALYSIS: 

             According to Georgata Haraga, Elena Ionita, Ana-Maria ,the paper focus on the 

modeling and finite element analysis of Geneva mechanism with four slots. This technique has 

the ability to chnage the shape of Geneva mechanism with changing any kinematic 

properties.There are numerous rules used to optimize the mesh for best results with an optimum 

computing time. A smaller element can lead to very precise and accurate results. In summary, the 

sag parameter value must be as small as possible to get better results. The modeling of this 

mechanism is simple, and has a good potential for different applications. 

 

ANALYSIS OF GENEVA WITH CURVED SLOTS: 

            

        In the Design of Geneva mechanism with curved slots, Jung-Fa hseish  proposed the design 

of a Geneva indexing mechanism with curved slots. In the proposed approach, conjugate surface 

theory is used to derive an analytical description of the profile of the curved slots with and 

without an offset feature. Analytical formulae are then presented for the pressure angle of the 

Geneva mechanism and the principal curvatures of the curved slots. Geneva mechanism is 

fabricated in order to demonstrate the feasibility of the proposed approach.[7] 

 

 

 
Fig 7 Geneva mechanism with curved slots 

 

 

FORCE ANALYSIS OF GENEVA WHEEL AND FACE CAM: 

       In the Force analysis of the geneva wheel and face cam in automat, Madhoo G, Muhammed 

sameed, Mohsin Ali and Ashwin C Gowda  driven the automat using single motor for different 

operations. Here they focus on two main parts they are Geneva wheel and Face cam which are 

used for their respective operations. Geneva Wheel is used to index the drum which consists of 

96 spindles. Due to this Geneva mechanism each of the spindles will hold the ceramic body 

when the drum is being indexed. Due to which there is a force which is generated in the Geneva 

wheel is in maximum and minimum position.[8] 
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OBSERVATION FROM ANALYSIS OF GENEVA WITH CURVED SLOTS: 

               The Design of Geneva mechanism with the curved slots by Jung-Fa hseish [7] 

presented a systematic approach for the design of a Geneva indexing mechanism with curved 

slots. It has been shown analytically that the use of an appropriate offset angle eliminates the 

singular points and double-points on the slot profile, and therefore improves the control of the 

indexing wheel. The feasibility of the proposed methodology has been confirmed by designing 

and fabricating a mock-up Geneva wheel mechanism. 

 

CUTTING MECHANISM BY GIVING FEED THROUGH GENEVA: 

           

            In Cutting mechanism by giving feed through Geneva mechanism,P.Kalisindhur, 

Y.karthik, T.vijay, Y.Sasikanth and G.Sri Harsha designed a mechanism for cutting by giving 

intermittent feed. This intermittent feed is given by continuous rotation of circular disk in 

Geneva mechanism. We have designed a belt drive with the help of Geneva mechanism which is 

used for giving feed and gives smooth operation and smooth movement of the feed at required 

time interval. The feed from the Geneva drive was cut by using slotted lever mechanism which 

was designed using slider crank mechanism.[11] 

 

OBSERVATION: 

             From Cutting mechanism by giving feed through Geneva mechanism, it has been 

observed that the feed which come from the Geneva mechanism carried by the belt drive and it 

will cut by the slotted lever mechanism which is at the end of the belt drive. With this model we 

can get the equal length of feed at equal interval of time. The length of the feed can be managed 

by changing the depth of the slots in Geneva wheel and the path length of the slider can be 

increased by increasing the radius of the crank and the length of the slot on the slider. 

                 

CONCLUSION: 

        This can be carried out as an impressing task in the field of small scale industries and 

automobile maintenance shops. It will reduce the cost involved in the concern. It can be designed 

to perform the entire requirement task at the shortest time available. It can be used for positive 

displacement of the mechanism for different purposes. According to the need of the user, the 

design and the specification of the Geneva mechanism could be changed and the required sizes 

of the wheels could be selected. Lubrication is not necessary. The high pressure is achieved in 

this wheel and the crank reduce the fluctuation of pin, so the best output can be achieved. 
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