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Abstract. It defines the polysomal curves based on literature data and presents some 

mechanisms that generate such curves given in [1]. These mechanisms are constructed on 

the basis of geometric properties, their analysis being simple as geometric particular cases. 

In order to apply the contouring method to position analysis so that those curves can be 

drawn, the structure of those mechanisms was studied without taking into account their 

geometrical particularities, and they also fit into the general contouring method. 
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1. Introduction 

 The polysomal curves are the median 

curves of two conical axes having a common  

 

axis and the other axes perpendicular thereto 

(Figure 1) [2]. 

 
Fig. 1. Two conical curves  and the polysomal curve [2] 

 

 

There are several curves in this category: 

Berard's curve, the two-heart curve, the 

regular bifolium, Bernoulli's quartz, 

Geromo's lemniscate. 

  
 

The general form of the curve equation is:

 where f1 and f2 are second order 

functions. 

21 ffy  ,   (1) 

Where f1 and f2 are 2-th order functions 

 In [1] there are some mechanisms that 

draw polysomal curves. They are constructed 

on the basis of geometrical considerations, 

indicating the equations used. Also there are 

the curves generated. However, structural 

analysis of these mechanisms is not required, 

when geometric considerations define certain 

positions as given in [1]. For this reason, the 

structure of such mechanisms given in [1] is 

studied below. The decomposition of the 

mechanisms into the driving elements and 

dyads  is done by the same methods used in  
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which is necessary if the analysis is done with 

the general method, not in particular cases the 

papers [3], [4], [5], [6], [7], [8]. 

 

 

2. The structure of Gerono's 

lemniscate mechanism 

 

 The mechanism created by 

Artobolevskii is given in fig. 2, the figure also 

showing the curve. Relationships are imposed: 

OE = EC = FG = AB = OB; EF = OG, 

yielding: 

 

x=(OB cos + AB cos ) sin ; (2) 

y=OE cos +EC cos ,   (3) 

 

finally resulting in the equation in form (1).  

 
Fig. 2. Generating of Gerono’ s lemniscate [1] 

 

We did the structural analysis of the 

mechanism, finding its complexity. The structural 

scheme is shown in fig. 3. 

 

 

 
Fig. 3. Structural scheme 

 

The mechanism has 9 mobile elements (1 For the correct drawing of the structural 
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is base, so fixed) and 13 class V couples: O (1,8), 

O (1,3), E (8,5), C (2), G (6), A (3,4), A (4,2), A 

(4,9), D 7,10), D (9,10), the degree of mobility 

being: 

M=3n-2C5-C4=3*9-2*13=1,  

that is, a driving element. 

  

drawing, in fig. 4, the area C of fig. 2, 

which is confused in the figure of [1]. 
 

 
Fig. 4. The detail of zone C of figure 2 

 

The decomposition of the mechanism into 

kinematic groups is shown in fig. 5. The 

mechanism consists of an OG driving element,  

 

the GFCEOG tryad, the ADP type dyad and 

the RRP dyad BA. 

 
Fig. 5. The decomposed mechanism 

 

3. Structure of the mechanism that 

generates Bernoulli's polysomal 

The kinematic scheme of the mechanism 

is given in fig. 6. 

 

 

 
Fig. 6. The mechanism of Bernoulli’s polysomal [1] 
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The generated curve, visible on the mechanism, 

has the equation: 

 

22222 xaxay       (4) 

where: a = AB, AD = 2 a. 
The structural diagram is shown in fig. 7, 

together with kinematic groups. 

 

 
Fig. 7. The structure of the mechanism of figure 6. 

 

The mechanism is composed of the driving 

element A, dyad AC type RRP and dyad AD 

type RRP. 
 

4. Structure of the mechanism that 

generates Sluse's polysomal 

  

The kinematic scheme of the mechanism is 

given in fig. 8, where this tree is also shown. 

The curve equation is: 
 

 

2424

22 byabya
x                  

(5) 

Where: OC=a, OA=AB=
b

a

2

2

, b being 

a constant. 

 



Annals of the „Constantin Brancusi” University of Targu Jiu, Engineering Series , No. 2/2018 

92 

 

 
Fig. 8. Sluse’ s polysomal [1] 

The structural scheme is shown in fig. 9, where 

the kinematic groups of the mechanism are also 

seen. 

 

The mechanism consists of the OB driving 

element, dyad AB type RRP, dyad CE 

type RPP and dyad BD type RPP. 
 

 
Fig. 9. The structure of the mechanism of figure 8. 

 

5. Structure of the mechanism that 

generates Kramer's polysomal 

 

The kinematic scheme of the mechanism is 

given in fig. 10, the curve equation being: 
 

 

)4()2(2 xrxxrxy       (6) 

Where:    OA=r=OB/2.  
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Fig. 10. Kramer’ s polysomal [1] 

 

The curve is seen on the mechanism. The 

structural diagram is given  in fig. 11, where 

the kinematic groups are also shown. 
 

 

 
Fig. 11. The structure of the mechanism of figure 10 
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The mechanism consists of the AC driving 

element, dyad CK type RPP, dyad BE type 

PRR, dyad CHE type RRR and dyad DF type 

RRP. 
 

5. Structure of the mechanism that 

generates Vincent's parable 

  

 

 

 

The kinematic scheme of Vicent's mechanism 

and virtual parabola is shown in fig. 12. The 

equation of the polysomal curve is: 

 

 

x
a

b
baxy

2
2 2

42   (7) 

 

Where:    a=OA, b=AO’. 

 

 

 
 

Fig. 12. Vicent’s parabola [1] 

 

 

The structural scheme and the kinematic groups 

are shown in fig. 13. 
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Fig. 13.The structure of the mechanism of figure 12 

 

The mechanism consists of the driving element 

R-type OC, the dyad CE of the RRP type, the 

RRD dyad ABO and the RPD dyad BD. 

 

5. Conclusion 

 Polysomal curves have been defined 

and some mechanisms of [1] have been 

presented, which were studied by the author 

on the basis of geometric properties, without 

the use of classical methods of calculation. 

To accommodate these mechanisms in the  
 

contouring method, their structure was 

studied, which raised difficult problems, 

especially since the geometrical particularities 

lead to some particular cases, difficult to fit in 

the structural schemes. The mechanisms of [1] 

and their structural schemes and the kinematic 

groups are given, so it is possible to calculate 

them with the classical methods. 
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