
Tabelle 4.1: Trochoiden 

Designation Cross 

Refernce 
Epitrochoid Peritrochoid Hypotrochoid 

Schematic representation1) 

 

1) with optical deformation 

Pictures 

4.16 to 

4.19 

    
Classification    | rR / rG | ≤ 2 | rR / rG | ≥ 2 
sign(rR) = sign(iZ) [24]  +1 -1 
sign(rG) = sign(iN) [24] +1 -1 +1 
i  =  rR / rG  =  iZ / iN [24] 0 ... +∞ -∞ ... -1 -∞ ... -2 -2 ... -1 
m = i + 1 [24] +1 ... +∞ -∞ ... 0 -∞ ... -1 -1 ... 0 

Coordinates oft he trochoid ([24]) 
x r m aG= ⋅ ⋅ + ⋅ ⋅ +cos( ) cos(m )ϕ ϕ γ 0  
y r m aG= ⋅ ⋅ + ⋅ ⋅ +sin( ) sin(m )ϕ ϕ γ 0  

Angle  γ0  of the circle  G  in the 
initial position Gl. 4.70 ( )γ π0
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Quantity  max(ni)  and Numbers   
ni  of the Transition Curves2)  

Gl. 4.65 
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Approximation equation for the 
angle  ϕü  to generate a trochoid 
with Selftangent Point 

Gl. 4.33 
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Starting angle  ϕ1 for the 
approximation equation 

Gl. 4.48 

Gl. 4.66 

Gl. 4.69 

Gl. 4.73 

Gl. 4.75 

Gl. 4.76 

Gl. 4.77 
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Radius rü of the Transition Curve2) Gl. 4.35 

Gl. 4.37 
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Limits for the radius rü 
Gl. 4.94 

Gl. 4.95 
|rG| ≤ rü ≤ |rG+rR| |rG+rR | ≤ rü ≤ |rG | |rG| ≤ rü ≤ |rG+rR| 

Radius of the BALL Curve4) Gl. 4.86 r
r
mb
G=  

Generation of curtate trochoids, 
• Minimal quantity of Self-

Intersection Points 
• Circumstance of BALL Curve4) 

Chapter 

4.1 

inside of the 
Moving Centrode3) 

outside of the 
Moving Centrode3) 

inside of the 
Moving Centrode3) 

Generation of prolate trochoids, 
• Maximal quantity of Self-

Intersection Points 
• Circumstance of BALL Curve4) 

Chapter 

4.1 u. 

4.5 
outside of the 

Moving Centrode3) 
inside of the 

Moving Centrode3) 
outside of the 

Moving Centrode3) 

Substitution to generate same 
trochoid 

[20] Peritrochoid Epitrochoid Hypotrochoid 
| rR / rG | ≥ 2 

Hypotrochoid 
| rR / rG | ≤ 2 

Ratio oft the substitution gear 
Gl. 4.92 

Gl. 4.93 
iZ’ = iZ 

iN’ = - (iZ+iN) 
Minimal quantity  nS0  of Self-
Intersection Points 

Gl. 4.96 

Gl. 4.97 
nS0 = (|iN| - 1)  ⋅ |iZ| nS0 = (|iN + iZ| - 1) ⋅ |iZ| nS0 = (|iN| - 1)  ⋅ |iZ| 

Quantity  nS Self-Intersection Points 

between Moving Centrode
3)

 and 

Transition Curve
2) 

Gl. 4.98 nS = nS0 + |iZ| 

Quantity  nS Self-Intersection Points 

between 2 Transition Circles ni und ni+1 Gl. 4.99 nS = nS0 + [ 1 + 2 min(ni , ni+1) ]⋅|iZ| 

Maximale Quantity  nSmax  of Self-
Intersection Points 

Gl. 4.98 

Gl. 4.100 

Gl. 4.101 

If Transition Curves2) are missing: nSmax = nS0 + |iZ| 
If numerator  iZ  oft the ratio  i  is even: nSmax = nS0 + 2 max(ni)⋅|iZ| 
If numerator  iZ  oft the ratio  i  is odd: nSmax = nS0 + [ 1 + 2⋅max(ni) ]⋅|iZ| 

Quantity  nb  of inflection point Chapter 

4.5 
For the area between Moving Centrode3) and BALL Curve4) is: nb = 2⋅|iZ| 
This equation is valid for all other areas: nb = 0 

Quantity  nT of Selftangent Points 
Volker Jäkel 

2016 
This equation is valid for Transition Curve 

2) ni = max(ni) gilt nT = |iZ| / 2 
This equation is valid for other Transition Curves 

2) nT = |iZ| 

j–fold Self-Intersection Point 
 a= rG + rR 

 iZ is odd 
Volker Jäkel 

2016 j = int(iZ / 2) ⋅ iZ 

 iZ is even   |iZ| > 2  → j = iZ
2 / 2 - |iZ| 

2) The Transition Curve of trochoids is always a circle. All points of a Transition Curve generates a trochoid with Selftangent Point. 
3) The Moving Centrode of trochoids is always a circle. All points of a Moving Centrode generates a trochoid with cusps (sharp corners). 
4) The BALL Curve of trochoids is always a circle. All points of a BALL Curve generates a trochoid with approximate straight-line pattern. 
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© Volker Jäkel: English translation of part of the German book
   Einteilung einer eben bewegten Ebene in Felder mit qualitativ gleichen Koppelpunktbahnen unter besonderer Berücksichtigung der Übergangskurve
Pages 68, 69 and 70 (with minor modifications and additions)


