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ELSO Elbe GmbH & Co. KG
� Ball and socket/
 Pin and block cardan shafts
� Drive and driven fl anges
� Single pieces and repair
 of universal joint shafts

G. Elbe & Sohn GmbH & Co. KG
� Cardan and double joint shafts 
 for series and original equipment
 manufacturing
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� INFORMATION & CONTACT  � Elbe & Sohn, Inc.
� Cardan and double joints
� Ball and socket cardan shafts
� Pin and block cardan shafts
� Drive and driven fl anges
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2.3 Motion and torque characteristic
 of a universal driveline
 as a function of defl ection angles
 ß1 and ß2

Section 2.2 illustrates that angular velocity
and torque at the output of a single joint
follow a sinusoidal pattern with a 180° cycle. 
Maximum angular velocity ω II max max coin-
cides with minimum torque Md II min and
vice versa. From this can be derived that a uni-
form output is then possible,when a sec-ond 
joint, having a 90° phase shift is connected to

the fi rst joint by means of a shaft. Then, the 
non-uniform motion of the fi rst joint can be 
balanced by the non-uniform motion of the 
second joint. The required 90° phase shift is 
always then met, when the two inner forks 
happen to be in the defl ection plane of their 
respective joints. Moreover, the two defl ection 
angles ß1 und ß2 of both joints must be the 

same. (See also Section 1.1 and 1 .4).

With unequal defl ection angles, complete compensation is not possible.
For ß2 > ß1 the following applies:

The transmitted power, however, 
is constant disregarding friction losses 
in the bearings.

Therefore, the following applies:

   NI  =  NII  =  Constant

   MdI · ωI1  =  MdII · ωII  =  Constant
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For fork position  ϕ1 = 0° we obtain:
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