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Variomatic Tuning guide. 

 
 

The object of this guide is to explain the function of the Variomatic 
clutch and the relationship between the weight of the Variomatic 

rollers and the Engine speed. 
 
 
 

 
 
 

                                                
 

    
 
Engine at idle, Belt in low gear position and 
The Centrifugal clutch not activated. 

Normal Variomatic 
belt-drive layout on 
a small Scooter. 
Engine is shut-off 
and the Belt is 
sitting at the low-
gear position with a 
small diameter drive 
radius on the 
Crankshaft and a 
large driven radius 
at the Centrifugal 
Clutch.  

Engine at full speed, Belt in high 
gear position with the Centrifugal 
clutch fully engaged. 

The left Picture shows 
the un-extended 
Variomatic clutch with a 
wide gap between Front 
plate and Clutch. 
 
The right Picture clearly 
illustrates the effect of 
the Rollers when they 
are slung out fully by 
the centrifugal force of 
the Crankshaft 
rotational speed.  



A Variomatic transmission in different stages of disassembly. 
 
 
 

 
 
 

                                                                
 
 
 

 
 
 
 
 
 
 

First step is to remove the 
Center nut on the Crankshaft so 
the front plate can be removed. 

Next the Variomatic clutch is removed 
from the Crankshaft. 
 
Use your fingers to ensure that the 
unit doesn’t fall apart and drop the 
rollers all over the floor, but 
instead slides off as a complete 
assembly. 

The Variomatic clutch unit. 
 
From the left: 
 
Center Nut. 
 
Front plate. 
 
The Variomatic clutch. 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

The back cover of the 
Variomatic clutch is removed 
and the Rollers can be seen. 
 
The Rollers are essential to 
the function of the Variomatic. 
The further they are slung 
away from the center by the 
centrifugal force when the 
Crankshaft rotates, the faster 
the Rear wheel spins, but the 
Crankshaft is kept at the same 
Rpm. 

Here’s the complete 
Variomatic clutch shown 
disassembled with two 
different sets of Rollers. 
 
On the left are 6 light 
rollers that will hold the 
Engine at a high Rpm during 
acceleration. 
 
On the right 6 heavy 
Rollers; because of their 
greater weight these 
Rollers will not need as 
high a Crankshaft Rpm to be 
slung out to the same 
distance that will give the 
same speed on the Rear 
wheel. 
 



Tests run with different Roller weights. 
 

 
 

The Graphs show 4 tests made with 4 different weights of Rollers. 
 

The Centrifugal Clutch engages around 10 Kph and the Variomatic Rollers controls the Rpm of 
the Crankshaft after that.  
On this Scooter the Rpm drops a little from the level at 15-20 Kph to the fully stabilized level 
at 30 Kph, this can vary between different Variomatic designs, some types are better to hold a 
steady Rpm throughout the full speed range.  
 
 
Test 1Test 1Test 1Test 1 is made with the heaviest set (13,3 Grams) and is represented by the Red Hp and Orange 
Rpm Graphs. 
Max. Hp is 2,46 and the Crankshaft Rpm is held at app. 4800 by the Variomatic clutch. 
Point of Variomatic full extension is 32 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 
 
Test Test Test Test 2222 is made with 10,7 Gram Rollers and is represented by the Cyan Hp and Blue Rpm Graphs. 
Max. Hp is 2,37 and the Crankshaft Rpm is held at app. 5100 by the Variomatic clutch. 
Point of Variomatic full extension is 34 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 
 
Test 3Test 3Test 3Test 3 is made with 9,0 Gram Rollers and is represented by the Green Hp and Light Green Rpm 
Graphs. 
Max. Hp is 1,90 and the Crankshaft Rpm is held at app. 5600 by the Variomatic clutch. 
Point of Variomatic full extension is 37 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 
 
Test 4Test 4Test 4Test 4 is made with 7,7 Gram Rollers and is represented by the Purple Hp and Pink Rpm Graphs. 
Max. Hp is 1,58 and the Crankshaft Rpm is held at app. 6000 by the Variomatic clutch. 
Point of Variomatic full extension is 39 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 
 
 
Conclusion:Conclusion:Conclusion:Conclusion: The Tests clearly shows that the Engine isn’t capable of rev’ing high enough to use 
any of the Rollers that are lighter than the original heavy ones. 
 
 



Tests run with different Roller weights 2. 
 

 

 
 

The Graphs show 3 tests made with 3 different weights of Rollers. 
 

 
In this series of Tests the power of the Scooter is increased slightly by changing the Exhaust,  

 
 

Test Test Test Test 1111 is made with 10,7 Gram Rollers and is represented by the Red Hp and Orange Rpm 
Graphs. 
Max. Hp is 2,78 and the Crankshaft Rpm is held at app. 5200 by the Variomatic clutch. 
Point of Variomatic full extension is 35 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 
 
Test Test Test Test 2222 is made with 13,3 Gram Rollers and is represented by the Cyan Hp and Blue Rpm Graphs. 
Max. Hp is 2,61 and the Crankshaft Rpm is held at app. 5100 by the Variomatic clutch. 
Point of Variomatic full extension is 32 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 
 
Test 3Test 3Test 3Test 3 is made with 9,0 Gram Rollers and is represented by the Green Hp and Light Green Rpm 
Graphs. 
Max. Hp is 2,56 and the Crankshaft Rpm is held at app. 5700 by the Variomatic clutch. 
Point of Variomatic full extension is 37 Kph, after this point the Engine Rpm increases linear 
with the rear wheel speed. 

 
Conclusion:Conclusion:Conclusion:Conclusion: With the increased power of the Engine the 13,3 Gram heavy Rollers no longer 
represent the optimal choice, the new Exhaust has moved Rpm where the Engine produces its  
maximum Hp up 400 Rpm resulting in the 10,7 Gram Rollers to be the best choice. 
 
Below 25 Kph the 13,3 Gram Rollers give an intermittent power increase because the Variomatic 
design on this Scooter is somewhat slow to stabilize the Engine Rpm during initial acceleration 
letting the Engine rev a bit too high for optimum power. 

 


