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For those who are not completely familiar with the technology 
employed in an automatic scooter engine we have compiled this guide 
that explains the function of each component.

Group 1: The Clutch

(AKA centrifugal clutch) From a certain level of revs, the clutch shoes 
(two or three, according to layout) are centrifugally pushed outwards, 
gripping the interior of the clutch bell, the friction created takes the 
power to the output shaft connected to the gearbox. If you wish to 
improve your standing starts, this is where you begin.

Group 2: The Variomatic

(AKA Drive pulley) A Constantly Variable Transmission (CVT) replaces 
the usual transmission components of a geared engine. It has the 
advantage that its ratio increase is continuous, so delivering power 
more evenly. 

In addition, the variator holds the revs in a range where the most 
torque is available from the engine. Compared to a geared scooter with 
an identical cubic capacity, more power is available in an automatic as 
the engine only requires to be tuned to be most efficient at a certain 
level of rpm. If you require an optimised elasticity and acceleration, the 
tuning options are almost unlimited. 

The only disadvantage these systems bring is the problem of the high 
friction that is required during operation and consumes between 15 & 
20 % of the engine’s total performance!

Group 3: The Gearbox

This component group lies between the CVT and the rear wheel. Its 
main function is to convert the rpm of the clutch into an rpm useful 
at the rear wheel to move the scooter effectively. If their revs were 
identical, a top speed comparable with that of a SuZuKI Hayabusa 
would in theory be possible, but only in theory. 

Due to a lack of adequate power, the overall gear ratio requires 
conversion. A taller ratio lowers the revs, which is better for the engine 
and also raises the potential top speed.
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tuNiNg VArIOMATIC TECHNOLOGY

Picture 1: Variomatic at tickover

Picture 2: Variomatic engages

Picture 3: Variomatic during acceleration

Picture 4: Variomatic at tallest ratio

In picture one, the engine is at tickover. The variomatic is at its lowest 
ratio and the weight rollers within, along with the ‚V‘ belt, are at their 
lowest positions. 

The clutch is disengaged and the variomatic pressure spring is not under 
tension.
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In picture two, the engine has reached about 4000 rpm and the clutch 
shoes are centrifugally pushed outwards against the interior of the 
clutch bell and complete the drive train to the output shaft. The scooters 
rear wheel is set in motion. The roller weights have also been forced 
outwards, forcing the halves of the drive pulley together, increasing the 
circumference of travel for the ‚V‘ belt as the circumference of the driven 
pulley automatically decreases, which continuously increases the overall 
gear ratio. 
A common bicycle transmission might help you get the picture: Small 
pinion in the front + large pinion in the rear = short transmission.

In picture three the rpm have been further increased. The variomatic’s 
roller weights are pushed further up their ramps, away from the shaft up 
to about 7000-10000 rpm, according to engine type.

In picture four the engine has reached its maximum level of rpm and 
ratio of transmission. The variomatic’s roller weights have reached the 
end of their travel radius and its pressure spring is under full tension.

http://www.sip-scootershop.com/main/base/Details.aspx?ProductNumber=4000
http://www.sip-scootershop.com/main/base/Details.aspx?ProductNumber=7000
http://www.sip-scootershop.com/main/base/Details.aspx?ProductNumber=10000



