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	Type of FDS
	Technological differences
	Assembly
	Resistance to wearing out
	Materials
	Valve stroke
	Life of the timing belt/chain
	Power losses in the bearings of the FDS 
	Power losses in the springs
	Repairs of the FDS

	B
	Diesel Engine
	1.System with springs and top placed camshaft
2.System with springs, bottom placed camshaft and push rods
	Problematic
	The lobes of the camshaft are worn out before the engine itself.
	Conditionally considered as one unit
	Conditionally considered as 1:1 unit
	Timing chain
70000-90000 km
	4-8% friction bearings
	6%
	Problematic due to the weight of the parts

	C
	Gasoline engine
	System with springs and top placed camshaft


	Problematic
	The lobes of the camshaft are worn out before the engine itself.
	Conditionally considered as one unit
	Conditionally considered as 1:1 unit
	Timing chain

70000-90000 km
	5-7% friction bearings
	8%
	Problematic

	D
	Improved FDS
	System without springs, ball bearings and top placed camshaft
	Easy to assemble/install. Separate module
	The camshaft wears out equally with the engine
	30% less
	1:2
	More than 140000 km
	Less than 2% achieved with ball bearings
	Less than 1%
	Easy due to the lack of springs


Explanation:

FDS – Fuel Distribution System
Fuel Distribution Systems with springs
B1 – Diesel engines with revolutions more than 2500 rpm
C1 – Gasoline engines with revolutions more than 6000 rpm
Engine revolutions above 6000 rpm can be achieved with expensive systems and technologies

Springless Fuel Distribution Systems with ball bearings 

1. 6% fuel economy for the diesel engines and 8% for the gasoline engines. There is additional percentage of fuel economy coming from the change of the friction bearings with ball bearings described in B9, C9 and D9.

2. The stroke of the valves can be easily doubled by increasing the size of the lobe. As a result the power of the engine can be increased without turbochargers or special injection systems
3. Additional material economy described in D5

4. The rotation resistance of the camshaft is decreased 10 times, which increases the life of the timing belt/chain from 70000/90000 to 140000/150000 km B8, C8 and D8

5. The valves don’t have to be adjusted, as they do not have a windage, but have to be tightened to a 0,3 mm. This value has to be checked every 100 000 km

6. The system can be assembled as a separate module for easier installation on the cylinder head.

 In conclusion the FDS without springs has the following advantages:

- Decreased fuel consumption due to the removal of the friction bearings and the springs, which cause the major power losses with 7-10% for the diesel engines and 10-14 % for the gasoline engines. As of ecological point of view the harmful discharges to the atmosphere are reduced with the same percentage. 
- The efficiency coefficient of the Internal Combustion Engine is increased with the percent of decreased fuel consumption

- Easier to assemble, install and repair as compared to the existing FDS

- Decreased material usage
