DESCRIPTION OF THE FOUR-CYCLE INTERNAL 


COMBUSTION ROTARY CHAMBER ENGINE





The simplest workable unit of the rotary chamber internal combustion engine is shown by the 3. menu point of the computer program (MAIN PARTS OF THE FOUR-CYCLE INTERNAL COMBUSTION ENGINE). In the course of the introduction of the new construction I will refer to the items of this illustration.





STRUCTURE OF THE ROTARY CHAMBER ENGINE





In the (1) engine box a drum-shaped room is manufactured.


Concentrically in the drum-shaped room the (4) and (5) rotors are rotating, guided by the bearings of the (3) dead shaft.


The (4) rotor is connected to the (10) main shaft through the (6) and (8) pair of non-circular gear wheels, the (5) rotor is connected to the (10) main shaft through the (7) and (9) pair of non-circular gear wheels. The period number of the non-circular gear wheels is 2.


The (4) and (5) rotors have 2-2 blades, which is equals to the period number of the (6) and (7) gear wheels.


Around the hub part of the rotors an annular room is formed, which is divided into four ring-segment shaped chambers by the blades of the rotors.


At the proper sections of the drum-shaped room an inlet- and outlet channel are made, to lead the combustible mixture into it, and to let the exhaust gas out of it. Still there is/are one or more threaded hole for the spark plug or for the fuel injector and the heater plug.


The (8) and (9) gear wheels are fixed on the (10) main shaft, but they are turned from one another by half of their period angle.





OPERATION OF THE ROTARY CHAMBER ENGINE





The operation of the rotary chamber engine is demonstrated by the 2. menu point of the computer program (OPERATION OF FOUR-CYCLE INTERNAL COMBUSTION ENGINE).


At the constant angular velocity of the (10) main shaft the (4) and (5) rotors are rotating into the same direction with periodically changing angular velocity because of the non-circular gear wheels, and naturally, the working rooms (the chambers) are also rotating with the rotors. As the angular displacement of the (8) and (9) gear wheels is half of their period angle, the angular velocity of the (4) and (5) rotors will be changed in different phase, and the phase displacement will be also half of the period angle. The volume of the chambers are determined by the blades of the rotors, and so they will be expanded from the minimum to the maximum value, then will be decreased down to the minimum value again, two times during one revolution of the rotors. 


Chosen the position and size of the inlet and outlet ports and the position of the threaded hole(s) properly, every rotary chamber will be connected with the inlet port during the first working-cycle (suction), will be connected with the outlet port during the last working-cycle (exhaust), and will be positioned to the spark plug or injector head at the end of the compression cycle. In this way during one rotor revolution each four working-cycles will be carried out in each four chambers, which are necessary for the operation of the four-cycle internal combustion engine.


Apart from the dead centre positions, the gear ratio of the main shaft and that rotor, which limits the expanding chambers from the front (from point of view of the direction of the rotor rotation) is always higher, then the gear ratio of that rotor, which limits the expanding chambers from the rear. So the higher pressure of the expansion working-cycle results positive driving torque on the main shaft. 


�






VARIATION POSSIBILITIES AT THE ROTARY CHAMBER ENGINE   





Variations inside one workable unit





a/1.)  Changing the number of the working rooms (chambers) 


The period of the gear wheels, which belong to the rotors, can be p2=2*k, where k=1, 2,...n optional integer. The number of the rotor blades is always p2 on one rotor, and between the rotor blades always 2*p2 chambers come into being. The number of the useful working-cycles are also 2*p2 during one rotor revolution. 


Out of the possible variations the k=1 value is taken into consideration in the first place, but can be came up the claim to make engine with k=2, k=3, maybe k=4. The additional values are much rather theoretical possibilities.





a/2.)  Changing the gear ratio of  the rotor/main shaft


The period of the gear wheels, which belong to the main shaft, can be p1=k, where k=1, 2,...n optional integer. The gear ratio of  the rotor and the main shaft is p2/p1. This gear ratio and the p2 period determines the function of the output torque on the main shaft.





a/3.)  Changing the compression ratio


At the thermal cycles, which based on volumetric expansion, the theoretical efficiency is in direct proportion to the compression ratio. At the spark ignition engines the constant compression ratio is set to the maximum charging. At the part charging the combustible mixture could be compressed higher ratio. Solving the possibility of changing the compression ratio, the efficiency of the petrol engine can be increased considerably at the part charging, which is the real working range of the engine.


The 5. and 6. menu point of the computer program demonstrates the case, when the gear wheel of the rotor and the main shaft is connected through an intermediate gear wheel. The angle of the axis, which connects the centre point of the gear wheels, can be changed. Changing this angle, the function of the angular velocity and so the volume changing function of the chambers are also changing. 


A small changing of the volume changing function results significant changing at the compression ratio. This control is very simply and it can be executed in operation, so the compression ratio always can be optimised against the charging ratio.





Connecting more working unit





As it is well known at the piston engines, if a smoother or faster running engine is necessary, the piston displacement of the engine has to be divided to smaller cylinders. 


The method is the same at the rotary chamber engines too. The connected units can be arranged in the same plane in “V” or star configuration, can be series arrangement, or the combination of the two types.























COMPARISON OF THE


TRADITIONAL PISTON ENGINE AND


THE NEW ROTARY CHAMBER ENGINE





At both type of the engines there are several variations, and the characteristics of the variations can be significantly different, inside one type of them. The reasonable way to compare the two types of engines to choose one-one construction, which can be enter into competition with each other in practice.


The simplest workable unit of the rotary chamber engine – which is introduced above – has four chambers and its useful torque changing function is almost the same as the function of the four cylinder piston engine. So the simplest unit of  the new engine can be compared mostly to the four cylinder piston engine. Further on this comparison the “piston engine” means four cylinder engine, and the “rotary engine” means the above introduced simplest workable unit. As at this rotary chamber engine the period number of the gear wheels is two at the rotors and at the main shaft too, the revolution number of the rotors and the main shaft are the same.








THE ADVANTAGES OF THE ROTARY CHAMBER ENGINE





Considerably better power/mass ratio.


In four working rooms four-four working-cycle are carried out during one rotation of the main shaft, so at every quarter turn of the main shaft there is one useful working-cycle. Consequently – taking the same power and same revolution number – the working chambers volume of the rotary engine is half of the piston displacement of the piston engine.


The cycle distance of the torque changing of the piston engine is double then it is at the rotary engine. So the flywheel of the rotary engine has to accumulate half of the energy between two maximum point of the torque curve, consequently much smaller flywheel is necessary.


If there are two workable unit of the rotary engine connected with half working-cycle phase displacement, the resultant torque on the output main shaft is always positive, and this engine can be operated practically without flywheel.


There are no valves, there is no valve control device.





Much better mechanical efficiency.


The rotors are rotating on bearings, they are not touching with the wall of the engine box.  


Every moving part of the rotary engine is rotating, and every rotating part of it is symmetrical to its own rotation axis. So there is no changing at the position of their centre of mass and there is no vibration about it.


Both sides of the rotor blades, which have the same function as the pistons have, are bordering a working chamber. Those breaking forces, which are indicated on the back side of  the pistons (at the side of the crankshaft), are not existing at the rotary engine. There is a further advantage, as a consequence of  this: the volume and the pressure of  the crankcase is not pulsating.


There are no valves. The energy, which would be necessary for the operation of the valves, is saved.





Much better conditions for the gas flow.


The way of the gas flow is controlled by the rotor blades. As it is well visible in the computer program, the free section of the flow way is much bigger, then it can be at the piston engine, comparing it to the volume of one chamber. 


As there are no valves, the resistance coefficient of  the flow way is much smaller. 


The sign of the gas flow direction is not changing in the course of the working cycles.





Cleaner operation.


The centrifugal force helps to clear the working chamber during the exhaust cycle, so less waste gas remains in the following cycle.


The working chamber and the crankcase is perfectly sealed from each other, so lubricating material never gets into the working chambers. Because of this the thermal load  and the impurity of the lubricant also will be reduced.





Possibility for changing the compression ratio.


(2. page, 3. point, a/3. ) 





Much simpler construction.








DISADVANTAGES OF THE ROTARY CHAMBER ENGINE





The thermal load of the engine will be increased considerably.


The increasing of the power/mass ratio means, that the thermal load of the machine will be increased in the same ratio, so more intensive cooling is necessary for reaching the thermal equilibrium.


Further cooling problem can be caused by the fact, that bigger part of the bordering surfaces of the working room belongs to the rotors, then the bordering surface of the piston is at the piston engine.





More complicated sealing.


The sealing elements around the rotor blades are loaded by centrifugal force. Using such a simply sealing elements like piston rings, above certain revolution number the sealing elements, which belong to the outside surface of the rotor blades, would be loaded much bigger force, then the required force of the sealing. This unnecessary extra force would increase the mechanical losses and reduce the working life of the sealing elements. So, such a new kind of sealing elements are required for the rotary chamber engine, which can be operated independently of the centrifugal force. It is sure, that these new sealing elements will be more complicated, then an ordinary piston ring of the piston engine.





Much higher stress of the ignition spark plug.


At the rotary petrol engine only one ignition spark plug belongs to four working chambers, and the frequency of the ignition is double, then it is at the piston engines. Because of this, the working life of the spark plug will be reduced or can be came up a claim to develop special spark plug for it.
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