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ABSTRACT 

The law of inductions demands high speed for the moveable electrical parts, on the contrary 
mechanical parts like low sliding speeds to avoid excessive wear. This problem will be 
solved for linear generators by adding a rotational motion to the reciprocating motion. 
This can be achieved by mechanical bearings, slanted magnetic bearings or by adding a 
conventional electric motor or by a combination of them. 
The benefits are twofold; as driving engines may now utilized author’s simple environmental 
friendly two stroke engines with rotating pistons according to Patent Number US 8,567,358 
B2, secondly, conventional rotating generators can also be used for generating electrical 
energy. The result is a desired low sliding speed of the pistons together with the desired high 
speed between the two interacting magnetic fields depending on the diameter of the rotating 
parts. Several versions of this idea are shown. 

  

  

Today’s linear generators, for instance according to the author’s invention (German Patent 
DE2519912A1 02/19/1976) are used to produce electrical energy making a linear 
reciprocating motion only. 

  

Two problems shell be solved by this invention: firstly an environmental friendly two-stroke 
engine shell be used and secondly the performance of the electrical part of linear generators 
shell be improved. 

To do this a rotation is added to the reciprocating or stroke motion respectively. There is 
always one rigid moveable part only, what is rotational symmetrically – ergo able to rotate 
simultaneously to the reciprocating movement.  But they don't use environmental friendly 
two-stroke engines like this one from the author with rotating reciprocating pistons: US 
Application Number 13/012,973 filed 25-JAN-2011 and Patent Number US 8,567,358 B2. 
Pistons and cylinders from such a two-stroke engine could be used to drive such "rotational 
linear generator", because the pistons make already such "rotating stroke motion". There are 
different ways to add a rotation, for instance by a slanted mechanical bearing (drive gear), by 
a slanted magnetically bearing or a combination of both. The simplest way to add a rotation is 
of course by adding a rotating electrical motor. These extra devices will not transfer one 
motion in another, but only add one motion to the other. The rotation and the reciprocation 
are synchronized, either magnetically in conjunction with sensors and a computerized power 
unit or mechanically. 

The possible mechanical axial bearing consists of a slanted non-rotating ring around the shaft 
sliding between two slanted surfaces rigidly connected with the shaft. The ring in the middle 
is rigidly connected to a ball via a radial directed strong pin. This ball is anchored in a 
stationary body and moveable only around its center. In this way a rotation of the shaft will 
add a stroke motion along the centerline of the shaft or a stroke motion of pistons will add a 
rotation respectively. 



How the slanted magnetic bearing works can be seen by a small experiment: A magnet 
attracts iron. One pointed magnet connected to a shaft in radial direction and turning inside an 
iron ring tents to stay axially on the stationary iron ring. (The rotor of an ordinary electrical 
motor is pulled in the middle besides the torque for rotational motion. This effect will be 
utilized.) 

If this ring shaped magnetic device is slanted to the axis of rotation a reciprocating movement 
is added to the rotation. The same thing happens in reverse, if the moveable part 
(reciprocating rotor) has slanted iron rings and every ring communicates with one stationary 
pointed magnet (permanent or electrical) on a certain spot on the circumference. Since the 
magnets are now stationer, strong controllable electrical magnets can be used. This device 
works like a slanted magnetic bearing. It gets the electrical energy from the generator 
adjacent to it. An ordinary linear generator is changed in a "rotary linear generator". Now a 
common rotating generator can be utilized for generating the electrical energy. 

(The magnetic bearing could be used also in other fields, like vibrators, electrical hammer-
drills etc.) 

To avoid excessive wear on pistons and cylinders the sliding speed is always made as low as 
possible, but generating a strong electrical current needs high speed. Running a piston engine 
with high speed like a racing engine generates too much wear. For the electrical part the low 
speed has a degrading effect, because the law of induction demands high speed of two 
magnetic fields relative to each other. The higher the speed is, the higher the generated 
electrical field in a conducting medium and the higher the current. Rotating generators deliver 
enough speed between stator and rotor – ergo between two magnetic fields. Only an increase 
of the diameter is enough to increase the speed of the magnetic fields. Such generators are 
already widely used and don’t need heavy permanent magnets. (Mostly the rest magnetism is 
already sufficient to build up the magnetic field.) Only the stator or rotor must be a stroke 
length elongated. (Since the rotor of such generator gets pulled in the middle this effect can 
also be utilized.) The electrical part is computerized. An array of sensors delivers always data 
for location and speed of the moveable part and also data from the engine like pressure in the 
work chamber etc. The higher the pressure is the higher the axial force and the higher must be 
the electrical current in the slanted magnetic bearing, but only for a short time every 
revolution, because the pressure in the engine diminishes fast after ignition. The mass inertia 
flattens also peaks in the movement. There is an optimal mass for the moveable part as in 
every swinging system. This will be achieved by adding or removing mass until a balance is 
achieved in axial and rotational direction. 

The computer can also handle some ignition failures of the engine by modulating the 
electrical current in the magnetic bearing. 

The electrical parts are basically multifunctional; an electrical generator is simultaneously an 
electrical motor. This is right for both motions, linear and rotational. They may be used as 
stand-alone units or be integrated in each other. The ultimate integration would be generator, 
electrical motor and magnetic bearing in one unit. 

  

BRIEF DESCRIPTION OF SOME VERSIONS 

  

  



 

In figure 1 is shown a longitudinal partial cross section of this rotary linear generator with a 
conventional rotating generator comprised of a stator 22 and a rotor 23, a slanted magnetic 
bearing comprised of a stroke-rotor 19 and stationary parts 20, 21 and two pistons 3 in 
cylinders 11 from authors two-stroke engine (US 8,567,358 B2;  filed 25-JAN-2011). There 
is only one big rigid moveable part (stroke-rotor) with one long shaft 6 connecting the 
pistons 3 with the inner parts in the housing 14. This moveable part is making both: a stroke 
motion and a synchronized rotating motion. There is one stroke motion every revolution. 



(The inner electrical parts of the movable part are shown in a side view, what explains the 
function best.) 

The two-stroke engine above could drive a normal rotating generator having several 
moveable parts, specially a slanted bearing. This mechanical bearing is now replaced by a 
slanted magnetic bearing without any wear parts. Viewing any outside point of the stroke-
rotor 19 a slanted, slightly elliptical path is recognized visualized by the slanted iron 
rings 27 imbedded in the stroke-rotor 19. Every iron ring communicates with only one 
stationary strong electrical magnet with a cylindrical coil 20 and an iron core 21.  (To allow 
greater coils the magnets may practically shifted along the circumference. In this drawing 
they are shown in one row for better understanding.)  The iron core 21 is cylindrical and 
pointed on the inner end to generate a constant high density magnetic field and subsequently 
high forces to the iron rings 27 to accommodate the high piston forces and guide the moving 
iron rings 27 in a way a rotation is added to the stroke motion of the pistons. 

Useable is the axial component of the magnetic force only, because the piston forces are axial 
directed. The radial component is compensated by placing the same magnet with its 
communicating ring shifted 180°. The stroke length is the same as the one the pistons make 
in the cylinders. The load capacity of such a magnetic bearing is limited, therefore are several 
units in use integrated in one big magnetic bearing strong enough to accommodate the piston 
forces. Though the coils runs basically a direct-current, but it is controlled by a computerized 
power unit getting signals from an array of sensors for location and speed of the stroke-rotor 
and for the pressure in the work chambers 10 of the engines. In this way the coils 20 get the 
same peak of the electrical current as the pressure peak in the chambers 10 after ignition. In 
this way the computer handles also ignition failures etc. Even in the extreme case the 
magnetic bearing loses the grip and the stroke motion get lost it catches the stroke-rotor 
again. This slanted magnetic bearing replaces a slanted mechanical bearing, but without 
friction and wear. 

Besides the advantage by using environmental two stroke engines a conventional rotating 
generator can be used, whereby only the stator 22 is a stroke length longer than the rotor 23. 

The circumference of this rotor is about 6 times longer than the stroke length if the radius is 
the stroke length, gaining a second advantage of higher speeds between the interacting 
magnetic fields. The average linear speed of the pistons is always lower, because the pistons 
stop twice every revolution. 

All electrical parts in the housing 14 are thermal separated from the hot engine by a gap 24. 

There is as less metallic connection as possible, mainly only screws and guiding pins. 
(Screws are never shown in this simplified drawing.) The engines have cooling fins2, spark 
plugs 1, cylinders 11 and pistons 12. The pistons have two compression rings 4. The oil-
ring 5 is placed around the shaft 6. The gas is pumped in the combustion chamber by the 
chamber 13 under the pistons. Rotating control edges 12 and cut-outs (not seen) allow a gas-
control like a four stroke engine. There is also no oil in the gasoline. 

Friction is low for this design. Even the weight of the big moveable part can be magnetically 
compensated that mainly only the friction of the piston rings remains. The generator may run 
with less oil or even total oil-free. 

  



 
 

Figure 2 shows the same rotary linear generator from figure 1, but now with a mechanical 
slanted bearing 16 supporting the slanted magnetic bearing in case the magnetic bearing is 
not accurate enough. 

On the shaft 6 is a slanted bearing 16 accommodating a non-rotating ring 17 connected via a 
strong pin 9 to a ball 8 in a stationary embedment 7. The ball is able to rotate around its 
center only. This device adds a stroke motion to a rotation of the shaft or reverse. It assures 
that the openings and control edges 12 in the pistons 3run exactly along a predetermined path. 

If the magnetic bearing is strong enough this mechanical bearing is a backup only in case the 
electrical part fails or in case the electrical part is not yet accurate enough. The burden and 
wear on the mechanical bearing is low. 

  



 

Figure 3 shows the same rotary linear generator from figure 2 with a mechanical slanted 
bearing 16, but without any magnetic bearing in case one prefers a mechanical solution. Axial 
needle bearings may be used for transmitting the axial forces between the rotating part on the 
shaft 6 and the non-rotating ring 17 resulting in less friction and a longer live time. 

To separate the necessary oil from the electrical parts this mechanical bearing is confined in 
an extra housing 15 with an oil seal 18 around the shaft 6. There is still a gap 24b between 
the housing 14 and the engine, but now oil tight. 

  



 

Figure 4 shows the same rotary linear generator from figure 1, but the slanted magnetic 
bearing is now replaced by a conventional linear generator comprised of a stator 25, and a 
moveable part 26. Furthermore the generator comprised of a stator 22, and a rotor 23 runs 
now as an electrical motor to add the rotation synchronized to the stroke motion. This is a 
simple method to change a conventional linear generator in a rotary linear generator. 

 


