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CYCLOIDAL ROTOR WITH NON-CIRCULAR 
BLADE ORBIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a cycloidal rotor and particularly 

to a cycloidal rotor that enables the blades to folloW a non 
circular orbit. 

2. Description of the Prior Art 
Various types of VTOL aircraft have been proposed, With 

helicopters being the most common type. However, helicop 
ters have speed limitations, high poWer/ fuel requirements 
compared to lift or thrust generated, limited range, are noisy, 
and require a tail rotor Which takes up engine poWer While 
producing neither lift nor thrust, but rather a sideWays force 
Which the pilot must counteract. More recently, the potential 
of aircraft employing cycloidal rotor is increasingly being 
recogniZed. Most aircraft have differing requirements in 
terms of lift and thrust depending on the stage of ?ight. For 
VTOL and STOL aircraft in particular it is desirable to have 
a high lift to thrust ratio for takeoff. Cycloidal rotors have the 
ability to change the lift to thrust ratio by changing the angle 
ofattack ofthe blades as they rotate. US. Pat. Nos. 5,265,827 
and 6,932,296 describe examples of prior art incorporating a 
cycloidal rotor. 
Known cycloidal rotors have the blades rotating in a circu 

lar orbit. Accordingly, the period in each revolution during 
Which the blade can produce the desired aerodynamic effect 
and the kinds of aerodynamic effects that can be produced, are 
limited by the circular geometry of the orbit and only tWo 
available degrees of movement; rotational around the central 
axis and rotational blade pitch. 

Cycloidal rotors can be used for various other applications 
including providing propulsion for various types of vehicles, 
aircraft, Watercraft, or for moving air, as for a fan. It can be 
seen that it Would be desirable to be able to provide a higher 
ratio of either lift or thrust under different ?ight conditions, 
and/ or to provide increased e?iciency for lift and thrust gen 
eration in ?ight, propulsion, and other applications. Further 
more, increased manoeuverability, ability to move sideWays 
as Well as a greater ability to adjust assuring a lessened sus 
ceptibility to gusts of Wind and other changes in the operating 
environment are desirable. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a cycloidal 
rotor With improved e?iciency resulting in ability to generate 
substantially greater lift/thrust, or propulsive force per unit of 
poWer used. 

Another object of the invention is to provide a rotor that 
alloWs the ability to shape the blade orbit/trajectory to maxi 
miZe or minimiZe the ratio of lift to thrust When required. 

Another object of the invention is to provide a rotor system 
that alloWs differential and variable orbital positioning and 
spatial orientation of the blades for ?exibility in the produced 
aerodynamic effects suited for various operating regimes and 
conditions. 

Another object of the invention is to increase the e?iciency 
of a cycloidal rotor for various applications. 

With the present invention, the lift or thrust capabilities of 
a cycloidal rotor can be signi?cantly improved. Providing a 
cycloidal rotor Wherein the orbit of the blades can be elected 
and optimiZed and changed When the operational regime or 
conditions change provides signi?cant advantages over a cyc 
loidal rotor With the conventional circular orbit. Speci?cally, 
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2 
a non-circular orbit, such as elliptical or elongated, provides 
a greater period and distance in each revolution for each blade 
to provide the desired lift or thrust. When the rotor of the 
present invention Works in a regime Where vorticity based 
effects are utilised, the ability to select and dynamically 
adjust the blade’s trajectory and spatial orientation alloWs 
control of the formation, spanWise movement, retention and 
shedding of the leading and trailing edge vortexes. Con 
versely, on linear or nearly linear, portions of the blade tra 
jectory the aerodynamics of the rotor of the present invention 
can, depending on the angle of attack, be conventional steady 
state ?oW thus alloWing much greater e?iciency at high 
speeds of rotation Where prior art circular orbiting cycloidal 
rotors become inef?cient. Minute variability of the individual 
blades’ trajectory can alloW the avoidance of the preceding 
blade’s Wake making possible greater rotor solidity. 
When countering gusts of Wind or atmospheric turbulence, 

changes in the blades’ trajectory and spatial orientation in 
combination With the resulting instant changes in the blades’ 
linear speed and the changes in the angle of attack are more 
effective than the changes in the angle of attack alone offered 
by prior art rotors. 

For a particularly elongated orbit, said trajectory variabil 
ity alloWs the recapture of the vortexes shed by the blades 
moving in the opposite direction, thus recovering their 
energy, as practiced by many natural ?yers, thereby further 
increasing the e?iciency of the rotor. Orbit optimization for 
any given regime of ?ight provides greater e?iciency of the 
rotor. 

The present invention provides a cycloidal rotor system 
having at least one airfoil blade mounted for orbiting about a 
central region; blade supporting means operative to position 
the blade to folloW a generally non-circular trajectory about 
the central region; blade pitch adjusting means for adjusting 
the blade angle-of-attack and drive means for propelling the 
blades about said trajectory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of a cycloidal rotor of 
the prior art. 

FIGS. 2 and 3 shoW a schematic representation of the 
cycloidal rotor of the present invention illustrating the differ 
ences from the prior art. 

FIG. 4 is a partly sectional vieW illustrating one embodi 
ment of a mechanism for alloWing variable non-circular orbit 
ing of the blades. 

FIG. 5 illustrates another embodiment of a mechanism for 
alloWing variable non-circular orbiting of the blades. 

FIG. 6 is a schematic side vieW of another embodiment of 
the invention utiliZing magnetic levitation for supporting and 
electromagnets for supporting and propelling the blades. 

FIG. 7 shoWs a section taken at 7-7 of the embodiment of 
FIG. 6. 

FIG. 8 is a schematic vieW of another embodiment of a 
mechanism for positioning the blades for ?xed non-circular 
orbit and changing the angle of attack of the blades. 

FIG. 9 is an enlarged vieW of a portion of the apparatus in 
FIG. 8 shoWing details of the mechanism for changing the 
angle of attack. 

FIG. 10 is a schematic vieW of another embodiment With 
the blades driven along tracks and including mechanisms for 
modifying blade trajectories and altering the spatial orienta 
tion of the blades. 
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FIG. 11 is a block diagram of one embodiment of a control 
system for a cycloidal rotor of the present invention when 
used in an aircraft. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates schematically a cycloidal rotor of the 
prior art, showing the blades 1 following a circular orbit 2. 
Such rotors can include mechanisms, not shown, that vary the 
pitch of the individual blade as it orbits. 

FIGS. 2 and 3 illustrates schematically a cycloidal rotor of 
the present invention showing the difference from the prior art 
as shown in FIG. 1. Speci?cally, the blades 3 follow a non 
circular, elongated orbit about a central region. In FIG. 2 the 
blades 3 follow a horiZontally elongated orbit 4 suited for 
high lift, while in FIG. 3 the blades 5 follow a vertically 
elongated orbit 6 suited for high thrust. To provide the desired 
orbit, the rotors include mechanisms, not detailed, that vary 
the radial distance between the blade and the axis of rotation. 
Examples of mechanisms for providing non-circular orbit are 
described below. 

FIG. 4 illustrates one embodiment of a mechanism for 
interconnecting the blades (one shown) with hub and provid 
ing variable radius. FIG. 4 shows one blade 41 mounted on a 
central hub 40. The blade 41 is pivotally mounted on blade 
supporting assembly 42. A rotational actuator/vector motor 
43 independently controls the pitch of the blade 41. The blade 
supporting assembly 42 is movably mounted to travel along 
screw shaft 47 using ball nut 45. The screw shaft 47 has two 
separate thread portions 48 and 49 which have opposite 
pitches. Ball nut 45 is attached to, and adapted to move the 
blade supporting assembly 42 along thread portion 48, while 
ball nut 46 is attached to, and adapted to move a counter 
weight 50 along screw portion 49, in the opposite direction. 
The blade supporting assembly 42 and counterweight 50 are 
prevented from turning by fork members 52 and 53, respec 
tively, by slidably engaging the ?xed guide member 54. Rota 
tional actuator/vector motor 51 is connected by suitable cou 
pling 55 to rotate the screw 47. Activation of the motors 43 
and 51 is controlled by suitable control means, such as 
detailed herein with reference to FIG. 11. 

In operation, to change the radial position of the blade, 
motor 51 rotates the screw shaft 47. Rotation of screw 47 
moves the ball nuts 45 and 46, along with the attached blade 
supporting assembly 42 and counterweight 50, in opposite 
directions. This provides for the change of radial position of 
the blade 41 and at the same time moves the counterweight 50 
in the opposite direction to maintain balance of the rotating 
mass. 

It is understood that another similar embodiment can be 
implemented with backsweep/forwardsweep yaw position 
ing of the blade capability, as well as the ability to minutely 
vary the blade linear speed independently of the blade sup 
porting assembly speed in the similar manner as it is imple 
mented in embodiment in FIG. 10 or embodiment in FIGS. 6 
and 7. In such embodiment the blade can be moved back by 
linear motors mounted on blade supporting assemblies on 
both ends of the blade to decrease the speed and likewise can 
be moved forward to brie?y increase the speed of the blade 
and to reposition it, thus smoothing out blade’s linear speed 
variations due to the geometry of the orbit. The counterbal 
ance will be provided with the ability to be moved laterally in 
the opposite direction by a linear motor or through mechani 
cal linkage to the blade mount, such as racks and pinions. 

FIG. 5 illustrates another embodiment of a mechanism for 
interconnecting the blades and providing variable positioning 
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4 
of the blades. FIG. 5 shows one blade 61 interconnected to a 
central hub 60. The blade 61 is pivotally mounted on blade 
supporting assembly 62 utiliZing bevel gears 69 attached to a 
rotatable shaft 64. The shaft 64 is rotatably supported by a 
suitable thrust hearing 73. The angle of attack of blade 61 is 
adjusted by means of the rotational actuator 65 through gears 
66 and 67, shaft 64, and bevel gears 69. Gear 67 is slidably 
attached by means of a key 68 to rotate with shaft 64. Linear 
actuator 63 provides radial positioning of the blade through 
shaft 64. A counterweight 74 is slidably supported by shaft 
64. A rack (76) and pinion (70) mechanism 72 attached to arm 
71 is used to move the counterweight 74 in a direction oppo 
site to that of the blade supporting assembly 62. 

In operation, linear actuator 63 is used to change the radial 
position of the blade relative to the central hub 60 via shaft 64. 
At the same time, this axial motion moves the arm 71 which 
moves the counterweight 74 in the opposite direction via the 
rack (76) and pinion (70) mechanism 72, in order to maintain 
balance of the rotating mass. The angle of attack of blade 61 
is adjusted by means of the rotational actuator 65 through 
gears 66 and 67, shaft 64, andbevel gears 69.Activation of the 
actuators 63 and 65 is contained by suitable control means, 
such as detailed herein with reference to FIG. 11 
Another version of this embodiment can have linear actua 

tor 63 mounted in a stationary location next to the shaft 
rotating the central hub, and connected to a suitable slidable 
and rotatable coupling mounted on said shaft with said cou 
pling connected with the blade supporting assembly by 
mechanical links such as belts, chains or racks with pinions. 
In operation the actuator by moving reciprocally along the 
said shaft said coupling with the attached mechanical links 
moves the blade assembly radially in order to change the 
blade’s trajectory. This design version decreases the weight 
of the rotors and the weight of counterbalances required. 

In the above embodiments the blades orbit around a ?xed 
axis of rotation in a central region encompassed by the orbit of 
the blade. In other embodiments, such as described below, the 
blades can orbit about a central region de?ned by the con 
?guration of a blade supporting track. 

FIGS. 6 and 7 illustrate all embodiment wherein the blades 
are mounted on a magnetic levitation carriage for travel on a 
?xed track in an adjustable and thus changeable elongated 
orbit. Magnetic levitation carriages are known to be more 
e?icient and have much lower noise and vibration levels. 
The blades 81 are supported and positioned by means of the 

linear actuators 83 which are mounted on carriage 82 which 
travels along an elongated track 80. With reference to FIG. 7, 
the track includes laminated sheet conductors 84 and 86. The 
carriage 82 includes an array of permanent magnets 85 (Hal 
bach Array) above and below of the laminated sheet pack to 
provide vertical support and positioning of the carriage 82. 
Lateral positioning of the carriage is provided by laminated 
sheet conductor pack 86 in conjunction with array of perma 
nent magnets 87 disposed along the track. Propulsion of the 
carriage 82 is provided by sequentially activated electromag 
nets 88 that interact with the array of permanent magnets 87 
to provide forward motion of the carriage 82. 
The angle of attack of the blade 81 is adjusted by a rotary 

actuator 90 via the shaft 91. Linear motor 92 provides for 
backsweep/forwardsweep blade positioning (moving per 
pendicularly to drawing plane). Pivot mechanism 93 with 
suitable bearing supports one end of blade shaft 91, and 
allows pivoting of shaft 91 about both horizontal and vertical 
axis. A suitable bearing 94 allows rotation and sliding of the 
other end of shaft 91. 

FIG. 7 shows, by dotted lines, how the angle of the blade 81 
can be changed by differential positioning of the actuators 83. 
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The dotted lines outline also demonstrates the ability to vary 
the distance of the blade 81 from the elongated track 80 
through the joint action of the actuators 83. 

FIG. 7 shoWs the blade supported as a cantilever. It Will be 
understood that other versions of this embodiment may have 
the supporting carriages riding on tWo parallel tracks With 
each such track With supporting carriages located on opposite 
ends of the blades, such as shoWn in FIG. 10. Also, another 
embodiment can have the blade carriages travelling on the 
inside of the track loop, or parallel as in FIG. 10. 

In operation variable orientation and positioning of blades 
provides ?exibility for the generation of a variety of aerody 
namic effects. Differential blade ends positioning, resulting 
in the blade slanting outWard or inWard relative to the track, 
alloWs the aircraft to move sideWays. Such blade slanting 
capability can be used for ?apping the blade, Which can be 
done With a desired frequency While traversing speci?c tra 
jectory parts, possibly in combination With the blade path 
changes, thereby producing a ?apping and/ or undulating 
motion and resulting in the aerodynamic effects similar to 
those produced in the ?apping ?ight. Dynamic blade posi 
tioning can include various degrees of backsWeep, forWard 
sWeep or neutral blade yaW positioning depending on the 
operational regime and speed. BacksWept blades are espe 
cially suitable for leading edge vortex retention With resulting 
high lift. 

Another version of this embodiment, or a Wheeled version 
thereof, can have similar cantilever type blade mounts on tWo 
parallel tracks (parallel tracks as in FIG. 10), supporting each 
blade on both ends With said blade consisting of tWo parts 
joined someWhere in the middle of the span by either a pivot 
With tWo degrees of movement or a ball-joint. Angle of attack 
changing rotational actuators Will be provided on both ends of 
the blade. Such design provides a blade With dynamically 
changeable geometry ranging from a straight line to a variety 
of V-shapes in various planes With each part of the said blade 
having an independently variable angle-of-attack and spatial 
orientation and thus being able to Work in different, mutually 
complementing aerodynamic regimes at the same time. 

FIG. 8 illustrates another embodiment of a mechanism 
having ?xed tracks 100 and 101 forpositioning the blades 102 
for non-circular orbit, and changing the angle of attack of the 
blades. FIG. 9 shoWs details of the mechanism for changing 
the angle of attack. 

The blades 102 are pivotally supported, about pivotal axis 
104, on a supporting assembly 103 that includes an arm 105 
With rollers 106 that folloWs along the cam track 100. In 
operation, the blades 102 are positioned radially to folloW an 
orbit 110 determined by the geometry of the track 100 as the 
blade supporting assembly 103 is rotated, driven by suitable 
means, not shoWn. 

With reference to both FIGS. 8 and 9, the angle of attack of 
blade 102 is established by track 101 by means of a pair of 
rollers 107 attached to the blade 102, as detailed in FIG. 9. To 
provide balance, the track 100 needs to be symmetrical. Also, 
the arms 105 need to be symmetrical and even in number, so 
as to assure that radial positioning of the blade supporting 
assemblies 103 is mirrored on the other side of the track 100. 
As the blades 102 are balanced around their pivots 104 and all 
movements of the arms 105 and blade assemblies 103 sup 
ported by them are symmetrical and identical this embodi 
ment is self balancing Without counterWeights. As shoWn, the 
rollers 107 are attached to a supporting plate 108 that is 
pivotally attached to the blade 102 at pivot 109. In operation, 
the rollers 107 folloW the track 101 and pivot the blade about 
pivot 104 as the supporting assembly is rotated, due to the 
differences in geometry of track 101 from track 100. 
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6 
FIG. 10 illustrates an embodiment With the blades 119 

supported by a Wheeled carriage 121 and driven along track 
120. As shoWn, the Wheeled carriage 121 includes a pair of 
Wheels 125 that ride on opposite sides of the track 120. The 
carriage 121 is propelled by a motor 122 With synchroniZed 
pinion (124) drives mounted on the carriage that mesh With a 
?xed toothed rack 123 located parallel to the track around its 
perimeter. The carriage 121 supports mechanisms 126 and 
127 for altering the spatial orientation of the blades. Mecha 
nism 126 includes a tWo dimensional linear X-Y motor 128 
and pivots 129 and 130. Rotational actuator 131 provides for 
varying the angle of attack of blade 119. At the other end of 
the blade 119, mechanism 127 includes pivots 132 and 133 
mounted on carriage 136 via X-Y motor 134. A slidable and 
rotatable bearing 137 supports one end of blade 119 and 
accommodates distance changes betWeen the supporting 
bearings 137 and 138 as blade orientation changes. The 
mechanisms alloW backsWeep or forWardsWeep of the blade, 
and/or ?apping motion, or performing the undulating motion 
of the blade assembly by means of a joint action of the X-Y 
motors on both ends of the blade. 

Alternatively the blades can be driven by a toothed belt 
running parallel to and along the entire track and mechani 
cally propelled by gears driven by a suitable engine. Blade 
carriages in such embodiment Will have ?exible attachment 
plates attached to the back of the toothed belt in such a manner 
as to avoid stress concentrations in the belt around the place of 
such attachment. 

In operation this embodiment can produce ?apping and/or 
undulating blade motion While also providing the option of 
minute control of the blade speed independently of the blade 
carriage speed as it Will be able to be moved backward by the 
XIY motors on both ends of the blade While traversing parts 
of trajectory Where loWer speeds are needed, after Which the 
blade can be moved forWard in parts of the trajectory Where 
higher speeds are desired thereby also repositioning it. 

FIG. 11 is a block diagram of the control system. The 
control system includes input means representative of desired 
operating parameters, including roll, yaW, vertical and hori 
Zontal motion control. The system includes angular position 
indicator means indicating the angular orbital position of 
each blade; and computing means responsive to said input 
and the angular position indicator means for signalling the 
radius control means to activate the actuator for varying the 
radial distance of each blade from an axis of rotation. FIG. 11 
also shoWs individual orbit radius control of each side of each 
blade. Additional actuators control blade angle of attack. FIG. 
11 shoWs the control elements for one of the rotors (right 
rotor). Required control elements for the left rotor, Which Will 
be similar to the right, are not shoWn. It can be seen that seen 
that appropriately controlling each of the tWo opposite rotors 
independently Will alloW roll and yaW control of an aircraft as 
Well as sideWays motion. 

The operation of an aircraft employing the cycloidal rotor 
of the present invention Will be basically similar to that using 
a cycloidal rotor With circular orbit. Controlling each of tWo 
opposite rotors independently Will alloW roll and yaW control 
of the aircraft. The control and change of the angle of attack/ 
incidence of the blades as they orbit can be basically similar 
to that of knoWn cycloidal rotors, or by utiliZing other knoWn 
mechanisms. The actuators for blade positioning can be of 
various types, for example, electric, hydraulic or pneumatic. 
The signi?cant distinguishing feature of the present invention 
involves changing of the geometry of the orbit of the blades, 
and the changeable spatial orientation of the blades for most 
embodiments, Which Will be controlled by a computer system 
based on pilot and other control input. 
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The cycloidal rotor of the present invention can be used for 
various types of applications, including, but not limited to, 
heavier and lighter than air aircraft, for the propulsion of 
airboats and boats, propeller snowmobiles and fans. 
What is claimed is: 
1. A cydoidal rotor having a plurality of airfoil blades 

mounted for orbiting about the rotor’s axis of rotation; blade 
supporting means operative to position the blades to folloW a 
generally non-circular trajectory about said axis of rotation; 
counterbalancing means for keeping the rotor balanced as the 
blades’ radial positions change; blade pitch adjusting means 
for adjusting the blades angle-of-attack; and drive means for 
propelling the blades along said trajectory. 

2. The cydoidal rotor of claim 1, inducing actuator means 
for positioning the blades radially With respect to the rotor’s 
axis of rotation Wherein said counterbalancing means com 
prises a counterweight associated With each blade Which is 
operatively connected to the actuator means to move the said 
counterWeight in the opposite direction to that of the blade 
When it is changing its radial distance from the rotor’s axis of 
rotation. 

3. The cydoidal rotor of claim 2, Wherein each blade’s 
supporting means includes pivoted mounting means and at 
least one actuator for pivoting the blade about the blade’ s yaW 
axis operative to provide backsWeep or forWardsWeep of the 
blade. 

4. The cydoidal rotor of claim 2, Wherein each blade’s 
supporting means includes pivoted mounting means alloWing 
?apping motion of the blade about a ?ap axis Wherein said 
axis is generally tangential to blade trajectory. 

5. The cycloidal rotor of claim 1, Which comprises radial 
tracks for each blade and a guidance track having a shape 
corresponding to the desired orbit of the blades and includes 
associated With each blade radial track folloWer means and 
guidance track folloWer means for varying the radial distance 
of each blade as it travels along the guidance track about the 
rotor’s axis of rotation. 

6. The cydoidal rotor of claim 5, having a symmetrical 
guidance track Where each blade counterbalances at least one 
other blade to keep the rotor balanced, as the blades change 
their radial distance from the rotor’s axis of rotation. 

7. The cycloidal rotor of claim 5, having a second guidance 
track and including second guidance track folloWer means 
attached to the blade for adjusting the angle of attack of the 
blade as the blade orbits about the rotor’s axis of rotation. 

8. The cycloidal rotor of claim 1, Where the blade support 
ing means includes actuator means for positioning the blade 
radially from its axis of rotation; and input means providing 
control signals representative of desired operating param 
eters; and control means for activating the actuator means to 
position the blades radially a predetermined distance from the 
rotor’s axis of rotation in relation to each blade’s position 
along the orbit, as determined by angular position indicator 
means and in response to said control signals. 

9. A method for generating lift or propulsive force com 
prising the steps of: 

providing a cycloidal rotor With airfoil blades mounted on 
blade support means for folloWing a non-circular orbit 
by using actuator means operatively connected to said 
blade support means for changing blades ’ radial position 
relative to the rotor’s axis of rotation; 

providing a computer control system operatively con 
nected to said actuator means, for controlling the said 
radial position of the blade support means and opera 

20 

25 

30 

35 

40 

45 

50 

55 

60 

8 
tively connected to actuator means for changing the 
angle of attack of the blades; 

providing drive means for propelling the blades along a 
selected orbit; 

propelling the blades along their orbits at a speed suitable 
for generating lift or propulsive force; and 

initiating the computer control system to activate the 
respective actuator means to vary the blades’ angle of 
attack and the said radial position of the blades in rela 
tion to the angular orbital position of the blade, and in 
response to control input transmitting desired operating 
parameters provided by input means, Whereby each 
blade’s relative air?oW and aerodynamic performance 
Will be controlled. 

10. The method of claim 9 further including the steps of: 
providing the actuator means for varying the yaW position 

of the blades; 
providing the pair of spaced actuators for differential vary 

ing of the said radial positions of the blades’ opposing 
ends; 

providing the computer control system means for control 
ling the respective actuator means for varying the yaW 
position of the blade and for differential varying of the 
said radial positions of the blades’ opposing ends; 

initiating the computer control system to activate the actua 
tor means to vary, When needed, the yaW position of the 
blades, thereby changing the blades yaW orientation in a 
manner suitable to improve the blades operating perfor 
mance; 

initiating the computer control system to activate the actua 
tors for moving, When needed, the opposing ends of the 
blades to different radial positions relative to the rotor’s 
axis, thereby producing a ?apping motion of the blades 
about a ?ap axis Wherein said axis is generally tangential 
to the blade trajectory, in a manner suitable to improve 
the blades operating performance. 

11. A cycloidal rotor system having a plurality of airfoil 
blades each attached to blade support means Wherein each 
blade support means includes track folloWer means mounted 
on a track having a non-circular shape corresponding to the 
desired orbit of the blade; blade pitch adjusting means for 
adjusting the blades angle-of-attack; and individual chive 
means for propelling the blades along said track. 

12. The cycloidal rotor system of claim 11, Wherein the 
track folloWing means is magnetic levitation means for tra 
jectory positioning of the blade. 

13. A cycloidal rotor system having a plurality of airfoil 
blades each attached to blade support means Wherein each 
blade support means includes track folloWer means mounted 
on a track having a non-circular shape corresponding to the 
desired orbit of the blade; blade pitch adjusting means for 
adjusting the blades angle-of-attack; drive means for propel 
ling the blades along said track; and actuator means for vary 
ing the distance of the blade from the said track for dynamic 
modi?cation of the blade’s trajectory. 

14. The cydoidal rotor system of claim 13, Wherein each 
blade supporting means includes at least one actuator for 
pivoting the blade about a yaW axis of the blade operative to 
provide backsWeep or forWardsWeep of the blade. 

15. The cydoidal rotor system of claim 13 Wherein the 
blade supporting means includes a pair of spaced actuators 
for each blade Whereby differential activation thereof oper 
ates to change the spatial orientation of the blade. 

* * * * * 


