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(57) Abrege(suite)/Abstract(continued):
rotor blades (2, 3) are respectively pairwise mounted lag- and flap-stiff to each other with zero offset to said rotor hub (1). The rotor

hub (1) Is provided with a hollow bearing (20) with at least one further bearing inside (21), a first pair of said rotor blades (2) is
mounted on the hollow bearing pivotable in a first flap direction (23) essentially perpendicular to said rotation axis, and at least a
second pair of said rotor blades (3) is mounted inside the hollow bearing (20) on the at least one further bearing (21) pivotable in a
second flap direction (22) substantially perpendicular to said first flap direction (23) and said rotation axis, and independently of said

first pair of connected rotor blades (2).
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“Rotor System of a rotary wing aircraft’

ABSTRACT

The invention is related to a rotor system of a rotary wing
aircraft, e.g. a helicopter with a rotor mast, a rotor hub (1), at least
four, angularly essentially even distributed rotor blades (2, 3) ana
swash plate struts (15) for pitch and subsequently flap control. Said
rotor blades (2, 3) are respectively pairwise mounted lag- and flap-
stiff to each other with zero offset to said rotor hub (1). The rotor
hub (1) is provided with a hollow bearing (20) with at least one
further bearing inside (21), a first pair of said rotor blades (2) Is
mounted on the hollow bearing pivotable in a first flap direction (23)
essentially perpendicular to said rotation axis, and at least a second
pair of said rotor blades (3) is mounted inside the hollow bearing
(20) on the at least one further bearing (21) pivotable in a second
flap direction (22) substantially perpendicular to said first flap
direction (23) and said rotation axis, and independently of said first
pair of connected rotor blades (2).



10

15

20

235

CA 02854317 2014-06-12

"“Rotor System of a rotary wing aircraft”

The invention is related to a rotor system of an aircraft,
particularly to a rotary wing aircraft lighter in weight than 1.5 ton or

to rotary wing-unmanned aerial vehicles.

Rotor systems for helicopters, especially those with high
performance and low-noise characteristics, are extremely expensive
concerning their development, manufacturing and certification.
Especially their development implies a high risk potential concerning
the helicopter's and rotor system’'s dynamic behavior. The
manufacturing and certification of a rotor system are particularly

expensive, when composite structures and dampers are applied In

the rotor head.

The documents US4131391 A (Robinson) and US3347320 A
(Cresap) disclose two-bladed rotors, connecting two, opposing rotor
blades flap- and lag stiff with each other through a yoke to the rotor
hub, where this yoke can teeter about an axis being perpendicular to

the rotor mast and to both longitudinal rotor blade-axes as well.

The document US3804552 A (Covington) discloses helicopters
traveling in level flight to be operating in a one "g" condition; that is,
the rotor is producing lift equal to the vehicle weight. In a helicopter
equipped with a gimbaled, teetering rotor, which cannot transmit a
rotor moment into the mast head, a control moment about the aircraft
center of gravity, a requirement to command a change in aircraft
attitude, 1s obtained by tilting the rotor and hence its thrust vector.
Thus, the control moment is a function of rotor thrust and tilt angle.
The rotor Is capable of producing a moment, If cyclic pitch is
iIntroduced to the rotor through a normal helicopter control system.

This moment may be transmitted across a gimbal, down the
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supporting rotor mast to exert a controlling moment about the
helicopter center of gravity by means of an elastomeric hub spring,
connecting the gimbaled rotor hub to the rotor mast. This spring

attaches to a first flange as part of the rotor hub yoke, and a second

flange bolted to the supporting mast.

The document US4695227 A (Head) discloses a universal joint
for use in a pitch cone rotor system in a helicopter comprising
crossed lift beams, one beam of which is coupled to the rotor hub
and the other beam of which is coupled to the driven rotor shaft. The
two crossed lift beams are coupled to each other through a cruciform
case. The cruciform case in turn is coupled to each of the crossed
lift beams by means of a plurality of flexures. The flexures and
cruciform case are made of composite fiber materials and the
flexures are soft enough to permit angular and translational
deflections of the crossbeams with respect to each other thereby
tending to smooth out and reduce sudden changes in rotor speed
between the shaft and rotor system and thereby tending to make
rotor speeds more uniform. The crossed lift beams are further
coupled together at the center of their crossing by a flexible

elastomeric tension link which conducts rotor loads between the two
beams when the rotor develops negative lift loads on the ground and
in flight. A hollow laminated elastomeric compression fitting Iis

placed between the beams at their center to transmit the rotor lift

force between them.

Prior art information disclosure also includes the documents:
US2007084962 ZIENTEK, US2009214342 BRINDEJONC and
US2012201678 HUNTER.
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The objective of the invention is to provide a less noisy rotor
system having with more than two blades, for an aircraft, with higher
efficiency compared to conventional two-bladed rotors, with less
constructive complexity, more cost efficient and with higher

reliability compared to conventional rotors.
The solution is provided with a rotor system.

According to the invention a rotor system of an aircraft
comprises a rotor mast with a longitudinal axis as rotation axis, a
rotor hub coaxially arranged at said rotor mast, at least four,
angularly essentially even distributed rotor blades and swash plate
struts mounted to each of said rotor blades for pitch and subsequently
flap control. Said rotor blades are respectively pairwise mounted lag-
stiff and flap-stiff to each other with zero offset to said rotor hub for
rotation about said rotation axis in a substantially common rotor
plane. Said rotor blades are respectively pairwise connected opposed
to each other to first and second pairs and substantially symmetrical
with regard to the rotor hub. The rotor hub is provided with a hollow
bearing with a further bearing inside, said hollow bearing and said

further bearing inside being respectively arranged in line with said

rotation axis for zero offset. The first pair of said rotor blades is
mounted by means of a first yoke on the hollow bearing pivotable
about a first flap direction essentially perpendicular to said rotation
axis, and the second pair of said rotor blades is mounted by means of
a second yoke inside the hollow bearing on the further bearing
pivotable about a second flap direction substantially perpendicular to
said first flap direction and said rotation axis, and independently of
said first pair of connected rotor blades. The iInvention proposes a

“Zero-Offset” rotor, i.e. a rotor where the flapping motion of each
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blade is around the axis which intersects the rotor mast. Zero-Offset
rotor systems transmit no bending moments on the rotor mast while
cyclic pitch is applied. The invention provides the following

advantages:

The inventive rotor system eliminates vibration- problems and
endurance problems with low expenditure in development and

manufacturing.

Complex developed and manufactured composites are not

necessary in the rotor hub of the inventive rotor system.

A four-blade rotor of the inventive rotor system has an even-
tempered flying behavior as a “teetering rotor system”, transferring
only small bending moments to the rotor mast, so that the rotor mast

of the inventive rotor system can be designed relatively light.

The inventive rotor system, when equipped with four blades,
with slim and shorter rotor blades, is more efficient and less noisy

than a two-blade rotor.

The inventive rotor system is suitable for a helicopter’'s main
and/or tail rotor as well as for gyrocopters. The inventive rotor system
can be used as a substitute for two-blade rotors to increase the
payload or performance reserve. Due to the lag-stiff connection of the
rotor blades to the rotor hub, the inventive rotor system is suitable for
use in tilt-rotor helicopters. In addition, the inventive rotor system can
be used in aerial drones to increase the payload in comparison with a

two-blade rotor.

Due to the ability of the inventive rotor system to teeter one pair

of opposed rotor blades separately and independently from the other



10

15

20

235

CA 02854317 2014-06-12

pair of opposed rotor blades, the exposure to “Coriolis” forces can be
reduced by the ability of said respective pairs of rotor blades to flap
separately and therefore no composite and/or elastomeric parts are

needed Iin the rotor hub.

According to a preferred embodiment of the invention, control
means are provided to control the angle of attack of the rotor blades,
preferably through a common swash plate of said control means for
the four rotor blades. Each of the respective pairs of rotor blades
arranged oppositely to the rotor hub and connected lag-stiff and flap-
stiff to each other through one of said first and second yokes, is
connected to swash plate struts of said control means that are
actuated each along an actuation axis essentially parallel to the
rotation axis. Each of the respective pairs of rotor blades is
controllable in its teeter angle by said swash plate struts. Each of
said swash plate struts is controlling its particular rotor blade’'s angle
of attack. The teeter angle indicates the inclination of one pair of
opposed rotor blades relative to the rotor mast about the associated
yoke's axis. The teeter angle results from an equilibrium of
aerodynamic and centrifugal forces, while cyclic pitch 1s applied to

the rotor blades.

According to a further preferred embodiment of the invention
each swash plate strut's actuation axis substantially runs through the
respective yoke's axis of its actuated rotor blade and therefore
through the radially extending axis of the neighbored rotor blade in a

four blade rotor arrangement.

Each yoke is pivotable with the associated pair of rotor blades
about one of said first flap direction or said second flap direction

substantially perpendicular to the rotor mast and the longitudinal axes
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of the other pair of rotor blades. Each yoke is rotatable independently

from the other yoke.

According to a further preferred embodiment of the invention an
intersection of the respective axes of the hollow bearing and the
further bearing inside is substantially located in the center of gravity
of the yokes, the rotor blades and all components in-between to
reduce to a minimum vibrations triggered by inertia, while cyclic pitch

s applied.

According to a further preferred embodiment of the invention
respective positions of the axes of the hollow bearing and the further

bearing inside are defined as follows:

Position 1 is 50% of the distance between the intersection of
bearing-axes of a rotor blade and the center of gravity of the rotor
system, below the center of gravity. Position 1 Is below the
intersection of the bearing-axes of a rotor blade, moreover the
Position 1 is up to 10 cm below the intersection of the respective axes
of the hollow bearing and the further bearing inside on the rotation

axis of the rotor mast.

Position 2 is 50% of the distance between the intersection of the
bearing-axes of a rotor blade and the center of gravity of the rotor
system above the center of gravity, the Position 2 is up to 45 cm
above the intersection of the respective axes of the hollow bearing

and the further bearing inside on the rotation axis of the rotor mast.

According to a further preferred embodiment of the invention a
central piece of the hollow bearing is in the center of the rotor hub
attached to the rotor mast. The central piece of the hollow bearing

defines the flapping directions of the hollow bearing and the further
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bearing inside, said flapping directions being approximately

perpendicular to each other for a four blade rotor.

According to a further preferred embodiment of the invention a
lever and a control sleeve are provided for each yoke to transfer any
movements from the swash plate struts to a blade holder's lever's
bearing. The control sleeve is a circular bearing. Through a hollow
inner ring of each circular bearing runs the longitudinal axis of the
rotor blade of the other pair. The dimensions of the hollow inner ring
allow the rotor blade and/or the associated yoke with tension
elements inside the hollow inner ring all needed flapping movements
without collision with this control sleeve, especially when cyclic pitch
is applied. While applying pitch, the location of the lever and the
control sleeve relative to the respective axes of the hollow bearing or
the further bearing inside changes, said change for one pair of rotor
blades being essentially decoupled from any flapping motions of the

other pair of rotor blades.

According to a further preferred embodiment of the invention the
control sleeve comprises two rings connected by a control sleeve-

bearing, preferably a bush, elastomeric, roller or ball bearing as

control sleeve-bearing.

According to a further preferred embodiment of the invention a
blade holder is provided for each rotor blade and more than one blade
holder-bolt for each blade holder are provided, in order to stiffen the

rotor blade connection to the rotor hub.

According to a further preferred embodiment of the invention the
rotor blades are dihedral relative to the rotor hub Iin order to reduce

the bending moments transferred to the yokes.
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According to a further preferred embodiment of the invention the
pitch adjustment of the rotor blades is substantially about the rotor
blade’s longitudinal axis and actuated by the lever, connected to the
blade holder with a rotation center for control substantially in the

respective axis about which the respective yoke pivots.

According to a further preferred embodiment of the invention at
least one torsional soft but tension strong tension element is arranged
between the respective rotor blade with blade holder and its
associated yoke for transmission of at least parts of the centrifugal

forces.

According to a further preferred embodiment of the invention at
least one axial bearing as torsional soft but tension strong tension
element is arranged between the respective rotor blade and its
associated yoke for taking up the rotor blades’ centrifugal forces. The
axial bearing allows transmission of the centrifugal forces of the rotor
blade to the respective yoke with a simplified construction with
smaller yokes and control sleeves, while adequate clearances
between the control sleeves and the yokes still prevent collision.

Because axial bearings , i.e. roller bearings', cannot transmit axial

forces as high as the tension torsion elements with respect to their
installation size, the application of axial bearings is limited to rotors,
where the rotor blades' centrifugal forces do not exceed a rather low

value, i.e. for a roller bearing with a 15 [mm] shaft diameter about 12
[KN].

According to a further preferred embodiment of the invention the
voke is hollow to enclose at least partly the torsional soft but tension

strong tension element. Preferred embodiments of the invention are
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outlined by way of example with the following description with

reference to the attached drawings.

Figure 1 shows a top view of a rotor system according to the

invention,

Figure 2 shows a cross sectional view of the rotor system

according to Figure 1,

Figure 3 shows a cross sectional view of the rotor system

perpendicular to Figure 2, anad

Figure 4 shows a cross sectional view of a further rotor system

according to the invention.

According to Figure 1 a rotor system has four rotor blades 2, 3
being pairwise arranged opposed to each other with the rotor hub 1
respectively in the center. Each of the rotor blades 2, 3 is mounted by
means of a first yoke 4 and a second yoke 5 and respective blade
holders 6 to the rotor hub 1 with a 90° angle between neighborea
blades 2, 3. Two opposed first rotor blades 2 form a first pair and two
opposed second rotor blades 3 form a second pair. The two opposed
first rotor blades 2 of the first pair extend radially from the rotor hub 1
along a first axis 22 and the two opposed second rotor blades 3 of the
second pair extend radially from the rotor hub 1 along a second axis
23 said second axis 23 being essentially perpendicular with regard to

said first axis 22.

The respectively two rotor blades 2, 3 of each pair are flap- and
lag-stiff connected to each other through one of the two yokes 4, 5.
The flap stiffness and especially the lag stiffness of metallic

connection parts of the rotor blades 2, 3 are higher 5 kNm?, to
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provide that the rotor blade's arrangement operates at all occurring
rotor frequencies in a super critical state to exclude ground
resonance in terms of backward whirling and render any additional
dampers dispensable. Blade holders 6 connect each of the rotor
blades 2, 3 with one of the two yokes 4, 5 by means of blade holder-
bolts 7. Tension element bolts 9 are mounted to each yoke 4, 5 and to
each blade holder 6. Torsional soft but tension strong tension
elements 8, such as bush, elastomeric, roller and/or ball bearings
especially for smaller rotors with a diameter of about 3 m, blade
holders 6 and blade holder-bolts 7 transfer centrifugal forces between
the respectively connected rotor blades 2, 3. The minimum torsional
softness depends on rotor frequency as a function of rotor blade's
mass and rotor diameter corresponding to centrifugal forces, lever
transmission ratio and means for control amplification. The minimum
tension element's strength is sufficient to withstand the rotor blade’'s
centrifugal forces inferior to 150 kN, without failure. For a big rotor
with a diameter of about 10 m the torsional softness is Inferior to 5
Nm/deg. Bush, elastomeric, roller and/or ball bearings are integrated

in the bearings 10 of the blade holders 6.

The torsional softness of the tension elements 8 allows the
swash plate struts easy variation of the respective rotor blades’

angles of attack in all rotor conditions. The bearings 10 and blade
holders 6 transfer bending forces between the respectively connected

rotor blades 2, 3.

The tension elements 8 are arranged along an outer
circumference of each of the respective yokes 4, 5. The tension
elements 8 are either of one piece or composed of several thin plates
with 0.01 mm to 5 mm thickness, e.g. of steel for minimal torsional

stiffness.
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Pitch of each of the rotor blades 2, 3 is controllable by means of
a respectively associated lever 11 of the blade holder via the blade
holders 6. A control sleeve 12 of two rings Is connected to each of the
levers 11 through a bearing 14 of the lever of the blade holder. Each
of the yokes 4, 5 with their respective tension elements 8 are central

with regard to their respective surrounding control sleeves 12.

The rotor hub 1 is provided with a hollow bearing 20 and with an
inside bearing 21 respectively centered In line with said rotation axis
of the rotor hub 1. The hollow bearing 20 is integral with the first yoke

4 and the inside bearing 21 is integral with the second yoke 5.

According to Figure 2 corresponding references are referred to
with the same references as in Figure 1. The rotor mast 19 with the
rotor hub 1 on top is provided with a bolt bearing 16 of a central piece
18, i.e. the hollow bearing 20. The central piece 18 Is centered with
regard to said rotation axis of the rotor hub 1 and provides an axis for
the first yoke's 4 flapping about the first flap direction essentially
perpendicular to said rotation axis of the rotor mast 19 with the rotor
hub 1 and essentially perpendicular to said first axis 22. The first

voke 4 is adapted to the bolt bearing 16 to allow pivoting of said first
yoke 4 with said first pair of rotor blades 2 about the bolt bearing 16

of the rotor hub 1 in said first flap direction.

On Figure 2, respective positions 1 and 2 of the axes of the
hollow bearing 20 and the further bearing 21 inside are defined as

follows:

Position 1 referenced as P1 is 50% of the distance between the
Intersection of bearing-axes of a rotor blade and the center of gravity
of the rotor system, below the center of gravity. The position 1 called

P1 is below the intersection of the rotor blade-bearing-axes. Moreover
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Position 1 is up to 10 cm below the intersection of the respective axes
of the hollow bearing 20 and the further bearing 21 inside on the

rotation axis of the rotor mast 19,

Position 2 referenced as P1 is 50% of the distance between the
intersection of the bearing-axes 10 of a rotor blade and the center of
gravity of the rotor system, above the center of gravity. Position 2 is
up to 45 cm above the intersection of the respective axes of the
hollow bearing 20 and the further bearing 21 inside on the rotation

axis of the rotor mast 19.

The control sleeves 12 with their respective control sleeve
bearings 13 linked to their respective swash plate struts 15 are
respectively spaced from the first yoke 4 to allow movements of the
respective control sleeve bearings 13 without interference with any of
the first yokes 4. The swash plate struts 15 are respectively In a
plane defined by the first axis 22 along said first pair of rotor blades 2
and said rotation axis of the rotor mast 19. The control sleeves 12 are
connected to the levers 11 of the blade holders, through the lever-
bearing 14 of the blade holders, to control pitch of the two second

rotor blades 3 of the second pair.

The rotor blades 2 are dihedral relative to the rotor mast 19 of
the rotor hub 1.

According to Figure 3 corresponding references are referred to

with the same references as in Figure 1, 2. Inside the central piece 18
of the hollow bearing 20 is a central passage 24 with an axis along
said second axis 23 essentially perpendicular to the axis 22. The
inside bearing 21 is mounted to a bolt 17 centered with regard to said
rotation axis of the rotor hub 1 and provides an axis for the flapping

of the second yoke 5 about the second flap direction essentially
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perpendicular to said rotation axis of the rotor mast 19 with the rotor
hub 1 and essentially perpendicular to the first flap direction. The
iInside bearing 21 allows pivoting of said second pair of said rotor
blades 3 about the rotor hub 1 in the second flap direction and

independently of said first pair of connected rotor blades 2.

The control sleeves 12 with their respective control sleeve
bearings 13 linked to their respective swash plate struts 15 are
respectively spaced from the second yokes 5 to allow movements of
the respective control sleeve bearings 13 without interference with
any of the second yokes 5. The swash plate struts 15 are respectively
in a plane defined by the second axis 23 along said second pair of
rotor blades 3 and said rotation axis of the rotor mast 19. The control
sleeves 12 are connected to the levers 11 of the blade holder-
through the lever-bearing 14 of the blade holders, to control pitch of
the two first rotor blades 2 of the first pair. Tension element bolts 9

are mounted to each yoke 4, 5 and to each blade holder 6.

Axial bearings 25, i.e. roller bearings or ball bearings are
applied for said smaller rotors transmitting low axial/centrifugal forces

from the rotor blades 2, 3 to the respective yoke 4, 5, i.e. axial

bearings with a bearing shaft diameter of 15 mm for rotors with

centrifugal forces less than about 12 kN, said axial bearings 25 being

less bulky compared to the torsional soft but tension strong tension

elements 8.

The rotor blades 3 are dihedral relative to the rotor mast 19 of
the rotor hub 1.

According to Figure 4 corresponding references are referred to
with the same references as in Figure 1-3. The yokes 4 are hollow

from the bolt bearing 16 of the hollow bearing 20 towards the blade
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holders 6. The yokes 4 enclose the tension elements 8 along most of

their extension towards the blade holders 6.

The control sleeves 12 with their respective control sleeve
bearings 13 linked to their respective swash plate struts 15 are
respectively spaced from the first yoke 4 to allow movements of the

respective control sleeve bearings 13 without interference with any of

the first yokes 4.

More than one blade holder-bolt 7 may be used for each rotor

blade 2 to be fixed to the blade holder 6 for a stiff rotor blade

assembly.

The tension elements 8 are arranged along an inner

circumference of each of the respective yokes 4, 5 for improved

stiffness and manufacture.
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rotorhub

rotor blades

yoke

bladeholder
bladeholder's bolt
tension element

tension element’s bolt
blade holder’s bearing
blade holder's lever
control sleeve

control sleeve-bearing
blade holder’s lever's bearing
swash plate struts

axis for flapping direction
axis for flapping direction
central piece

rotormast

hollow bearing
further bearing

first flap direction
second flap direction
central passage
axial bearing
Position 1

Position 2
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CLAIMS

1. A rotor system of a rotary wing aircraft with a rotor mast
(19) with a longitudinal axis as rotation axis, a rotor hub (1) coaxially

arranged at said rotor mast (19), at least four, angularly essentially even
distributed rotor blades (2, 3) and swash plate struts (15) mounted to each

of said rotor blades (2, 3) for pitch and subsequently flap control,

said rotor blades (2, 3) being respectively pairwise mounted lag-
stiff and flap-stiff to each other with zero offset to said rotor hub (1) for
rotation about said rotation axis in a substantially common rotor plane, anad

connected opposed to each other and substantially symmetrical with regard

to the rotor hub (1),

characterized In that;:

the rotor hub (1) is provided with a hollow bearing (20) having at

least one further bearing inside (21), respectively arranged in line with said

rotation axis,

a first pair of said rotor blades (2) is mounted by means of a first
yoke (4) on the hollow bearing pivotable about a first flap direction (23)

essentially perpendicular to said rotation axis, and

at least a second pair of said rotor blades (3) is mounted by
means of a second yoke (5) inside the hollow bearing (20) on the at least
one further bearing (21) pivotable about a second flap direction (22)
substantially perpendicular to said first flap direction (23) and said rotation

axis, and independently of said first pair of connected rotor blades (2).

2. The rotor system according to claim 1,

characterized in that control means (11 — 15) are provided to control the

angle of attack of the rotor blades (2, 3), said control means comprising
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the swash plate struts (15) actuated each along actuation axes essentially
parallel to the rotation axis and through the longitudinal axes of neighbored

pairs of rotor blades (2, 3).
3. The rotor system according to claim 1,

characterized in that an intersection of the respective axes of the hollow
bearing (20) and the further bearing (21) inside is substantially located In
the center of gravity of the yokes (4, 5), the rotor blades (2, 3) and all

components in-between.
4. The rotor system according to claim 1,

characterized in that respective positions (P1, P2) of the axes of the hollow

bearing (20) and the further bearing (21) inside are defined as follows:

A position 1 (P1) is 50% of the distance between the intersection of
bearing-axes of a rotor blade and the center of gravity of the rotor system,
below the center of gravity, moreover the Position 1 (P1) is up to 10 cm
below the intersection of the respective axes of the hollow bearing (20) and

the further bearing (21) inside on the rotation axis of the rotor mast (19),

A position 2 (P2) is 50% of the distance between the intersection of the
bearing-axes (10) of the rotor blade and the center of gravity of the rotor
system, above the center of gravity, the Position 2 (P2) is up to 45 cm above
the intersection of the respective axes of the hollow bearing (20) and the

further bearing (21) inside on the rotation axis of the rotor mast (19).
5. The rotor system according to claim 1,

characterized in that a central piece (18) of the hollow bearing (20) is in the

center of the rotor hub (1) attached to the rotor mast (19).
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6. The rotor system according to claim 1,

characterized in that a lever (11) and a control sleeve (12) are provided for
each yoke (4, 5) to transfer any movements from the swash plate struts

(15) to the respective yokes (4, 95).
7. The rotor system according to claim 6,

characterized in that the control sleeve (12) comprises two rings connected
by a control sleeve-bearing (13), chosen among: a bush, elastomeric, roller

or ball bearing as control sleeve-bearing (13).
8. The rotor system according to claim 1,

characterized in that a blade holder (6) is provided for each rotor blade (2,

3) and more than one bolt (7) for each blade holder (6) are provided.

9. The rotor system according to claim 1,

characterized in that the rotor blades (2, 3) are dihedral relative to the rotor
hub (1).

10. The rotor system according to claim 1,

characterized in that the pitch adjustment of the rotor blades (2, 3) Is
substantially about a longitudinal axis of the rotor blades (2, 3) and
actuated by a lever (11), connected to a blade holder (6) with a rotation
center for control substantially in the respective axis (16/23, 17/22) about

which the respective yokes (4, 5) pivot.

11. The rotor system according to claim 1,

characterized in that at least one torsional soft but tension strong tension
element (8) is arranged between the respective rotor blade (2, 3) with blade

holder (6) and its associated yoke (4, 9).
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12. The rotor system according to claim 11,

characterized in that at least one axial bearing (25) is arranged between

the respective rotor blade (2, 3) and its associated yoke (4, 5).
13. The rotor system according to claim 11,

characterized in that the yoke (4, 5) is hollow to enclose at least partly the

torsional soft but tension strong tension element (8).

14. The rotor system according to claim 2, characterized in that
control means (11-15) are provided to control the angle of attack of the
rotor blades (2, 3) through a swash plate common for the respective pairs

of rotor blades.
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