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Description

FIELD OF THE INVENTION

[0001] This invention relates to the use of active
sidestick hand controllers as replacements for columns
employed in conventional column controlled flight con-
trol systems. More specifically, the invention relates to
the use of the active sidesticks as an improved replace-
ment for convention column controls, or alternatively, for
use in a fly-by-wire system with a backup mechanical
linkage between the sidestick and the flight control sys-
tem in the event of failure of the fly-by-wire system.

BACKGROUND OF THE INVENTION

[0002] Conventional column-type flight control sys-
tems have typically included paired columns for a pilot
and copilot. Each column includes handgrips on what
can be termed a steering wheel. The columns are pivot-
able along one axis to control pitch of an aircraft and the
steering wheel serves to control roll of the aircraft.
[0003] Typically, the two columns are mechanically
cross-linked and are connected to parallel mechanical
systems (one for port side and one for starboard side)
which control the aircraft flight control surfaces. Specifi-
cally, each system consists of cables connected by
means of pulleys to the aircraft systems (e.g. mechani-
cal, electrical or hydraulic) which in turn control the flight
control surfaces in a manner corresponding to move-
ment of the column or the steering wheel thereof. In the
event of failure of one of the parallel systems of a corre-
sponding column, the two columns which are mechani-
cally cross-linked can be disconnected by means of a
selective connection mechanism.
[0004] A disadvantage in these types of systems is
that they are often bulky, require significantly more
space in an aircraft cockpit and involve addition of servo
and trim motors connected to the cable system for auto-
pilot backdrive and trim. Thus, it becomes desirable to
replace such systems with active sidesticks, including
servomotors, which are smaller and easier to use in
controlling an aircraft then conventional column control
systems.
[0005] European Patent Specification No. EP
384806 describes an active hand controller system for
aircraft.
[0006] This document shows an active hand con-
troller system comprising first and second active control
handles each moveable about a pitch axis and a roll
axis and each including sensor means comprising
means for detecting movement of the respective first
and second active control handles about said axes and
for generating a signal representative of said move-
ment. Control electronic means receive said signal from
the sensor means and generate a control signal in
response thereto representative of said movement. A
servo motor is connected on each axis to each of the

first and second active control handles. Said control sig-
nal is communicated to the control electronic means of
the first and second control handle unactuated by the
user such that the servo motors of the unactuated first
and second control handle cause movement of the
unactuated control handle in concert with the control
handle actuated by the user.

SUMMARY OF THE INVENTION

[0007] The present invention provides an active
hand controller system for aircraft as defined in Claim 1
hereinafter.
[0008] The present invention may include any one
or more of the features set out in dependent Claims 2 to
5 hereinafter.
[0009] Control electronics of the type disclosed in
U.S. Patent No. 5,291,113, may serve to receive the sig-
nals from the sensors for generating a control signal in
response thereto for controlling at least one servo motor
per axis connected to the manual control stick. The
servo motor is connected to the manual control stick
and to cable linkages of the type in use in conventional
column control systems, which are connected to an air-
craft's mechanical, electrical or hydraulic flight control
system. The servo motor when controlling the axis in
response to the control electronics will also control the
cable linkages which are connected to the aircraft flight
control system.
[0010] The system of the invention may include two
manual control sticks arranged in a dual cockpit config-
uration and having a cross feed of signals to also have
the control electronics provide a signal from one control
stick and cable linkages to the other to cause the other
control stick and cable linkages to move in a manner
duplicative of the manner in which the first control stick
is moved.
[0011] In an alternative implementation of the
invention, there is provided an active hand controller for
a fly-by-wire flight control system of an aircraft of the
type disclosed in U.S. Patent No. 5,291,113. In this
embodiment the manual control stick is electrically con-
nected to the flight control system to provide a com-
mand signal from the control electronics as is disclosed
in U.S. Patent No. 5,291,113.
[0012] For the fly-by-wire implementation the cable
system leading to the aircraft mechanical, electrical or
hydraulic flight control system operates only as a
backup with the control stick disengaged from the cable
and linkages by means of a clutch which is in a disen-
gaged condition when power is on, but which engages
the cable system should there be a failure of the fly-by-
wire system such that with or without the servo motors
using the manual control stick, the pilot or copilot can
maintain control of the aircraft. In the event power to the
servo motors or the manual control sticks fails, the
motors are selected to be backdrivable with forces
applied to the control stick (e.g., forces on the stick will
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cause motion) so as to not obstruct movement of the
cables as a result of a pilot or copilot applying force to
the handle of the control stick.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Having briefly described the invention, the
same will become better understood from the following
drawings which are discussed later in detail in the
detailed discussion of the invention, wherein:

Figs. 1a and 1b are perspective views of a sche-
matic illustration of a prior art column pitch control
system;
Fig. 2 is a perspective view like that of Figs. 1a and
1b of a prior art column roll control system in use in
aircraft;
Fig. 3 is a perspective view, partly transparent illus-
tration, of a mechanically linked active sidestick of
the type for use in the system of the present inven-
tion;
Fig. 4 is a schematic diagram showing in perspec-
tive view two active sidesticks in accordance with
the invention employed with a backup linkage and
cable, clutch operated system in accordance with
the invention as implemented on a fly-by-wire sys-
tem for pitch control with the sidesticks cross-linked
electronically across the cockpit;
Fig. 5 is a view as in Fig. 4 but illustrating the fly-by-
wire system with the backup cable system in
accordance with the invention for roll control with
the sidesticks cross-linked electronically to ensure
that they track each other in operation;
Fig. 6 is a view as in Fig. 5 showing an alternative
embodiment of the invention wherein the active
sidesticks are employed in a direct mechanical con-
nection to a conventional column-type cable driven
system for use in controlling pitch, also the sides-
ticks are cross-linked electronically and mechani-
cally to ensure that they track each other in
operation; and
Fig. 7 is a view as in Fig. 6 but showing the active
sidestick employed in a roll control arrangement.

DETAILED DISCUSSION OF THE INVENTION

[0014] Prior to discussing the invention, the prior art
conventional column systems as illustrated in Figs. 1a,
1b and 2 will be discussed. As shown in Fig. 1a, the sys-
tem for pitch control is generally designated by the
numeral 10. Two columns 12 are arranged in a parallel
arrangement and are pivotable in a manner shown by
arrows A. The columns are interconnected by means of
interconnect shaft 18 which includes a pitch mechanical
disconnect which can serve to disconnect one column
from the other by pulling handle 16. A conventional con-
trol column balance spring 20 stabilizes movement and
use of the column 12. As further illustrated in Fig. 1a, a

link 22 to the forward quadrant pitch cable pulley
assembly 24 connects the column 12 to cable 26, which
in turn leads to and is connected to the aft quadrant 30
of the system 10. The connection at the aft quadrant 30
leads to the mechanical, electrical or hydraulic system
of the flight control system through load limiters 34 for
control thereof Since the columns 12 are connected to
the flight control system by means of cables 26, the
"feel" of a mechanically linked system is not ordinarily
maintained at the column for the users thereof. In order
to ensure such "feel," as shown by the dashed line,
there is connected to the cables 26 a pitch feel simulator
unit 32 of conventional construction, as shown in Fig.
1b. An autopilot servo 28 serves to provide movement
to the column in a manner corresponding to control
pitch of the aircraft by the autopilot when the autopilot is
engaged.

[0015] Fig. 2 further illustrates the roll control
assembly 36 of the prior art column controlled system.
The steering wheel 38 is connected to cables 12a and is
shown connected by means of forward quadrant 44 to
cable assembly 52 which serves to control roll as con-
nected to port and starboard aileron controls of an air-
craft. There is provided a roll disconnect mechanism 40
which enables the cables 12a to be disconnected from
each other by merely pulling at handle 42 which then
disconnects the two columns at the roll mechanical dis-
connect 46. Balance springs 50 are arranged in a con-
ventional configuration to maintain balance between the
parallel systems of cables 12a. The cables 52 lead to
the aft quadrant (not numbered) and are connected in a
conventional configuration to a trim mechanism 54, trim
actuator 56, and as in the case with the pitch control
system of Figs. 1a and 1b, there is provided an artificial
feel unit 58 to provide artificial feel to the steering
wheels 38. An autopilot servo 60 serves to provide
movement to the wheel in a manner corresponding to
control roll of the aircraft by the autopilot when the auto-
pilot is engaged.
[0016] Fig. 3 schematically illustrates in partial
transparent and perspective view, a mechanically linked
active sidestick 62 of the type employed in the present
invention. The active sidestick 62 includes a handle 80
which is moveable about a pitch axis (x) and a roll axis
(y). The handle 80 includes connected thereto at least
one motor on each axis generally illustrated by the
number 76a for the pitch axis and 76b for the roll axis.
Although one motor is shown numbered for each axis, it
will be appreciated that more than one can be
employed, depending on the redundant configuration.
[0017] Connected to motor 76a is a pitch interface
link 68 which has connected thereto a push rod 70
which leads to the forward quadrant cable pulley in both
embodiments of the present invention. Connected to
the motor 76b, is a roll pulley assembly 72 including
cable 74, also implemented in both embodiments of the
present invention. The roll cable 74 and the push rod 70
are connected to the forward quadrant in a manner sim-
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ilar to that illustrated in Figs. 1a-2.

[0018] A mother board 66 interconnects the control
electronics 64 sensors connected (not shown) to handle
80 to detect movement and force thereof and generate
a signal, typically a position signal, or even a force sig-
nal as a result of force applied to and movement of han-
dle 80 caused by a user. The operation of the control
electronics through the sensors as well as the motors
76a and 76b will not be detailed further herein but is as
described in U.S. Patent No. 5,291,113. The control
electronics serve to control the operation of the motors
in response to a pilot's use of the handle 80 to cause the
motor to drive the pitch and roll linkages and cables as
well as to drive movement of the handle 80 in response
to any external control signal being received by the elec-
tronics, which are then processed and transmitted to a
respective motor 76a or 76b to move a respective han-
dle 80. The motors 76a and 76b provide the "feel" to the
system during piloted operation.
[0019] Specific implementation of the gimbal con-
figuration for the roll and pitch implementation will
require consideration of decoupling motion of the inner-
most gimbal from the outermost gimbal. One option is
with roll as the innermost and pitch as the outermost,
then a decouple mechanism can be implemented simi-
lar to that achieved on previous purely mechanically
linked systems such as the commercially available mili-
tary Cobra helicopter forward sidestick configuration.
This decouple mechanism has been implemented in
prior art and as such is not a subject matter of this
invention.
[0020] A first embodiment of a pitch control system
in accordance with the invention is generally illustrated
at Fig. 4. In Fig. 4, the pitch control system mechanically
connected to the aircraft flight control system is essen-
tially the same as illustrated in Fig. 1a without the
mechanical interconnect shaft, and in addition, a disen-
gage clutch 86 for pitch is configured so that the active
sidesticks 62 are disengaged from the cables 26 when
power is on. Thus in this configuration, the system is
employed in a fly-by-wire system wherein the aircraft
flight control surfaces are controlled by electrical signals
transmitted through lines 88 from the respective active
sidesticks 62.
[0021] Movement of the handles 80 results in posi-
tion and force signals being transmitted and processed
by control electronics 90 to be transmitted to the respec-
tive motor 76a, and such movement also results in a
direct signal for control of the fly-by-wire system being
transmitted through lines 88, depending on which han-
dle is moved as is described in said above-referenced
international applications and U.S. patent.
[0022] Thus, movement of the pilot handle 80 on
the left side of the drawing will result in a control signal
being transmitted on its line 88, as well as a torque sig-
nal for electronic coupling being transmitted by means
of switch 84 when closed, to the control electronics 90
of the copilot, i.e., right side, to result in a signal being

fed to motor 76a to cause the handle 80 to move in a
manner corresponding to that of the pilot handle 80 on
the left side. As may be appreciated, also shown is a
center command control line 92 for inputting a number
of different signals, for example, for signals from an
autopilot system and for signals in response to the flight
control surfaces being forced to move by external
forces. Such an applied signal results in a correspond-
ing movement of both handles 80 caused by being
driven by the respective motors 76a.

[0023] As will be appreciated, upon failure of the fly-
by-wire system, a number of things can occur. First, a
complete system shutdown may occur (e.g., power
loss), in which case the clutches 86 will close allowing
the handle 80 to be driven to drive the cables 26 to
maintain control of the aircraft flight control system. In
the case of total system failure including failure of power
to motors 76a, the motors are backdrivable and as such
will not impede movement of the handle 80 and cables
26. Thus, the handles 80 are moved based on pure
physical strength of pilot and copilot alone resulting in
degraded pilot "feel". An alternative failure can occur
when there is a failure of the electronics of the fly-by-
wire system, but power is maintained to motors 76a. In
this scenario the motors 76a drive the cables in a man-
ner where not much force is required of the pilot or copi-
lot in moving the control stick handles 80.
[0024] One alternative configuration of the embodi-
ment of Fig. 4 can include a mechanical interconnecting
cross-link similar to that of Fig. 1 a connecting the copi-
lot and pilot active sidesticks 62 not only electrically by
means of switch 84 but also mechanically with a shaft
similar to interconnect shaft 18 also having a mechani-
cal disconnect 14 for pitch as shown in Fig. 1a. The
clutches 86 will allow engagement of the mechanical
linkage flight control system as presented or independ-
ently engage or disengage the mechanical cross-link
interconnecting shaft.
[0025] The roll control system of this embodiment of
the invention is shown in Fig. 5 in a manner similar to
that of Fig. 4. It will be appreciated that the control elec-
tronics is likewise similar to that disclosed in U.S. Patent
No. 5,291,113, and need not be disclosed in greater
detail herein with reference being made to said U.S. pat-
ent for the details of said electronics.
[0026] In the roll control system, a roll clutch 94
serves to disengage the mechanical system and cables
52 at the forward quadrant roll cable pulley assembly 44
from the active sidesticks 62. The active sidesticks are
typically connected and interfaced to the forward quad-
rant pulley 44 through a roll output pulley 45. A control
signal in the fly-by-wire mode is typically generated by
movement of the handles 80 by the sensor thereof and
transmitted through lines 96 to the fly-by-wire control
system.
[0027] As in the case with the pitch control of Fig. 4,
the torque coupling signals are interconnected by
means of a switch 98 which serve to transmit cross sig-
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nals between active sidestick assemblies 62 to ensure
that they track each other in movement by processing
the cross signals in the respective control electronics
90, which are then transmitted to motors 76b to drive
the handles 80. Likewise, a center command or autopi-
lot signal is also transmitted to the roll axis of the system
by means of an input line 100 as illustrated in Fig. 5.

[0028] As will be appreciated, first and second alter-
native variations of both mechanical and electrical inter-
connection between the pilot and copilot roll control
systems will be effected in the same manner as dis-
cussed with reference to Fig. 4. First, a mechanical
cross-link can be provided similar to that of roll intercon-
nect shaft 48 of Fig. 2 in addition to the electrical inter-
connection. Secondly, the connection through switch 98
between the torque coupling signals can be such that
there is no connection resulting in only the mechanical
interconnect shaft 48.
[0029] Having thus described the pitch and roll con-
trol system employing active sidestick 62 in accordance
with this first embodiment of the invention as imple-
mented on a fly-by-wire system with a mechanical
backup, the second embodiment of the invention will be
discussed with reference to Figs. 6 and 7.
[0030] The embodiment of Figs. 6 and 7 contem-
plates the use of the active sidestick 62 as a direct sub-
stitution for the conventional mechanical column 12 of
Figs. 1a, 1b and 2. Specifically, as will be appreciated
from the drawing, since the sidesticks of 62 of necessity
employ motors 76a and 76b and electronics electrically
cross-linking them, there will be some electronics
involved similar to that disclosed in U.S. Patent No.
5,291,113, but there is no electrical connection to a fly-
by-wire system as generally illustrated by lines 88 and
96 of Figs. 4 and 5.
[0031] Further simplification in the embodiments
illustrated in Figs. 6 and 7 from Figs. 4 and 5, is that
flight control is achieved through the cables 26 and 52
respectively connected to the aircraft mechanical, elec-
trical or hydraulic flight control system. The clutches 86
and 94 of Figs. 4 and 5 for the fly-by-wire implementa-
tion are eliminated in the preferred configuration shown
in Figs. 6 and 7 for pitch and roll control respectively for
flight control with a mechanically linked sidestick. The
systems illustrated in Figs. 6 and 7 have the advantage
of the servo motors 76a and 76b driving the cables 26
and 52, wherein not much force is required of the pilot
and copilot in moving the control stick handles 80. Addi-
tional benefits are achieved because the servo motors
76a and 76b are used to achieve the functions of Figs.
1a and 2 autopilot servo 28 and 60 with associated
mechanisms and the Fig. 2 trim servo 56 with associ-
ated mechanisms, thereby simplifying the mechanical
control system reducing complexity and weight.
[0032] Fig. 6 generally illustrates the connection of
the active sidesticks 62 in a manner similar to that of
Fig. 1a and including an interconnect shaft 18 with a
pitch mechanical disconnect mechanism 14 which is

activated by handle 16. As in the case with Fig. 1a, the
system for pitch control is connected by means of
cables 26 through forward quadrant pulley 24 which is in
turn driven by the link 22 to the forward quadrant.

[0033] As may be appreciated, the active sidestick
62 handle 80 may be driven to result in signals picked
up by sensors and transmitted to control electronics 90.
The control electronics 90 translates the signal into a
motor control signal which is transmitted to motor 76a.
The motor 76a as a result drives the linkage 22. As may
be appreciated, the motor 76a is selected to be of a type
sufficiently powerful and effective to drive the linkage 22
to control the cables 26 which in turn drives the aircraft
mechanical, electrical or hydraulic systems for control of
the flight control surfaces.
[0034] The active sidesticks 62 are also electroni-
cally interconnected through switch 84 such that, for
example, when the left side pilot handle 80 is moved, a
torque signal for electronic coupling is transmitted by
means of switch 84 when closed to corresponding con-
trol electronics 90 of the copilot sidestick 62 to result in
an augmented signal being transmitted from the control
electronics 90 to motor 76a to drive handle 80 in a man-
ner corresponding to the movement of the other handle
80. The electronic disconnect switch 84 for the elec-
tronic coupling can be simultaneously controlled by the
disconnect handle 16 when mechanical cross-cockpit
disconnect mechanism 14 is selected. The cross-cock-
pit tracking between the pilot and copilot sidesticks will
be dominantly controlled by the electrical interconnec-
tion through switch 84 because of the inherent backlash
and compliance in the mechanical interconnection via
shaft 18 and associated mechanisms. Likewise, the
system can be configured to include an electrical input
through line 92 from external sensors detecting the
movement of flight control surfaces or, for example, from
an autopilot system which would ensure that the han-
dles 90 track the movement of the flight control surfaces
or the commands of the autopilot system to the flight
control surfaces.
[0035] As may also be appreciated, making refer-
ence to the embodiments of Figs. 4 and 5, an alternative
interconnect between the two active sidestick systems
62 from Figs. 6 and 7 can be achieved. The alternative
from Figs. 6 and 7 may be configured such that only
electrical signals are transmitted between sidesticks 62.
With this alternative, the complete electrical intercon-
nect can be maintained but the mechanical interconnect
through shalt 18 can be eliminated.
[0036] Fig. 7 illustrates the roll control system in a
manner similar to that of Fig. 5 and Fig. 6. In this case,
there is also no control signal line to a fly-by-wire sys-
tem but the active sidesticks 62 are interconnected elec-
trically through switch 98 in a manner similar to that of
Fig. 6. The roll control mechanical interface is via the roll
control pulley illustrated using the number 45 again.
There is a direct link by means of forward quadrant pul-
ley 44 to the cables 52 which in turn control the roll flight
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control surfaces, i.e., ailerons, of the aircraft. As in the
case with the pitch control of Fig. 6, lines 100 serve to
provide an electrical input which is reflective of either
movement of the flight control surface or is a signal from
an autopilot system to ensure tracking between the han-
dle 80 and the autopilot system.

[0037] Likewise, as in the case with Fig. 6 various
permutations can be set up wherein the mechanical
cross link can be eliminated between the active sides-
tick 62.

Claims

1. An active hand controller system for aircraft com-
prising:

first and second active control handles (80)
each moveable about a pitch axis (x) and a roll
axis (y),
each of the first and second handles (80)
including:

sensor means for detecting movement of
and force applied to the respective first and
second active control handles (80) about
said pitch axis (x) and said roll axis (y) for
generating a signal representative of said
movement and force applied thereto;
control electronics means (90) for receiv-
ing said signal from said sensor means
and for generating a control signal in
response thereto representative of the
movement and force applied to the respec-
tive first and second active control handles,
the control electronics means of the
respective first and second control handles
being coupled to one another, and
at least one servo motor (76a,76b) con-
nected on each axis to each of the first and
second active control handles (80) and to
respective mechanical cable linkages
(72,74) connected to an aircraft flight con-
trol system, the servo motors being further
connected to said control electronic means
for moving said cable linkages in response
to the control signal received from said
control electronic means as a result of any
one of the first and second active control
handles being actuated by a user about at
least one of said pitch axis (x) and said roll
axis (y), the control signal being further
communicated to the control electronics
means of the first and second control han-
dle unactuated by a user such that the
servo motors of the unactuated first and
second control handle cause movement of
the unactuated control handle in concert
with the control handle actuated by a user.

2. A system according to Claim 1 characterised by
electronic disconnect means (84) for selectively
electrically disconnecting one of said first and sec-
ond active control handles (80) from the other of
said first and second active control handles for pre-
venting signals generated by the corresponding
sensor means of said one of said first and second
active control handles as a result of movement
thereof from being reflected in the control signal
received by the corresponding control electronics
(90) of the other of said first and second active con-
trol handles.

3. A system according to Claim 1 or 2 characterised
by mechanical connection means for mechanically
connecting the cable linkages (72,74) of the
respective first and second active control handles
(80) to ensure said cable linkages operate together
as a single unit.

4. A system according to any preceding Claim charac-
terised by mechanical and electrical means (14) for
selectively disconnecting said mechanical connec-
tion means and the control electronics mean of the
first and second active control handles, respec-
tively, to allow each cable linkage (72,74) to operate
independently of the other.

5. A system according to any preceding Claim charac-
terised in that the control electronics means (90) of
each of the first and second active control handles
(80) generates a further control signal in response
to the signal received from the sensor means of the
respective first and second control handle (80), the
further control signal being transmitted to a fly-by-
wire flight control system for control thereof.

Patentansprüche

1. Aktives Handsteuersystem für ein Flugzeug, auf-
weisend:

erste und zweite aktive Steuerhandgriffe (80),
die jeweils um eine Nickachse (x) und eine Rol-
lachse (y) bewegbar sind,
wobei jeder der ersten und zweiten Handgriffe
(80) umfaßt:

eine Sensoreinrichtung zur Feststellung
der Bewegung und Kraft, die an die ent-
sprechenden ersten und zweiten aktiven
Steuerhandgriffe (80) um die Nickachse (x)
und die Rollachse (y) angelegt werden, um
ein Signal entsprechend der Bewegung
und der angelegten Kraft zu erzeugen;
eine Steuerelektronikeinrichtung (90) für
den Empfang des Signales von der Sen-
soreinrichtung und zur Erzeugung eines
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Steuersignales in Antwort darauf entspre-
chend der Bewegung und der angelegten
Kraft von dem entsprechenden ersten und
zweiten aktiven Steuerhandgriff, wobei die
Steuerelektronikeinrichtungen der ent-
sprechenden ersten und zweiten Steuer-
handgriffe miteinander gekoppelt sind; und

wenigstens einen Servomotor (76a,76b),
der an jede Achse des ersten und zweiten
aktiven Handsteuergriffes (80) und an ent-
sprechende mechanische Kabelverbin-
dungen (72,74), die mit einem Flugzeug-
Flugsteuersystem verbunden sind, ange-
schlossen ist, wobei die Servomotoren fer-
ner an die Steuerelektronikeinrichtung
angeschlossen sind, um die Kabelverbin-
dung auf Grund des von der Steuerelektro-
nikeinrichtung empfangenen
Steuersignales zu bewegen, wenn irgend-
einer der ersten und zweiten aktiven Hand-
steuergriffe durch einen Benutzer um
wenigstens die Nickachse (x) oder die Rol-
lachse (y) betätigt wird, wobei das Steuer-
signal ferner an die
Steuerelektronikeinrichtung des durch
einen Benutzer nicht betätigten ersten und
zweiten Steuerhandgriffes übermittelt wird,
so daß die Servomotoren des nicht betä-
tigten ersten und zweiten Steuerhandgrif-
fes eine Bewegung des nicht betätigten
Steuerhandgriffes zusammen mit dem
durch einen Benutzer betätigten Steuer-
handgriff hervorrufen.

2. System nach Anspruch 1, gekennzeichnet durch
eine elektronische Trenneinrichtung (84) zur selek-
tiven elektronischen Trennung eines der ersten und
zweiten aktiven Handsteuergriffe (80) von dem
anderen der ersten und zweiten aktiven Handsteu-
ergriffe, um zu verhindern, daß Signale, die durch
die entsprechende Sensoreinrichtung eines der
ersten und zweiten aktiven Handsteuergriffe infolge
deren Bewegung erzeugt werden, in dem Steuersi-
gnal wiedergegeben werden, das von der entspre-
chenden Steuerelektronik (90) des jeweils anderen
ersten und zweiten aktiven Steuerhandgriffes emp-
fangen wird.

3. System nach Anspruch 1 oder 2, gekennzeichnet
durch mechanische Verbindungseinrichtungen
zum mechanischen Verbinden der Kabelverbinder
(72,74) der entsprechenden ersten und zweiten
aktiven Steuerhandgriffe (80), um sicherzustellen,
daß die Kabelverbindungen zusammen als eine
einzige Einheit arbeiten.

4. System nach irgendeinem vorhergehenden
Anspruch, gekennzeichnet durch mechanische

und elektrische Einrichtungen (14) zur selektiven
Trennung der mechanischen Verbindungseinrich-
tungen und der Steuerelektronikeinrichtungen der
entsprechenden ersten und zweiten aktiven Steu-
erhandgriffe, um jeder Kabelverbindung zu gestat-
ten, unabhängig von der anderen zu arbeiten.

5. System nach irgendeinem vorhergehenden
Anspruch, dadurch gekennzeichnet, daß die
Steuerelektronikeinrichtung (90) jeder der ersten
und zweiten aktiven Steuerhandgriffe (80) ein wei-
teres Steuersignal auf Grund des von der Sensor-
einrichtung des entsprechenden ersten und
zweiten Steuerhandgriffes (80) empfangenen
Signales erzeugt, wobei das weitere Steuersignal
an ein Fly-by-Wire-Flugsteuersystem zu dessen
Steuerung übertragen wird.

Revendications

1. Système de commande manuelle active destiné à
un aéronef comprenant :

des première et seconde poignées de com-
mande active (83), chacune mobile autour d'un
axe de tangage (x) et d'un axe de roulis (y),
chacune des première et seconde poignées
(80) comprenant :

un moyen de capteur destiné à détecter le
déplacement des première et seconde poi-
gnées de commande active (80) respecti-
ves et une force qui leur est appliquée
autour dudit axe de tangage (x) et dudit
axe de roulis (y) afin de générer un signal
représentatif dudit déplacement et de la
force qui leur est appliquée,
des moyens de circuits électroniques de
commande (90) destinés à recevoir ledit
signal provenant dudit moyen de capteur
et à générer un signal de commande en
réponse à celui-ci, représentatif du dépla-
cement et de la force appliquée aux pre-
mière et seconde poignées de commande
active respectives, les moyens de circuits
électroniques de commande des première
et seconde poignées de commande res-
pectives étant reliés l'un à l'autre, et
au moins un servomoteur (76a, 76b)
accouplé sur chaque axe à chacune des
première et seconde poignées de com-
mande active (80) et à des liaisons par
câble mécaniques respectives (72, 74)
reliées à un système de commande de vol
d'un aéronef, les servomoteurs étant en
outre reliés auxdits moyens de circuits
électroniques de commande afin de dépla-
cer lesdites liaisons par câble en réponse
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au signal de commande reçu desdits
moyens de circuits électroniques de com-
mande en tant que résultat de l'actionne-
ment de l'une quelconque des première et
seconde poignées de commande active
par un utilisateur autour d'au moins l'un
dudit axe de tangage (x) et dudit axe de
roulis (y), le signal de commande étant en
outre transmis aux moyens de circuits
électroniques de commande de la pre-
mière ou de la seconde poignée de com-
mande qui n'est pas actionnée par un
utilisateur de sorte que les servomoteurs
de la première ou la seconde poignée de
commande non actionnée provoquent le
déplacement de la poignée de commande
non actionnée de concert avec la poignée
de commande actionnée par un utilisateur.

2. Système selon la revendication 1, caractérisé par
des moyens de déconnexion électronique (84) des-
tinés à déconnecter électriquement sélectivement
l'une desdites première et seconde poignées de
commande active (80) de l'autre desdites première
et seconde poignées de commande active afin
d'empêcher des signaux, générés par le moyen de
capteur correspondant de ladite une desdites pre-
mière et seconde poignées de commande active
suite au déplacement de celle-ci, d'être réfléchis
dans le signal de commande reçu par les circuits
électroniques de commande correspondants (90)
de l'autre desdites première et seconde poignées
de commande active.

3. Système selon la revendication 1 ou 2, caractérisé
par des moyens de connexion mécanique destinés
à connecter mécaniquement les liaisons par câble
(72, 74) des première et seconde poignées de com-
mande active respectives (80) afin d'assurer que
lesdites liaisons par câble fonctionnent ensemble
comme une seule unité.

4. Système selon l'une quelconque des revendica-
tions précédentes, caractérisé par des moyens
mécaniques et électriques (14) destinés à décon-
necter sélectivement lesdits moyens de connexion
mécanique et les moyens de circuits électroniques
de commande des première et seconde poignées
de commande active, respectivement, afin de per-
mettre que chaque liaison par câble (72, 74) fonc-
tionne indépendamment de l'autre.

5. Système selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que les
moyens de circuits électroniques de commande
(90) de chacune des première et seconde poignées
de commande active (80) génèrent un autre signal
de commande en réponse au signal reçu depuis le

moyen de capteur des première et seconde poi-
gnées de commande (80) respectives, l'autre signal
de commande étant transmis à un système de
commande de vol à commandes de vol électriques
en vue de la commande de celui-ci.
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