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(57) Abrege(suite)/Abstract(continued):

control unit Is connectable to a speed sensor, which provides a sighal representing the actual speed of the bow wheel of the’
alrcraft. The bow steer control unit outputs a blocking signal to be transmitted to a steering mechanism as soon as the detected
actual speed of the bow wheel exceeds a predetermined bow wheel speed value. The testing device comprises a connection
Interface (14) to be connected to at least one Iinput port of the bow steer control unit and a bow wheel speed simulating nit for
generating a bow wheel speed simulation signal, which represents a particular simulated bow wheel speed value exceeding the
predetermined speed value The generated bow wheel speed simulation signal is transmitted to the bow steer control unit via the
connection interface. The output of the bow steer control unit in response to the recelived bow wheel speed simulation signal Is
then monitored.
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(57) Abstract: The invention relates to a testing
device (12) for checking the operability of a bow
steer control unit (10) in an aircraft. The bow
steer control unit has a plurality of input ports
and a plurality of output ports, wherein at least
one of the input ports of the bow steer control
unit is connectable to a speed sensor, which pro-
vides a signal representing the actual speed of the
bow wheel of the' aircraft. The bow steer con-
trol unit outputs a blocking signal to be transmit-
ted to a steering mechanism as soon as the de-
tected actual speed of the bow wheel exceeds a
predetermined bow wheel speed value. The test-
ing device comprises a connection interface (14)
to be connected to at least one input port of the
bow steer control unit and a bow wheel speed
simulating nit for generating a bow wheel speed
simulation signal, which represents a particular
simulated bow wheel speed value exceeding the
predetermined speed value The generated bow
wheel speed simulation signal is transmitted to
the bow steer control unit via the connection in-
terface. The output of the bow steer control unit
in response to the received bow wheel speed sim-
ulation signal is then monitored.
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TESTING DEVICE AND METHOD FOR CHECKING THE OPERABILITY OF A NOSE WHEEL
STEERING CONTROL UNIT IN AN AIRCRAFT =

The present invention relates to a testing device and a corresponding method for
checking the operability of a bow steer control unit in an aircraft.

In the field of aircraft, it is necessary to block the steering function of a front steering
wheel arranged at the bow of the aircraft as soon as the aircraft runs on the ground
with a certain velocity, e.g. above 70 knots. This means that the bow wheel (i.e. the
front wheel) of the respective aircraft must be blocked against any steering move-
ment, even if a respective signal from the cockpit is received by the steering mecha-
nism. The control of the bow wheel steering is performed by a bow steer control
unit. For safety reasons, modern aircrafts usually comprise two separate bow steer
control units which are usually accommodated within common single housing. Both
bow steer control units are adapted to control the steering of the bow wheel as well
as to monitor the operation of the bow wheel steering. It is also known in the art to
use both bow steer control units, synchronously, wherein one bow steer unit is in a
command mode controlling the bow steering and the respective other bow steer
control unit is in @ monitoring mode monitoring the operation of the bow steering.
After each flight, the command and monitoring responsibility of the two bow steer
control units are changed, i.e. both bow steer control units are used alternately for

monitoring and controlling.

It is also common practice to use a plurality of speed sensors in order to monitor the
actual speed of the bow wheel. Each speed sensor, or at least a plurality of the bow
wheel speed sensors, provided in the aircraft are connected to the bow steer control
unit and transmit output signals thereto. Moreover, the bow steer control unit can
also be connected to a plurality of further components of the aircraft, for example for
controlling the ground spoiler, for controlling the slats and the aileron and for output-
ting certain operational states by optical indicators or the like.

In order to guarantee a high fail safety, the operability of the bow steer control units
are to be checked in regular intervals. It is the object of the present invention to
provide a testing device and a corresponding method for checking the operability of a
bow steer control unit in an aircraft in an easy and time saving manner.
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This object is solved by a testing device for checking the operability of a bow steer
control unit in an aircraft, wherein the bow steer control unit has a plurality of input
ports and a plurality of output ports, wherein at least one of the input ports of the
bow steer control unit is connectable to a speed sensor, which provides a signal
representing the actual speed of the bow wheel of the aircraft, and wherein the bow
steer control unit outputs a blocking signal to be transmitted to a steering mecha-
nism as soon as the detected actual speed of the bow wheel exceeds a predeter-
mined bow wheel speed value. The testing device comprises a connection interface
to be connected to at least one input port of the bow steer control unit and a bow
wheel speed simulating unit for generating a bow wheel speed simulation signal,
which represents a particular simulated bow wheel speed value exceeding the prede-
termined speed value, wherein the generated bow wheel speed simulation signal is
transmitted to the bow steer control unit via the connection interface and wherein
the output of the bow steer control unit in response to the received bow wheel speed
simulation signal is monitored.

The testing device can be easily connected to the bow steer control unit by connect-
ing the connection interface of the testing device to the respective input and output
ports of the bow steer control unit. Preferably, respective plug connectors are pro-
vided. Thereafter, certain test procedures can be performed manually or automati-
cally by using the testing device.

It may be necessary to dismount from the bow steer control unit the aircraft in order
to connect the connection interface of the testing device according to the invention
to the respective input and output ports of the bow steer control unit, e.g. via the
plug connectors.

According to one embodiment of the invention, the bow steer control unit comprises
a plurality of speed sensor input ports each connectable to a separate speed sensor
and wherein the connection interface comprises corresponding simulated speed
signal output ports to be connected to the speed sensor input ports of the bow steer
control unit. Thereby, the function of all speed sensors and the interaction between
these speed sensors and the bow steer control unit can be tested. It is possible to
check the interaction between the bow steer control unit and each of the speed sen-
sors, separately, by deactivating the connection between all speed sensors and the
bow steer control unit and by sending a simulated speed sensor signal from the
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testing device to the bow steer control unit. The reaction of the bow steer control
unit in response to the received simulated speed sensor signal is then monitored.

The bow steer control unit according to the invention may comprise at least one,
preferably two, bow wheel speed simulation signal generators for generating an AC
voltage signal, in particular in a frequency range around 2600 Hz. Such an AC volt-
age signal usually corresponds to a velocity of 90 knots. Usually, the predetermined
bow wheel speed value, which is relevant for blocking the steering function of the
bow wheel, is in the range of 70 knots. By using of two bow wheel speed simulation
signal generators, which are preferably sinus generators, the fail safety of the testing
device according to the invention can be improved.

In order to facilitate the use of the testing device according to the invention, the
connection interface may further include a voltage supply port to be connected to a
voltage output of the bow steer control unit. Thereby, there is no additional, i.e.

external, voltage supply necessary.

In a further embodiment, the testing device may comprise a supply indicator, in
particular an optical supply indicator, for indicating an appropriate voltage supply.
Moreover, it is possible according to the invention that the testing device further
comprises a manual user interface for a manual activation of testing functions of the
testing device. Thus, as already indicated above, it is possible to perform predeter-
mined testing procedures automatically or to check the operability of the bow steer
control unit and further components of the aircraft connected thereto manually.

As already discussed in the introductory part, usually airports provide simulation
systems for the aircrafts. Considering this, according to one embodiment of the in-
vention the connection interface includes connection ports to be connected to an
external simulation system, in particular to an airport operation system, providing
predetermined simulation procedures based on airport related parameters for simu-
lating certain operation scenarios.

According to a further embodiment of the invention the connection interface further
comprises at least one input port to be connected to a corresponding output port of
the bow steer control unit for checking the correctness of the output signal provided
Dy the bow steer control unit in response to the bow wheel speed simulation signal.
This output can include an optical or acoustical indication.
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According to a further embodiment of the invention, the connection interface further
comprises at least one output port to be connected to a further external component
Interacting with the bow steer control unit wherein the bow steer control unit pro-
vides a simulated output signal for checking the operability of external component.

This function is may be required, as a plurality of external components in the aircraft
are fed with signals from the bow steer control unit and controlled based thereupon.

One example for such an external component is the ground spoiler control unit.
Thus, according to one embodiment of the invention of the output ports of the con-
nection interface is adapted to be connected to a ground spoiler control unit for
checking whether the ground spoiler control unit drives a ground spoiler, when the
received signal indicates that the bow wheel speed has exceeded the predetermined
speed value. Considering this, it is possible according to the invention that the con-
nection interface includes an output port for the left wing ground spoiler control unit
and a further output port for the right wing ground spoiler control unit, respectively.

In addition or as an alternative to a connection to the ground spoiler control unit, it is
also possible according to the invention, that one of the output ports of the connec-
tion interface is adapted to be connected to an aircraft data monitoring device for
checking whether the aircraft data monitoring device processes and indicates the

received simulated data, appropriately.

Moreover, it is possible that one of the output ports of the connection interface is
adapted to be connected to slat aileron control device for checking whether the slat
aileron control device controls the slats and/or the aileron appropriately after the
predetermined speed value has been exceeded by the bow wheel speed simulation
signal. Considering this, it is also possible that the connection interface includes two
sets of output ports, each separately connectable to one of two separate slat aileron
control devices provided in the aircraft, wherein the testing device is arranged to
operate the two separate slat aileron control devices, synchronously, such that one of
the slat aileron control devices operates in an activated command mode, when the

respective other slat aileron control device operates in a monitoring mode.

As already indicated in the introductory part, it is common practice to provide an
aircraft with two separate bow steer control units. Considering this measure for in-
creasing the fail safety, a further embodiment according to the present invention
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provides that the connection interface includes two sets of output ports each sepa-
rately connectable to one of two separate bow steer control units provided in the
aircraft, wherein the testing device is adapted to operate and test the two separate
bow steer control units, synchronously, such that one of the bow steer control units
operates in an activated command mode, when the respective other bow steer con-
trol unit operates in an monitoring mode, and vice versa.

The object of the present invention is also achieved by a method for checking the
operability of a bow steer control unit in an aircraft, wherein the bow steer control
unit has a plurality of input ports and a plurality of output ports, wherein at least one
of the input ports of the bow steer control unit is connectable to a speed sensor
which provides a signal representing the actual speed of the bow wheel of the air-
craft and wherein the bow steer control unit outputs a blocking signal to be transmit-
ted to a steering mechanism as soon as the detected actual speed of the bow wheel
exceeds a predetermined bow wheel speed value. The method comprises the steps
of connecting a connection interface of a testing device, as described above, to at
least one input port of the bow steer control unit, generating a bow wheel speed
simulation signal, which represents a particular simulated bow wheel speed value
exceeding the predetermined speed value, transmitting the generated bow wheel
speed simulation signal to the bow steer control unit via the connection interface and
monitoring the output of the bow steer control unit in response to the received bow

wheel speed simulation signal.

Thus, by applying the method according to the invention, it can be checked whether
the bow wheel indeed is blocked, when the bow wheel speed simulation signal ex-
ceeds the predetermined speed value.

The method according to the present invention may further comprise the steps of
connecting the testing device to an external simulation system, in particular an air-
port operation system, which provides predetermined simulation procedures, and
simulating certain operation scenarios based on the predetermined simulation proce-

dures.

Moreover, the method according to the invention may further comprise the steps of
connecting the testing device to a corresponding output port of the bow steer control
unit and checking the correctness of the output signal provided by the bow steer
control unit in response to the bow wheel speed simulation signal.
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As already discussed above in view of the testing device, the method according to
the invention may further comprise the steps of connecting the testing device to a
further external component controlled by the bow steer control unit and providing a
simulated output signal, which is transmitted to the external component, for checking
the operability of external component.

In addition or in alternative to that, the method according to the invention may fur-
ther comprise the steps of connecting the testing device to a ground spoiler control
unit and checking whether the ground spoiler control unit activates a ground spoiler
after the predetermined speed value has been exceeded by the bow wheel speed
simulation signal.

Furthermore, the method according to the invention may comprise the steps of con-
necting the testing device to an aircraft data monitoring device and checking whether
the aircraft data monitoring device processes and indicates the received simulated
data, appropriately.

According to a further embodiment, the method according to the invention may
comprise the steps of connecting the testing device to a slat aileron control device
and checking whether the slat aileron control device controls the slats and the aileron
appropriately, after the predetermined speed value has been exceeded by the bow
wheel speed simulation signal. Additionally, the method according to the invention
may further comprise the steps of connecting the testing device to two separate slat
alleron control devices provided in the aircraft and operating the two separate slat
aileron control devices, synchronously, by using the testing device such that one of
the slat aileron control devices operates in an activated command mode, when the
respective other slat aileron control device operates in an monitoring mode, and vice
versa.

Finally, as already indicated above, the method according to the invention may com-
prise the steps of connecting the testing device to one of two separate bow steer
control units provided in the aircraft and operating the two separate bow steer con-
trol units, synchronously, by using the testing device such that one of the bow steer
control units operates in an activated command mode, when the respective other
bow steer control unit operates in an monitoring mode, and vice versa.
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A preferred embodiment of a testing device according to the present invention will
now be explained in more detail with reference to the accompanying drawings, in

which:

Fig.1 shows a perspective schematic view of a testing device according to the
invention connected to a bow steer control unit and

Fig.2 shows a top plan view of an embodiment of the manual user interface of
the testing device according to the invention.

Fig. 1 shows a bow steer control unit 10 and a testing device 12 according to the
Invention, which are connected to each other by means of a connection cable ar-
rangement 14. The connection cable arrangement 14 includes two parts. A first part
16 Is connected to the testing device and has a female plug connector 18. A second
part 20 of the connecting cable 14 is connected to the bow steer control unit 10 and
includes a corresponding male plug connector 22. The plug connectors 18 and 22
Include terminals associated to input and output ports of both the bow steer control
unit 10 and the testing device 12. It also includes power supply terminals for supply-
Ing power voltage to the testing device 12.

Fig.2 shows a top plan view of the user interface of the testing device 12. The user
Interface includes in its upper third eight buttons 24-1, 24-2, 24-3, 24-4, 24-5, 24-6,
24-7 and 24-8. With these eight buttons it is possible to activate a simulation of one
of eight speed sensors provided to detect the wheel speed of the bow steering wheel
of an aircraft. For example by pressing button 24-1, the first speed sensor associated
to the bow steering wheel of the aircraft is simulated whereas the other seven speed
sensors are not simulated and deactivated. Thus, it is possible to provide a simu-
lateted output signal generated by the testing device 12 and to transmit it via the
cable 14 to the bow steer control unit 10 in order to check the operability of the bow
steer control unit 10, in particular the response to the generated simulated speed

sensor output signal of the testing device 12.

The testing device 12 moreover includes in the middle part on the left side of Fig.2
optical indicators 26, 28, 30, 32, 34, 36. These optical indicators 26, 28, 30, 32, 34,
36 are used for showing, whether certain control units which are provided twice in
the aircraft, are currently working in a command mode or in a monitoring mode. The
indicators 26 to 36 particularly indicate which of the Slat Aileron Control Units (SEC)
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are currently working in a command mode or a monitoring mode. The testing device
also simulates a signal (valet signal) for the Flight Management Computers (FMGC).
This is due to the fact that in order to improve the fail safety, modern aircrafts usu-
ally comprise certain control units twice. When the first control unit works in the
command mode, the second control unit having the same functions operates in the
monitoring mode and monitors the operation of the control system. After each flight,
for example, the tasks are interchanged with each other and the control unit having
monitored the operation of the system then commands the respective system and
the control unit having commanded the system then monitors the system. Thus,
there is a predetermined order of operation, which also has to be checked with the
testing device. This can be done by means of the indicators 28 to 36. By using the
switches 38, 40, certain control units can be activated or deactivated. Moreover,
there is a further optical indicator 42 for indicating, whether the power supply to the
testing device is sufficient or not.

The testing device 12 is adapted to perform the testing function automatically by
executing a predetermined routine, such that a operating person simply has to moni-
tor, whether the output signals confirm the correct functioning of the tested bow
steer control unit or not. However, the testing device 12 also provides two switches
44 and 46 for checking the interaction between the bow steer control unit 10 and a
ground spoiler control unit manually. By activating switch 44 it is possible to check
whether the ground spoiler control unit correctly responds to a signal coming from
the bow steer control unit, e.g. by activating the ground spoiler on the left side. The
same applies for switch 46, which is provided for a manual activation of the ground
spoiler control unit for controlling the ground spoiler on the right side.

The two switches 48 and 50 have a similar function. They are associated to an air-
craft data monitoring device, e.g. a system data acquisition computer (SDAC). This
aircraft data monitoring device outputs a certain signal, for example an optical signal,
in the cockpit of the aircraft, as soon as the speed limit of 70 knots has been ex-
ceeded by the bow wheel of the aircraft. As soon as this predetermined bow wheel
speed value has been exceeded, the bow steering is to be blocked in order to avoid
an accident. For checking, whether the aircraft data monitoring device (SDAC) cor-
rectly recognizes an excess of this predetermined bow wheel speed value, one of the
two switches 48 and 50 are to be switched on. Thereupon, a corresponding simu-
lated signal is generated by the testing device 12 and transmitted to the aircraft data
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monitoring device. Thereupon it is checked, whether the aircraft data monitoring
device reacts appropriately or not.

Summarizing the application and the use of the testing device 12, it is to be stated
that it is easily connectable to the bow steer control unit 10 and that it facilitates to
check the operability of certain functions directly implemented in the bow steer con-
trol unit 10 or initiated thereby, for example by outputting certain control signals.
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Claims:

1. A method for checking the operability of two nose wheel steering
control units in an aircraft, wherein the nose wheel steering control units have a
plurality of input ports and a plurality of output ports, wherein at least one of the
input ports of the nose wheel steering control unit is connectable to a speed
sensor which provides a signal representing the actual speed of the nose wheel of
the aircraft and wherein the nose wheel steering control units output a blocking
signal to be transmitted to a steering mechanism as soon as the detected actual

speed of the nose wheel exceeds a predetermined nose wheel speed value, the

method comprising the steps of:

e connecting a connection interface of a testing device to at least one
input port of one of the two nose wheel steering control units provided in the

aircraft,

e generating a nose wheel speed simulation signal which represents a
particular simulated nose wheel speed value exceeding the predetermined speed
value, transmitting the generated nose wheel speed simulation signal to the nose
wheel steering control unit via the connection interface, while operating the two
separate nose wheel steering control units, synchronously, by using the testing
device such that one of the nose wheel steering control units operates in an
activated command mode, in which the nose wheel steering control unit In

command mode commands the nose wheel steering control unit when the
respective other nose wheel steering control unit operates in an monitoring mode

in which the nose wheel steering control unit in the monitoring mode monitors the

operations of the nose wheel steering units; and

e monitoring the output of the nose wheel steering control units In

response to the received nose wheel speed simulation signai.

2. The method according to claim 1, further comprising the steps of
connecting the testing device to an external simulation system, in particular an
airport operation system, which provides predetermined simulation procedures,
and simulating certain operation scenarios based on the predetermined simulation

procedures.
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3. The method according to claim 1, further comprising the steps of
connecting the testing device to a corresponding output port of the nose wheel
steering control unit and checking the correctness of the output signal provided by
the nose wheel steering control unit in response to the nose wheel speed

simulation signal.

4 The method according to claim 1, further comprising the steps of
connecting the testing device to a further external component controlled by the
nose wheel steering control unit and providing a simulated output signal, which is
transmitted {o the external component, for checking the operability of external

component.

5. The method according to claim 1, further comprising the steps of
connecting the testing device to a ground spoiler control unit and checking
whether the ground spoiler control unit activates a ground spoiler after the
predetermined speed vaiue has been exceeded by the nose wheelspeed

simulation signal.

6. The method according to claim 1, further comprising the steps of
connecting the testing device to an aircraft data monitoring device and checking
whether the aircraft data monitoring device processes and indicates the received

simulated data appropriately.

/. The method according to claim 1, further comprising the steps of
connecting the testing device to a slat aileron control device and checking
whether the slat aileron control device controls the slats and the aileron
appropriately after the predetermined speed value has been exceeded by the

nose wheel speed simulation signal.

8. The method according to claim 7, further comprising the steps of
connecting the testing device to two separate slat aileron control devices provided
in the aircraft and operating the two separate slat aileron control devices,
synchronously, by using the testing device such that one of the siat ailleron control
devices opérates in an activated command mode when the respective other slat

aileron control devices operates in an monitoring mode.
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