EP 1972 546 B1

(12)

(45)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 1972 546 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
02.11.2011 Bulletin 2011/44
Application number: 08151989.4

Date of filing: 27.02.2008

(51)

Int Cl.:

B63H 25/10 (2006.07) B63H 25/20 (2006.01)
B63H 25/24 (2006.01) F16D 1/10(2006.01)
F16D 3/06 (2006.01)

(54)

Assembly to command and control a steering means of a marine craft

Steuereinrichtung fiir ein Wasserfahrzeug

Ensemble de commande et réglage de direction pour un marine

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:

ATBEBG CHCY CZDE DKEE ES FI FR GB GR
HRHUIEISITLILT LU LV MC MT NL NO PL PT
RO SE SI SK TR

Priority: 27.02.2007 IT TO20070140

Date of publication of application:
24.09.2008 Bulletin 2008/39

Proprietor: AVIO S.p.A.
10040 Torino (IT)

Inventors:
Civardi, Massimo
10143, TORINO (IT)

Carabelli, Stefano

10054, CESANA TORINESE (IT)
Cavalli, Fabio

15100, ALESSANDRIA (IT)
Festini, Andrea

10093, COLLEGNO (IT)

Tonoli, Andrea

10051, AVIGLIANA (IT)

Representative: Jorio, Paolo et al
STUDIO TORTA

Via Viotti 9

10121 Torino (IT)

References cited:
EP-A- 0 488 963
GB-A- 816 046

WO-A-2004/108523
US-A- 4 993 976

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 972 546 B1 2

Description

[0001] The present invention relates to an assembly
to command and control a steering means of a marine
craft.

[0002] The use of hydraulically driven commands to
control a steering means of a marine craft such as, for
example, a rudder or a stabilizer, is known in the prior
art. This type of system comprises a hydraulic actuator
for each steering means that is connected directly or
through a mechanical transmission to the steering
means, and a hydraulic unit to operate the hydraulic ac-
tuator.

[0003] Although used because they are reliable, these
hydraulic drive systems are not very satisfactory, on the
one hand, because they involve the conversion of elec-
tricity to hydraulic energy and then into mechanical en-
ergy with the problems that the presence of operating
fluid involves and, on the other hand, because in the
event of failure they do not always allow a minimum de-
gree of controllability of the marine craft.

[0004] To overcome the drawbacks described above,
the use of electromechanical units is also known for ex-
ample from in the WO 2004/108523 A1. . Although these
ensure a sufficient level of maneuverability of the marine
craft even in the event of partial failure of said electro-
mechanical units, they must necessarily be greatly over-
sized or the actuators must be provided with an additional
stroke besides that normally required and, in some other
cases, additional slideways must be provided to support
loads applied transversely in relation to the normal direc-
tion of operation of the steering means, inevitably involv-
ing additional costs and unacceptable construction com-
plications.

[0005] The purpose of the present invention is to pro-
vide an assembly to command and control a steering
means of a marine craft which overcomes the problems
described above in a simple and cost-effective manner
and that is, in particular, simple and inexpensive to pro-
duce, highly efficient and functionally reliable.

[0006] According tothe presentinvention anassembly
to command and control a steering means of a marine
craft is produced, as claimed in Claim 1.

[0007] Conveniently, each of said couplings is a mon-
ostable coupling with frontal teeth normally arranged in
the mating condition; actuating means are provided to
move each of said monostable couplings to the release
condition.

[0008] Conveniently, said couplings also comprise a
common torque shaft to which said actuating means are
fitted and, for each of said electromechanical drive units,
a relative crank driven by the relative actuating means
and rotatingly coupled to the torque shaft in an axially
fixed position; each of said couplings also comprises a
relative selector coupled to said torque shaft in an angu-
larly fixed position and in an axially sliding manner and
suited to mate with said relative crank to maintain the
relative crank in an angularly fixed position in relation to
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said torque shaft.

[0009] The invention will now be described with refer-
ence to the accompanying figures which illustrate a non-
limiting example of an embodiment thereof, in which:

Figure 1 illustrates schematically and essentially as
a block diagram a preferred embodiment of the as-
sembly to command and control a steering means
of a marine craft according to the present invention;
Figure 2 illustrates, on a greatly enlarged scale and
partially in cross-section, a detail from Figure 1; and
Figure 3 is a block diagram of a control system of a
component of the assembly in Figure 1.

[0010] In Figure 1, number 1 indicates, as a whole, a
command and control assembly for adjusting the position
of a steering means 2, for example arudder or a stabilizer,
of a marine craft, which is not illustrated, about a hinge
axis 2a.

[0011] The assembly 1 comprises two mutually inde-
pendent electromechanical drive units which are indicat-
ed by numbers 3 and 4, a transmission device 6 connect-
ed in a known and not illustrated way to the rudder 2 and
a coupling and selection device 7 interposed between
the units 3 and 4 and the actuating device 6 so as to
positively connect said actuating device 6 to one or both
ofthe electromechanical units 3,4 as described more fully
below.

[0012] Again with reference to Figure 1, each unit 3,4
comprises its own electric motor 10 and a screw-nut
transmission 11. Each transmission 11 comprises, in
turn, a relative screw 12 hinged at one end to a corre-
sponding fixed support 13 that is connected to the relative
electric motor 10 through a respective transmission belt
15, and a relative nut 16 coupled to the screw 12 and
housed in a translating casing 18.

[0013] The casings 18 are hinged to the device 7,
which, according to that illustrated in Figure 2, comprises
a support frame 19, a splined torque shaft 20 having an
axis 21 thereof orthogonal to the screws 12 and coupled
to the frame 19 through a pair of bearings 22 so as to
pivot about said axis 21 and in an axially fixed position.
[0014] The device 7 also comprises a crank 23 with a
foot 24 fixed to a central portion of the shaft 20 and a
head 25 hinged to the actuating device 6 and, for each
electromechanical drive unit 3,4, a respective crank 26.
The cranks 26 are arranged symmetrically on opposite
sides of the crank 23, are hinged at one end to the relative
translating casing 18 and, at the other end, terminate with
relative feet 27 rotatingly coupled to the respective ter-
minal parts 20a of the shaft 20 and arranged to come up
against arelative external radial flange 28 firmly connect-
ed to said shaft 20.

[0015] Each foot 27 bears a plurality of frontal teeth 30
facing the frontal teeth of the other foot 27 and consti-
tutes, together with the respective portion 20a of the shaft
20, part of a relative coupling 33 for transmitting the mo-
tion to frontal teeth of the normally coupled type (Figure
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2).

[0016] Each coupling 33 also comprises a relative se-
lector 34, which is coupled to a central portion 20b of the
shaft 20 in an axially sliding manner and in an angularly
fixed position, and is provided with a plurality of frontal
teeth 35 of its own suitable to mate with the teeth 30 of
the relative foot 27. Each selector 34 is moveable along
the relative portion 20b between a forward mating posi-
tion, in which it holds the relative crank 26 in an angularly
fixed position to the shaft 20 and consequently connects
the relative unit 3,4 to the device 6 through the crank 23,
and a retracted released position, in which it releases the
relative crank 26 from the angular position with the shaft
20 and, consequently, uncouples the relative drive unit
3,4 from the actuating device 6.

[0017] The selectors 34 are axially moveable between
the mating and release positions under the pressure of
respective linear actuators 38, which are part of the de-
vice 7 and have respective outer jackets or casings 39
connected to the frame 19, and respective output rods
40 parallel to the axis 21 and hinged to relative fork ele-
ments 41 firmly fixed to the respective selectors 34 so
as to define a symmetrical actuating system with respect
to the crank 23.

[0018] Eachlinear actuator 38, when activated, moves
the respective selector 34 towards its retracted release
position, exerting pressure opposing that exerted by a
relative spring 43, which is arranged around a relative
portion 20b and is forced between the stand 24 of the
crank 23 and the relative selector 34 to push said selector
34 towards its mating position.

[0019] Continuing with reference to Figures 1 and 2,
the motor 10 and the linear actuator 38 of each of the
units 3,4 are controlled by a respective control unit 45 to
which a relative sensor 46 is electrically connected, said
sensor 46 being associated with the relative nut 16 to
emit a signal to the control unit 45 that is proportional to
the vibration level of said nut 16; conveniently, the sensor
46 detects an amplitude of vibration of the nut 16 in a
direction transversal to the axis of said relative nut 16.
Each control unit 45 is also connected to a relative tem-
perature sensor 47 also associated with the relative nut
16 and a current detector 48 that measures the current
sent to the respective motor 10.

[0020] The operation of the assembly 1 will now be
described with reference to Figure 3 and starting from
the condition in which both units 3,4 are operating and
both couplings 33 are arranged in their mating positions
and only considering, for the sake of simplicity, one of
the drive units 3,4, for example, unit 3.

[0021] From this condition, in the absence of any ir-
regularities, the drive unit 3 moves the transmission de-
vice 6 under the control of the relative electronic control
unit 45. During operation, the sensor 46 detects the vi-
bration level of the relative nut 16 and sends a signal
proportional to the level detected to a comparator block
50 of the control unit 45. The comparator block 50 com-
pares the signal that is received with a threshold value
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V1 which is the function of the speed of rotation of the
screw 12 of the unit 3. At the same time, the sensor 47
measures the temperature of the nut 16 and sends a
corresponding signal to another comparator block 51 of
the control unit45 that compares it with a dynamic thresh-
old value V2 which is the function of the torque supplied
by the motor 10, the output of the unit 3 and the ambient
temperature.

[0022] In the event of one of the above mentioned
threshold values being exceeded, a block 52 sends a
failure signal for the unit 3 which is stored and sent to the
operator of the marine craft by a block 53; in parallel, the
block 52 sends the failure signal to another block 54
which determines and performs a proportional reduction
of the maximum current supplied to the motor 10 accord-
ing to the failure signal received, causing a proportional
reduction of the torque supplied by the motor 10 to the
unit 3.

[0023] During operation, the actual current supplied to
the motor 10 of the unit 3 is measured by the sensor 48
and, without prejudice to the checks performed to ensure
the integrity of said motor, added by an adding block 55
to the current supplied to the motor 10 of the unit 4. The
sum of the supplied currents is sent to a comparator block
56 which compares it with a critical threshold value V3.
When the sum of the currents exceeds said threshold
value V3 the block 56 sends an emergency signal to a
block 57 which also receives the failure signal from the
block 53 and to a visual or acoustic emitting device 61.
Once enabled by the operator, by means of the button
59, the block 57 controls the actuator 38 which moves
the selector 34 of the coupling 33 associated with the
unit 3 to its release position, disconnecting the failed unit
3. Inthis way, the unit 3is isolated and the steering means
2 is only controlled by the unit 4 which controls the marine
craft under emergency conditions.

[0024] From the foregoing it is clear that the construc-
tional characteristics of the assembly 1 described above
enable the marine craft to be kept under a minimum level
of control, even in the event of a partial or total failure of
one of the units without, however, having recourse to
considerable oversizing of the two units, keeping the
strokes of the movable elements of said units unchanged
with respect to normal operating conditions and without
the need to provide any additional element for guiding
and/or balancing movements or loads as a consequence
of the failure.

[0025] In particular, as regards the oversizing of the
units 3,4, by isolating the failed unit from the kinematic
chain, oversizing of the units 3,4 can be limited to below
10%, clearly reducing operational costs and weight.
[0026] The fact of providing cranks to transmit motion
and of using hinges to connect the units to their relative
cranks and to the fixed support, on the one hand, elimi-
nates transversal loads without any substantial increase
in weight and, on the other hand, enables the assembly
1 to be adapted to suit different devices with different
strokes, simply by replacing the cranks.
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[0027] From the foregoing, it follows that the assembly
1 described above is far lighter and less expensive than
the known assemblies while providing the same standard
of performance and reliability.

[0028] Finally, the particular single transmission shaft
structure enables the assembly 1 described herein to be
adapted to suit particular constructional requirements or
arrangements of the steering means 2. In particular, the
shaft 20 might comprise a terminal portion, which pro-
trudes beyond the relative bearing 22 and/or the hull of
the marine craft and bear the crank 23 or another equiv-
alent device for transmitting the motion to the steering
means 2 angularly coupled thereto. In that case, the
steering means 2 can be connected to the crank 23 or
to the above mentioned transmission device directly or
through a mechanical transmission interposed in a posi-
tion coaxial to the axis 21 or transversely distanced from
said axis 21.

[0029] Ifthe crank 23 is arranged on the outside of one
of the bearings 22, a shoulder for the springs is provided
between the two springs 43 coupled to the shaft 20 in
the same way that the stand 24 of the crank 23 is coupled.
[0030] Finally, it is clear that thanks to the construc-
tional characteristics of the assembly 1 described herein
the drive units already in place on marine craft can easily
be replaced without requiring special modifications or ad-
aptations.

Claims

1. Assembly (1) to command and control a steering
means (2) of a marine craft; the assembly (1) com-
prising actuating means (3)(4) and transmission
means (7) controlled by said actuating means so as
to rotate the steering means (2) about at least one
hinge axis (2a); said actuating means comprising a
first (3) and a second mutually independent electro-
mechanical drive unit (4), and said transmission
means comprising a single actuating device (23) to
control said steering means and selector means
(33,38,45) to positively connect said single actuating
device (23) to one or to both of said electromechan-
ical units (3)(4); said selector means comprise, for
each of said electromechanical drive units, a relative
coupling (33) for transmitting motion, and command
means (38,45) to switch said coupling (33) between
a mating condition, in which it couples the relative
electromechanical drive unit to said actuating device
(23), and a release condition, in which it uncouples
the relative electromechanical drive unit from said
actuating device,
characterized in that each drive unit is comprising
a relative
translating casing (18), and the relative coupling (33)
is
interposed between the relative translating casing
(18) and said actuating device (23).
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2.

Assembly according to claim 1, characterized by
the fact that each coupling (33) is a monostable cou-
pling normally arranged in the mating condition, and
by the fact that it comprises actuating means (38) to
move each of said couplings into its released condi-
tion.

Assembly according to claim 2, characterized by
the fact that each coupling (33) is a coupling with
frontal teeth.

Assembly according to any one of the previous
claims characterized by the fact that said couplings
(33) comprise a common torque shaft (20) to which
said actuating device (23) is fitted and, for each of
said electromechanical drive units (3)(4), a relative
crank (26) driven by the relative electromechanical
drive unit (3)(4) and rotatingly coupled to the torque
shaft (20) and in an axially fixed position; each of
said couplings also comprising a relative selector
(34) coupled to said torque shaft (20) in an angularly
fixed position and in an axially sliding manner and
suited to mate with said relative crank (26) to main-
tain the relative crank in an angularly fixed position
in relation to said torque shaft (20). 4

Assembly according to claim 4, characterized by
the fact that each of said couplings comprises elastic
means (43) for pushing said selector (34) towards
said relative crank.

Assembly according to claim 4 or 5, characterized
by the fact that said selector means are arranged
symmetrically in relation to said actuating device
(23).

Assembly according to claim 4 or 5, characterized
by the fact that said actuating device (23) is coupled
to a terminal portion of said torque shaft (20) in an
angularly fixed manner.

Assembly according to any one of the previous
claims, characterized by the fact that said selector
means comprise, for each of said electromechanical
drive units (3) (4), first means (46) to detect a vibra-
tion level of at least one element (16) of said elec-
tromechanical unit, first comparator means (50) to
compare the detected vibration level with a vibration
level (V1) of reference and first operator means (54)
to reduce the action exerted by said electromechan-
ical unit when the detected vibration level exceeds
the vibration level of reference.

Assembly according to any ane of the previous
claims, characterized by the fact that said selector
means also comprise; for each of said electrome-
chanical driving units (3) (4), second means (47) to
detect the temperature of at least one element (16)
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of said electromechanical unit, second comparator
means (51) to compare the detected temperature
with a threshold temperature limit (V2) and second
operator means (54) to reduce the action exerted by
said electromechanical unit when the detected tem-
perature exceeds the threshold temperature.

Assembly according to claim 8 or 9, characterized
by the fact that said operator means comprise, for
each of said electromechanical units (3) (4) electrical
variator means (54) to reduce the current supplied
to the electromechanical unit.

Assembly according to any one of the previous
claims, characterized by the fact that said selector
means comprise for each of said electromechanical
drive units (3)(4), calculating means
(46,47,50,51,52) to calculate a fault condition of said
electromechanical drive unit and to emit a relative
failure signal, third means (48) to detect the value of
the current supplied to each of said electromechan-
ical driving units (3) (4), adding means (55) to deter-
mine the total current supplied to said electrome-
chanical units (3) (4), third comparator means (56)
to compare said total current supplied with a current
threshold limit (V3) and emit an emergency signal
and third operator means (33,38,57) to disconnect
each of said electromechanical units (3,4) from said
actuating device (23) in the presence of said failure
signal and said emergency signal.

Patentanspriiche

1.

Anordnung (1) zum Steuern und Kontrollieren einer
Lenkeinrichtung (2) eines Wasserfahrzeugs; wobei
die Anordnung (1) aufweist eine Betatigungseinrich-
tung (3) (4) und eine Ubertragungseinrichtung (7),
die durch die Betatigungseinrichtung so gesteuert
wird, dass die Lenkeinrichtung (2) um wenigstens
eine Gelenkachse (2a) dreht; wobei die Betatigungs-
einrichtung eine erste (3) und eine zweite gegensei-
tig voneinander abhangige elektromechanische An-
triebseinheit (4) aufweist, und wobei die Ubertra-
gungseinrichtung eine einzelne Betatigungseinrich-
tung (23) aufweist, um die Lenkeinrichtung und eine
Auswahleinrichtung (33, 38, 45) so zu steuern, dass
die einzelne Betéatigungseinrichtung (23) mit einer
oder mit beiden der elektromechanischen Einheiten
(3) (4) positiv verbunden ist; wobei die Auswahlein-
richtung fir jede der elektromechanischen Antriebs-
einheiten aufweist eine jeweilige Kupplung (33) zum
Ubertragen einer Bewegung und eine Steuereinrich-
tung (38, 45), um die Kupplung (33) zwischen einem
zusammenpassenden Zustand, in welchem diese
die jeweilige elektromechanische Antriebseinheit
mit der Betatigungseinrichtung (23) kuppelt, und ei-
nem voneinander geldsten Zustand, in welchem die-
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se die jeweilige elektromechanische Antriebseinheit
von der Betatigungseinrichtung entkuppelt, zu schal-
ten,

dadurch gekennzeichnet, dass jede Antriebsein-
heitein jeweiliges Translationsgehause (18) umfasst
und die jeweilige Kupplung (33) zwischen dem je-
weiligen Translationsgehause (18) und der Betati-
gungseinrichtung (23) angeordnet ist.

Anordnung nach Anspruch 1, gekennzeichnet
durch die Tatsache, dass jede Kupplung (33) eine
monostabile Kupplung ist, die normalerweise in dem
zusammenpassenden Zustand angeordnet ist, und
durch die Tatsache, dass diese eine Betatigungs-
einrichtung (38) umfasst, um jede der Kupplungen
in ihren voneinander geltdsten Zustand zu bewegen.

Anordnung nach Anspruch 2, gekennzeichnet
durch die Tatsache, dass jede Kupplung (33) eine
Kupplung mit Frontalzédhnen ist.

Anordnung nach einem der vorhergehenden An-
spriiche, gekennzeichnet, durch die Tatsache,
dass die Kupplungen (33) umfassen eine gemein-
same Drehmomentwelle (20), an welcher die Beta-
tigungseinrichtung (23) angebracht ist, eine jeweili-
ge Kurbel (26), die durch die jeweilige elektrome-
chanische Antriebseinheit (3) (4) angetrieben und
mit der Drehmomentwelle (20) und in einer axial be-
festigten Position drehend gekuppelt ist; wobei jede
der Kupplungen auch eine jeweilige Auswahleinrich-
tung (34) umfasst, die mit der Drehmomentwelle (20)
in einer winkelfixierten Position und in einer axial ver-
schieblichen Weise gekuppeltist und dazu geeignet
ist, mit der jeweiligen Kurbel (26) zusammenzupas-
sen, um die jeweilige Kurbel in einer winkelfixierten
Position in Bezug zu der Drehmomentwelle (20) zu
halten.

Anordnung nach Anspruch 4, gekennzeichnet
durch die Tatsache, dass jede der Kupplungen ela-
stische Mittel (43) zum Driicken der Auswahleinrich-
tung (34) in Richtung der jeweiligen Kurbel umfasst.

Anordnung nach Anspruch 4 oder 5, gekennzeich-
net durch die Tatsache, dass die Auswahleinrich-
tung symmetrisch in Bezug zu der Betatigungsein-
richtung (23) angeordnet ist.

Anordnung nach Anspruch 4 oder 5, gekennzeich-
net durch die Tatsache, dass die Betatigungsein-
richtung (23) mit einem Endbereich der Drehmo-
mentwelle (20) in einer winkelfixierten Weise gekup-
pelt ist.

Anordnung nach einem der vorhergehenden An-
spriche, gekennzeichnet durch die Tatsache,
dass die Auswabhleinrichtung aufweist, flr jede der
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elektromechanischen Antriebseinheiten (3) (4), eine
erste Einrichtung (46), um einen Vibrationspegel we-
nigstens eines Elements (16) der elektromechani-
schen Einheit zu detektieren, eine erste Vergleichs-
einrichtung (50), um den detektierten Vibrationspe-
gel mit einem Bezugs-Vibrationspegel (V1) zu ver-
gleichen, und eine erste Betriebseinrichtung (24),
um die durch die elektromechanische Einheit aus-
gelibte Wirkung zu verringern, wenn der detektierte
Vibrationspegel den Bezugs-Vibrationspegel tber-
steigt.

Anordnung nach einem der vorhergehenden An-
spriche, gekennzeichnet durch die Tatsache,
dass die Auswahleinrichtung auch umfasst, fiir jede
der elektromechanischen Antriebseinheiten (3) (4),
eine zweite Einrichtung (47), um die Temperatur we-
nigstens eines Elements (16) der elektromechani-
schen Einheit zu detektieren, eine zweite Ver-
gleichseinrichtung (51), um die erfasste Temperatur
mit einer Schwellenwert-Temperaturgrenze (V2) zu
vergleichen, und eine zweite Betriebseinrichtung
(54), um die durch die elektromechanische Einheit
ausgeubte Wirkung zu verringern, wenn die detek-
tierte Temperatur die Schwellenwerttemperatur
Ubersteigt.

Anordnung nach Anspruch 8 oder 9, gekennzeich-
net durch die Tatsache, dass die Betriebseinrich-
tung umfasst, flr jede der elektromechanischen Ein-
heiten (3) (4), eine elektrische Variationseinrichtung
(54), um den Strom zu verringern, mit dem die elek-
tromechanische Einheit versorgt wird.

Anordnung nach einem der vorhergehenden An-
spriche, gekennzeichnet durch die Tatsache,
dass die Auswahleinrichtung fir jede der elektrome-
chanischen Antriebseinheiten (3) (4) umfasst eine
Berechnungseinrichtung (46, 47, 50, 51, 52), um ei-
nen Fehlerzustand der elektromechanischen An-
triebseinheit zu berechnen und ein jeweiliges Feh-
lersignal auszugeben, eine dritte Einrichtung (48),
um den Wert des Stroms zu detektieren, der jeder
der elektromechanischen Antriebseinheiten (3) (4)
zugeflhrt wird, eine Addiereinrichtung (55), um den
Gesamtstrom zu bestimmen, mit dem die elektrome-
chanischen Einheiten (3) (4) versorgt werden, eine
dritte Vergleichseinrichtung (56), um den gelieferten
Gesamtstrom mit einem StromGrenzwert (V3) zu
vergleichen und ein Notfallsignal auszugeben, und
eine dritte Vergleichseinrichtung (33, 38, 57), um je-
de der elektromechanischen Einheiten (3, 4) von der
Betatigungseinrichtung (23) bei Vorhandensein des
Fehlersignals und des Notfallsignals zu I6sen.
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Revendications

Ensemble (1) pour commander et controler des
moyens de direction (2) d’'une unité navale; 'ensem-
ble (1) comprenant des moyens d’actionnement (3)
(4) et des moyens de transmission (7) contrélés par
lesdits moyens d’actionnement afin de faire tourner
les moyens de direction (2) autour d’'un axe de char-
niére (2a) ; lesdits moyens d’actionnement compre-
nant une premiére (3) et une deuxiéme unité d’en-
trainement électromécanique (4) mutuellement in-
dépendantes, et lesdits moyens de transmission
comprenant un seul dispositif d’actionnement (23)
pour contrbler lesdits moyens de direction et des
moyens de sélection (33, 38, 45) pour raccorder de
maniére positive ledit dispositif d’actionnement uni-
que (23) a I'une ou aux deux desdites unités élec-
tromécaniques (3) (4) ; lesdits moyens de sélection
comprennent, pour chacune desdites unités d’en-
trainement électromécaniques, un couplage relatif
(33) pour transmettre le mouvement, et des moyens
de commande (38, 45) pour faire passer ledit cou-
plage (33) d'une condition de couplage dans laquelle
il couple l'unité d’entrainement électromécanique re-
lative audit dispositif d’actionnement (23) a une con-
dition de libération dans laquelle il découple l'unité
d’entrainement électromécanique relative dudit dis-
positif d’actionnement,

caractérisé en ce que :

chaque unité d’entrainement comprend un boi-
tier de translation relatif (18), et

le couplage relatif (33) est intercalé entre le boi-
tier de translation relatif (18) et ledit dispositif
d’actionnement (23).

Ensemble selon la revendication 1, caractérisé en
ce que chaque couplage (33) est un couplage mo-
nostable normalement agencé dans la condition de
couplage, et en ce qu’il comprend des moyens d’ac-
tionnement (38) pour déplacer chacun desdits cou-
plages dans sa condition libérée.

Ensemble selon la revendication 2, caractérisé en
ce que chaque couplage (33) est un couplage avec
des dents frontales.

Ensemble selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que lesdits
couplages (33) comprennent un arbre de torsion
commun (20) sur lequel ledit dispositif d’actionne-
ment (23) est monté et, pour chacune desdites unités
d’entrainement électromécaniques (3) (4), une ma-
nivelle relative (26) entrainée par I'unité d’entraine-
ment électromécanique relative (3) (4) et couplée en
rotation a I'arbre de torsion (20) et dans une position
axialement fixe ; chacun desdits couplages compre-
nant également un sélecteur relatif (34) couplé audit
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arbre de torsion (20) dans une position angulaire-
ment fixe et d’'une maniére axialement coulissante
et appropriée pour se coupler avec la manivelle re-
lative (26) afin de maintenir la manivelle relative dans
une position angulairement fixe par rapport audit ar-
bre de torsion (20).

Ensemble selon la revendication 4, caractérisé en
ce que chacun desdits couplages comprend des
moyens élastiques (43) pour pousser ledit sélecteur
(34) vers ladite manivelle relative.

Ensemble selon larevendication 4 ou 5, caractérisé
en ce que lesdits moyens de sélection sontagencés
symétriquement par rapport audit dispositif d’action-
nement (23).

Ensemble selon larevendication 4 ou 5, caractérisé
en ce que ledit dispositif d’actionnement (23) est
couplé a une partie terminale dudit arbre de torsion
(20) d’'une maniére angulairement fixe.

Ensemble selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de sélection comprennent, pour chacune
desdites unités d’entrainement électromécaniques
(3) (4), des premiers moyens (46) pour détecter un
niveau de vibration d’au moins un élément (16) de
ladite unité électromécanique, des premiers moyens
comparateurs (50) pour comparer le niveau de vi-
bration détecté avec un niveau de vibration (V1) de
référence et des premiers moyens opérateurs (54)
pour réduire 'action exercée par ladite unité électro-
mécanique lorsque le niveau de vibration détecté
dépasse le niveau de vibration de référence.

Ensemble selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de sélection comprennent également, pour
chacune desdites unités d’entrainement électromé-
caniques (3) (4), des deuxiémes moyens (47) pour
détecter la température d’au moins un élément (16)
de ladite unité électromécanique, des deuxiémes
moyens comparateurs (51) pour comparer la tem-
pérature détectée avec une limite de température de
seuil (V2) et des deuxiémes moyens opérateurs (54)
pour réduire I'action exercée par ladite unité électro-
mécanique lorsque la température détectée dépas-
se la température de seuil.

Ensemble selon la revendication 8 ou 9, caractérisé
en ce que lesdits moyens opérateurs comprennent,
pour chacune desdites unités électromécaniques (3)
(4), des moyens de variateur électrique (54) pour
réduire le courant alimenté a 'unité électromécani-
que.

Ensemble selon I'une quelconque des revendica-
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tions précédentes, caractérisé en ce que lesdits
moyens de sélection comprennent pour chacune
desdites unités d’entrainement électromécaniques
(3) (4), des moyens de calcul (46, 47, 50, 51, 52)
pour calculer une condition d’anomalie de ladite uni-
té d’entrainement électromécanique et pour émettre
un signal de défaillance relatif, des troisiemes
moyens (48) pour détecter la valeur du courant four-
nie a chacune desdites unités d’entrainement élec-
tromécaniques (3) (4), des moyens d’addition (55)
pour déterminer le courant total fourni auxdites uni-
tés électromécaniques (3) (4), des troisiemes
moyens comparateurs (56) pour comparer ledit cou-
rant total fourni avec une limite de seuil de courant
(V3) et émettre un signal d’urgence et des troisiemes
moyens opérateurs (33, 38, 57) pour déconnecter
chacune desdites unités électromécaniques (3, 4)
dudit dispositif d’actionnement (23) en présence du-
dit signal de défaillance et dudit signal d’'urgence.
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