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Description

PRIOR ART

[0001] Large aircraft are generally provided with multi-
axle landing gears having trucks or bogies carrying pairs
of wheels. Such bogies include an elongated beam sup-
porting a plurality of transversely extending axles, each
axle carrying a pair of wheels.
[0002] Some recent large aircraft are equipped with
main landing gears having six-wheels bogies with one
rear pivotable axle so that said axle and associated
wheels can be steered in coordination with steering of
the nose landing gear wheels.
[0003] US5242131 assigned to BOEING illustrates ax-
le steering means having actuators arranged in a push-
pull fashion. US 5595359 assigned to BOEING illustrates
axle steering means having one actuator arranged in a
walking beam fashion. US5613651 assigned to BOEING
illustrates axle steering means having one actuator ex-
tending between the bogie and the axle and articulated
thereto. These arrangements accommodate a two-way
steering so that the axle can be steered both sides of a
landing position in which the axle is brought back and
locked for take-off or landing.
[0004] To this end, the steering means are equipped
with lock means, such as center-lock means within the
steering actuator as in US5613651, or external locking
means having a lock supported by the bogie to engage
a recessed portion of axle in the landing position as in
WO2006071262 to GOODRICH. However, such locks
will engage only if the axle is accurately brought back in
the landing position, which is difficult to achieve.
[0005] US2943820 teaches to mount an aft portion of
the bogie pivotable with respect to a fore portion of the
bogie in a one-way free-castoring relation when un-
locked. The aft portion is allowed to castor between a
landing position where the aft portion is aligned with the
fore portion, and a one-way, maximum angled position.
When the aircraft turns, the aft portion of the bogie of the
inner landing passively pivots so as the tires of the rear
wheels do not scuff, whereas the aft portion of the bogie
of the outer landing gear remains in the landing position.
However, the articulation of the aft portion on the fore
portion is highly loaded and would be difficult to imple-
ment in case of a six-wheel bogie with a center axle.
Furthermore, having the aft portion coming back to the
landing position may require the pilot to proceed to some
S-turns before taking off, which may consume some take-
off runway length.
[0006] Documents US 3 605 568 A, US 3 415 167 A,
US 2 221 979 A and US 5 207 398 A also disclose different
lockable systems. In US 5 207 398 A, a locking device
comprises two telescopic connecting rods, each con-
nected to the axle and to a lever on the beam. In the
locked position, the rods are fully compressed.

OBJECT OF THE INVENTION

[0007] It is an object of the invention to provide a bogied
landing gear with at least one steerable axle which is
simpler that the known landing gears.

BRIEF DESCRIPTION OF THE INVENTION.

[0008] There is provided a landing gear having a bogie
including a elongated beam for accommodating at least
two axles receiving each a pair of ground engaging
wheels, at least one axle being pivotally mounted on the
elongated beam. In accordance with the invention, the
landing gear further includes axle travel limitation means
hitched up to and extending between said pivotable axle
and said elongated beam, said travel limitation means
being deformable one way starting from a stable and lock-
able state thereof corresponding to a landing position of
said pivotable axle.
[0009] Thus, the axle landing position is simply defined
by the stable state of the travel limitation means. This
implies that the axle may only be castored one way.
Therefore, locking the pivotable axle in the locking so as
to lock the axle into the landing position. This locked state
corresponds to and end-of-stroke position, which makes
it much easier to lock compared to any intermediate lock-
ing configuration.
[0010] In accordance with the invention, said travel lim-
itation means further comprise a telescopic strut having
ends articulated respectively to said pivotable axle and
said elongated beam, so that the first stable lockable
state corresponds to one of fully extended or fully com-
pressed configuration of said telescopic strut. This tele-
scopic strut may also serve as a steering actuator.
[0011] Further embodiments are defined in the de-
pendent claims.
[0012] The present invention also provides methods
of operating such a landing gear, as defined in claims 3,
4 and 5.

BRIEF DESCRIPTION OF THE FIGURES

[0013] The invention will be better understood in the
light of the description of several embodiment, in refer-
ence to the following figures:

- figure 1A and 1B are top views of a bogie of a landing
gear equipped with a rear pivotable axle according
to a first particular embodiment of the invention, il-
lustrated in landing position and in some angled po-
sition, respectively;

- figure 2A is a sectional view of one particular em-
bodiment of a telescopic strut than may be used for
the landing gear of figures 1A and 1B, illustrated in
an stable fully extended and locked state ;

- figure 2B is a sectional view of another particular
embodiment of a telescopic strut that may be used
for the landing gear of figures 1A and 1B, illustrated
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in a stable fully extended and locked state
- figure 3 is a top view of the rearmost part of a bogie

of a landing gear equipped with a pivotable axle
which is not within the scope of the invention, illus-
trated in landing position;

- figure 4 is a top view of the rearmost part of a bogie
of a landing gear equipped with a pivotable axle
which is not within the scope of the invention, illus-
trated in landing position;

- figure 5 is a top view of the rearmost part of a bogie
of a landing gear equipped with a pivotable axle
which is not within the scope of the invention, illus-
trated in landing position.

DETAILED DESCRIPTION OF THE FIGURES

[0014] In accordance to a first embodiment of the in-
vention illustrated at figures 1A and 1B, there is provided
a landing gear with a six-wheel bogie 1. Said bogie 1
comprises an elongated beam 2 accommodating three
axles, namely a front axle 3 and a center axle 4 that are
fixedly mounted on the elongated beam and a rear axle
5 pivotally mounted at a rear end of the elongated beam
2 around a substantially vertical axis substantially cross-
ing a longitudinal axis of the rear axle 5. Each axle 3,4,5
carries a pair of ground engaging wheels 6a, 6b. The
bogie 1 is equipped with travel limitations means 10 com-
prising a telescopic strut 11 having ends 12,13 articulated
to the elongated beam 2 and to the pivotable axle 5 re-
spectively.
[0015] In the situation illustrated at figure 1A, the piv-
otable axle 5 is in landing position and the telescopic strut
11 is in a fully extended state, which is a lockable and
therefore stable state, as will be explained below in re-
lation with figure 2. In the situation illustrated at figure
1B, the pivotable axle 5 is in some angled position, the
telescopic strut 11 being in an intermediate position be-
tween the fully extended state and a fully retracted state.
It will be immediately appreciated that the pivotable axle
5 can only be pivoted one way. The illustrated bogie
should therefore be fitted on a left hand main landing
gear of an aircraft, whereas the corresponding right hand
main landing gear should be fitted with a symmetrical
bogie having its rear axle pivoting the other way.
[0016] Referring now to figure 2A, and in accordance
with a aspect of the invention, the telescopic strut 11 in-
cludes a cylinder 14 for sealingly receiving a sliding rod
15 equipped with a piston 16 that defines into the cylinder
14 a shorten chamber 17 and a extend chamber 18 that
may be hydraulically serviced through a shorten port 19
and an extend port 20 respectively if it is desired that the
telescopic strut 11 serve as an steering actuator.
[0017] The telescopic strut 11 is equipped with lock
means 21 for automatically locking the telescopic strut
into the fully extended state when the axle is brought
back to the landing position. As illustrated, the lock means
21 may be a claw lock mechanism, including claw bend-
able fingers 22 attached to piston 16 and having hook-

like ends 23 for engaging a projection 24 of an inner pro-
truding portion 25 of cylinder 14. A locking piston 25 is
slidably mounted within the cylinder 14 to be operable
between a skipped position to which the locking piston
25 is pushed by the fingers ends 23 when the telescopic
strut arrives to the fully extended state, and a covering
or locking position (as shown) where it is biased by
springs 26 to cover the fingers ends 23 so as to prevent
the fingers 22 from bending when the finger ends 23 have
passed the projection 24. Unlock and lock ports 27,28
allow for selectively moving the locking piston 25 be-
tween the skipped position and the locking position.
[0018] The rear axle 5 pivoting may be operated in a
passive castoring mode. After landing with the axle being
locked in the landing position, and when the aircraft has
slowed down below a given speed, the locking piston 25
may be controlled as to uncover the claw fingers 22, so
that, in the event of the aircraft turning, the rear axle of
the inner main landing gear will naturally rotate to track
the turning of the aircraft, whereas the rear axle of the
outer main landing gear will stay in the landing position,
although unlocked. To relock the rears axles in the land-
ing position prior to take-off, the locking and unlocking
ports of the locking piston may be connected to the hy-
draulic return circuit, whereas the extend chamber of the
telescopic strut may be pressurized. If not already in the
fully extended state, the telescopic strut will then be
forced to extend until it reaches its fully extended state,
in which it will automatically lock, therefore causing the
axle to be locked into the landing position. This is a very
simple, open-loop style locking, with no need for accurate
angular positioning of the rear axle.
[0019] The rear axle 5 pivoting may also be operated
in an active steering mode. After landing with the axle
being locked in the landing position, and when the aircraft
speed has slowed down below a given speed, rotation
of the rear axle 5 may be controlled so as to be coordi-
nated with steering of the nose landing gear. When the
nose steering angle has reached a given angle threshold
(say 20 degrees), the locking piston 25 may be displaced
to the skipped position to uncover the claw fingers 22 in
order to allow for controlled steering of the rear axle 5 by
means of the telescopic strut 11 used as a steering ac-
tuator. The steering of the rear axle 5 may for instance
be made proportional to the steering of the nose landing
gear wheels. The steering of the rear axle 5 may also be
performed in an active ON/OFF mode, in which, in re-
sponse to the nose steering angle reaching said given
angle threshold, the bogie rear axle is pivoted from its
aligned position to a given maximum angled position, de-
fined by the telescopic strut 11 reaching its fully com-
pressed configuration. Having the rear axle pivoting back
to the landing position may be commanded in response
to the nose steering angle crossing back the same angle
threshold, or another angle threshold.
[0020] It will be appreciated that the telescopic strut 11
is equipped with four ports (two for displacing the piston
rod, and two for independently controlling the locking pis-
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ton). The telescopic strut 11 may preferably be operated
as follows. When it is desired to unlock the telescopic
strut 11, the extend port 20 may be pressurized first so
as to offload the locking mechanism. Then the unlock
port 27 may be pressurized, so as to move the piston 25
to its skipped position. This not only alleviates the risk of
a jammed locking piston, but also allows for a soft un-
locking, avoiding any unlocking shock sound that is often
generated when unlocking under load. Then, the extend
port 20 may be connected to return, whereas the shorten
port 19 may be pressurized in order to steer the rear axle
5. The unlock and lock ports 27,28 may then be connect-
ed to return.
[0021] It will then be appreciated that the telescopic
strut 11 is then used as a steering actuator, but still serv-
ing as axle travel limitation means. To lock the rear axle
5 in the landing position, it suffices to pressurize the ex-
tend chamber 18 until the telescopic strut 11 is brought
back to the fully extended position in which it automati-
cally locks. There is no need for an accurate and difficult
controlled positioning of the axle to allow it to be locked.
[0022] Obviously, the telescopic may be positioned the
other side of the bogie beam, still allowing the axle to
pivot the same way as indicated by the arrow of figure 1.
The stable lockable state of the telescopic strut will then
correspond to a fully compressed state. A telescopic strut
11’ suitable for being locked in the fully compressed state
is illustrated at figure 2B. The telescopic strut 11’ includes
a cylinder 14’ for sealingly receiving a sliding rod 15’
equipped with a piston 16’ that defines into the cylinder
14’ a shorten chamber 17’ and a extend chamber 18’ that
may be hydraulically serviced through a shorten port 19’
and an extend port 20’ respectively if it is desired that the
telescopic strut 11’ serve as a steering actuator.
[0023] The telescopic strut 11’ is equipped with lock
means 21’ for automatically locking the telescopic strut
11’ into the fully - compressed state when the rear axle
5 is brought back to the landing position. As illustrated,
the lock means 21’ may be a segment lock mechanism,
including a plurality of radially movable segments 22’ re-
ceived in a recess portion of piston 16’. A locking piston
25’ is slidably mounted within the cylinder 14’ to be op-
erable between a skipped position to which the locking
piston 25’ is pushed by the segments 22’ when the tele-
scopic strut arrives to the fully compressed state, and a
locking position (as shown) where it is biased by spring
26’ to radially urge the segments 22’ against a recessed
portion 24’ of cylinder 14’, so as to form an obstacle pre-
venting the piston 16’ from axially moving. Locking and
unlocking ports 27’,28’ allow for selectively moving the
locking piston 25’ between the skipped position and the
locking position.
[0024] As previously, the shorten port 19’ of the tele-
scopic strut 11’ may preferably be pressurized before
pressurizing the unlock port 27’, so as to offload the seg-
ments 22’ and ease the unlocking operation. Only after
the locking piston 25’ has moved to the skipped position,
the extend port 20’ may be pressurized to cause the tel-

escopic strut to extend and steer the rear axle 5.
[0025] This four-ports arrangement allows for a re-
verse actutation before unlocking so as to offload the lock
mechanism and ease the unlocking operation. Any type
of locking may be used, like segment, claw or ball lock,
to lock the telescopic strut in the fully compressed or fully
extended state. This kind of actuatable telescopic strut
may of course find other applications, for instance to ef-
fect extension and retraction of a landing gear with re-
spect to an aircraft structure.
[0026] However, when the risks of jamming the internal
mechanism or generating a shock sound is expected to
be small, one may contemplate using a more classical
two-port internally lockable telescopic strut, in which the
locking piston is pressurized in conjunction with the ex-
tend and shorten ports. One may even use a simple tel-
escopic strut with no internal lock, in conjunction with
some external locking means.
[0027] As a variant, bringing the rear axle back to the
landing position may be helped or even solely effected
by applying some differential braking on the wheels of
the rear axle so as to make the rear axle pivoting back
to the landing position while the aircraft is moving.
[0028] In accordance with figure 3, on which like ele-
ments have references augmented of a hundred, the
travel limitation means 110 include two members 130,
131 articulated to one another to form a knee 132 thereof,
member 130 being articulated to the elongated beam
102, whereas member 131 is articulated to the pivotable
rear axle 105. In the position illustrated on figure 3, the
members 130,131 are in a substantially aligned config-
uration, which is a stable state thereof corresponding to
the landing position of the axle 105.
[0029] The substantially aligned configuration is geo-
metrically defined by providing the members 130, 131
with corresponding mutual abutment means 133,134. It
is known to design the abutment means so as to let the
members abut in a slightly overcentered position (in
which the knee 132 has slightly crossed an imaginary
line passing through the end articulations of the members
before the members abut against one another). A tele-
scopic actuator 135 is pivotally mounted on the elongated
beam 102 by means of a pivot 136 to engage the knee
132. The actuator 135 extends substantially perpendic-
ular to the elongated beam 102 and finds itself in an al-
most fully compressed state when the members 130,131
are in the substantially aligned configuration. The mem-
bers 130,131 may be locked in the substantially aligned
configuration by keeping the shorten chamber thereof
pressurized. Alternatively, spring means may be ar-
ranged between the two members, or between one mem-
ber and the elongated beam, or else between one mem-
ber and the rear a axle, so as to confirm the members
103,131 in mutual abutment. Allowing the rear axle 105
to pivot is effected by pressurising the extend chamber
of the actuator 135, therefore causing the members
130,131 to move out of alignment, which causes the rear
axle 105 to pivot according to the arrow on the figure.
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[0030] Bringing back and locking the rear axle 105 in
the landing position can easily be achieved by pressu-
rizing the shorten chamber of the actuator 135, until the
travel limitation means 110 are brought back to their sta-
ble aligned configuration in which they are automatically
locked.
[0031] In accordance with figure 4, on which like ele-
ments have references augmented of a hundred, the
travel limitation means 210 still include a two articulated
members 230,231 arrangement with abutment means
233,234 that defines a substantially aligned configuration
thereof, which constitutes a stable state thereof corre-
sponding to a landing position of the rear axle 205. The
member 231 which is articulated to the elongated beam
202 incorporates a lever 235 that is engaged by a tele-
scopic actuator 233 that extends along the elongated
beam 202. By contrast to the previous embodiment, the
illustrated aligned configuration of the members 230,231
now corresponds to an almost fully extended state of the
actuator 233.
[0032] The actuator 233 may serve to lock the mem-
bers 230,231 in the substantially aligned configuration
by keeping the extend chamber thereof pressurized. Al-
ternatively, spring means may be arranged so as to con-
firm the abutment means in mutual abutment. Pivoting
of the rear axle 205 is effected by pressurising the shorten
chamber of the actuator 235, therefore causing the mem-
bers 230,231 to move out of alignment, which causes
the rear axle 205 to pivot according to the arrow on the
figure.
[0033] Bringing back and locking the rear axle in the
landing position can be easily achieved by pressurizing
the extend chamber of the actuator 235, until the travel
limitation means 210 are brought back to their stable
aligned configuration in which they are automatically
locked.
[0034] In accordance with figure 5, in which like ele-
ments have a reference augmented of a hundred, the
travel limitation means 310 are still comprised of two ar-
ticulated members 330,331 respectively articulated to
the elongated beam 302 and to one side of the rear axle
305 and having mutual abutment means 333,334. A tel-
escopic actuator 335 extends between a knee 332 of the
members 330,331, and an attachment 336 protruding
from the other side of the axle 305. Operation of the rear
axle 305 is substantially similar to that of the second and
third embodiments. However, having the actuator linked
to the rear axle 305 allows for some mechanical advan-
tage when the members are out of alignment.
[0035] The invention is not limited to what has been
described, but includes any variant falling within the ambit
of the claims.
[0036] In particular, while only the rear axle has been
pictured to pivot, the invention may be applied also to
another axle of the bogie. This invention is of course not
limited to six wheels bogies, but applies to any bogie
having at least one pivotable axle. Although the rear axle
is pivoted around a substantially vertical axis substan-

tially crossing a longitudinal axis of the rear axle, there
may be some slight offset so as to generate a biasing
torque to help the axle pivoting back to its landing posi-
tion. The pivot axis may also be slightly canted.
[0037] While the actuators shown are of the linear, tel-
escopic type, other actuators may be used, such as ro-
tative actuators, especially in the examples in Figures
3-5, where the member articulated on the elongated
beam may be engaged by a rotative hydraulic or electric
motor at its articulation on the elongated beam.
[0038] While the two articulated members type travels
limitation means are pictured in a stable state corre-
sponding to the members being substantially aligned with
one member prolonging the other member, the stable
state thereof can also correspond to an aligned folded
back state in which one member extends under the other.

Claims

1. A landing gear having a bogie including a elongated
beam (2) for accommodating at least two axles re-
ceiving each a pair of ground engaging wheels, at
least one axle (5) being pivotally mounted on the
elongated beam, the landing gear further including
axle travel limitation means (10) extending between
said pivotable axle and said elongated beam, said
travel limitation means being hitched up to said piv-
otable axle and to said elongated beam, said travel
limitation means being deformable one way starting
from a stable and lockable state thereof correspond-
ing to a landing position of said pivotable axle,
wherein said travel limitation means (10) comprise
a telescopic strut (11) having ends articulated re-
spectively to said pivotable axle and said elongated
beam, so that said stable lockable state corresponds
to one of fully extended or fully compressed config-
uration of said telescopic strut, said telescopic strut
having internal lock means for automatically locking
said telescopic strut (11) in said stable state when
brought back thereto.

2. A landing gear according to claim 1, wherein said
telescopic strut (11;11’) includes a piston rod re-
ceived in a cylinder (14;14’) in a sliding relation and
being hydraulically operable by means of an extend
port (20;20’) and a shorten port (19;19’), said tele-
scopic strut further including internal locking means
(25;25’) for locking said telescopic strut in one of fully
extended or fully compressed states, said locking
means being hydraulically operable between a
locked and unlocked state by means of a lock port
(28;28’) and an unlock port (27;27’) that are inde-
pendent from the extend and shorten ports.

3. A method of operating a landing gear according to
claim 1, comprising using the telescopic strut as a
steering actuator.
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4. A method of operating a landing gear according to
claim 2, comprising pressurizing said extend port is
said telescopic strut is locked in the fully extended
state or said shorten port if the telescopic strut is
locked in the fully retracted state, before pressurizing
said unlock port, so as to offload the locking means
before unlocking.

5. A method of operating a landing gear according to
any prior claim, comprising commanding some dif-
ferential braking on the wheels carried by said piv-
otable axle (5) to help or effect a rotation of said
pivotable axle back to said landing position.

Patentansprüche

1. Fahrwerk mit einem Drehgestell, das einen längli-
chen Träger (2) zur Aufnahme mindestens zweier
Achsen einschließt, die jeweils ein Paar Räder mit
Bodenkontakt aufnehmen, wobei mindestens eine
Achse (5) drehbar an dem länglichen Träger gelagert
ist, wobei das Fahrwerk ferner Achswegbegren-
zungsmittel (10) einschließt, die sich zwischen der
drehbaren Achse und dem länglichen Träger erstre-
cken, wobei die Wegbegrenzungsmittel (10) an die
drehbare Achse und den länglichen Träger ange-
kuppelt sind, wobei die Webbegrenzungsmittel aus-
gehend von einem stabilen und verriegelbaren Zu-
stand derselben, der einer Landeposition der dreh-
baren Achse entspricht, in eine Richtung verformbar
sind,
wobei die Wegbegrenzungsmittel (10) eine Teles-
kopstrebe (11) umfassen, die Enden hat, die an der
drehbaren Achse bzw. dem länglichen Träger ange-
lenkt sind, so dass der stabile verriegelbare Zustand
der vollständig ausgefahrenen oder der vollständig
komprimierten Konfiguration der Teleskopstrebe
entspricht, wobei die Teleskopstrebe innere Verrie-
gelungsmittel zum automatischen Verriegeln der Te-
leskopstrebe (11) in dem stabilen Zustand hat, wenn
sie in diesen zurückgebracht wird.

2. Fahrwerk nach Anspruch 1, wobei die Teleskopstre-
be (11; 11’) eine Kolbenstange einschließt, die in
einem Zylinder (14; 14’) gleitend aufgenommen ist
und hydraulisch mit Hilfe einer Ausfahr-Öffnung (20;
20’) und einer Verkürzungs-Öffnung (19; 19’) betä-
tigbar ist, wobei die genannte Teleskopstrebe ferner
innere Verriegelungsmittel (25; 25’) zum Verriegeln
der Teleskopstrebe in dem vollständig ausgefahre-
nen Zustand oder dem vollständig komprimierten
Zustand enthält, wobei die Verriegelungsmittel zwi-
schen einem verriegelten und einem entriegelten
Zustand mit Hilfe einer Verriegelungsöffnung (28;
28’) und einer Entriegelungsöffnung (27; 27’), die
von der Ausfahr-Öffnung und der Verkürzungs-Öff-
nung unabhängig sind, hydraulisch betätigbar sind.

3. Verfahren zum Betätigen eines Fahrwerks nach An-
spruch 1, umfassend die Verwendung der Teles-
kopstrebe als Lenkaktor.

4. Verfahren zum Betätigen eines Fahrwerks nach An-
spruch 2, umfassend das Unter-Druck-Setzen der
Ausfahr-Öffnung, wenn die Teleskopstrebe in dem
vollständig ausgefahrenen Zustand verriegelt ist,
oder der Verkürzungs-Öffnung, wenn die Teles-
kopstrebe in dem vollständig eingefahrenen Zustand
verriegelt ist, vor dem Unter-Druck-Setzen der Ent-
riegelungs-Öffnung, um so die Verriegelungsmittel
vor dem Entriegeln zu entlasten.

5. Verfahren zum Betätigen eines Fahrwerks nach ei-
nem der vorhergehenden Ansprüche, umfassend
das Befehlen einer gewissen Differentialbremsung
an den Rädern, die von der drehbaren Achse (5)
getragen werden, um eine Drehung der drehbaren
Achse zurück in die genannte Landeposition zu un-
terstützen oder zu bewirken.

Revendications

1. Train d’atterrissage ayant un bogie incluant une pou-
tre allongée (2) pour loger au moins deux essieux
recevant chacun une paire de roues pour entrer en
prise avec le sol, au moins un essieu (5) monté de
manière pivotante sur la poutre allongée, le train d’at-
terrissage incluant en outre des moyens de limitation
de course d’essieu (10) s’étendant entre ledit essieu
pivotant et ladite poutre allongée, lesdits moyens de
limitation de course étant attelés audit essieu pivo-
tant et à ladite poutre allongée, lesdits moyens de
limitation de course étant déformables dans un sens
commençant à partir d’un état stable et verrouillable
de ceux-ci correspondant à une position d’atterris-
sage dudit essieu pivotant,
dans lequel lesdits moyens de limitation de course
(10) comprennent une contrefiche télescopique (11)
ayant des extrémités articulées respectivement par
rapport audit essieu pivotant et par rapport à ladite
poutre allongée, de sorte que ledit état stable ver-
rouillable correspond à une configuration parmi une
configuration complètement déployée ou complète-
ment comprimée de ladite contrefiche télescopique,
ladite contrefiche télescopique ayant un moyen de
verrouillage interne pour verrouiller automatique-
ment ladite contrefiche télescopique (11) dans ledit
état stable quand elle y est retournée.

2. Train d’atterrissage selon la revendication 1, dans
lequel ladite contrefiche télescopique (11 ; 11’) inclut
une tige de piston reçue dans un cylindre (14 ; 14’)
dans une relation coulissante et pouvant être ame-
née à fonctionner de manière hydraulique au moyen
d’un port d’extension (20 ; 20’) et d’un port de réduc-
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tion (19 ; 19’), ladite contrefiche télescopique in-
cluant en outre des moyens de verrouillage internes
(25 ; 25’) pour verrouiller ladite contrefiche télesco-
pique dans un état parmi des états complètement
développé ou complètement comprimé, lesdits
moyens de verrouillage étant actionnables hydrau-
liquement entre un état verrouillé et un état déver-
rouillé au moyen d’un port de verrouillage (28 ; 28’)
et d’un port de déverrouillage (27 ; 27) qui sont in-
dépendants des ports d’extension et de réduction.

3. Procédé pour faire fonctionner un train d’atterrissage
selon la revendication 1, comprenant l’utilisation de
la contrefiche télescopique comme un actionneur de
direction.

4. Procédé pour faire fonctionner un train d’atterrissage
selon la revendication 2, comprenant la pressurisa-
tion dudit port d’extension si ladite contrefiche téles-
copique est verrouillée dans l’état complètement dé-
veloppé ou dudit port de réduction si la contrefiche
télescopique est verrouillée dans l’état complète-
ment rétracté, avant la pressurisation dudit port de
déverrouillage, de manière à décharger le moyen de
verrouillage avant le déverrouillage.

5. Procédé pour faire fonctionner un train d’atterrissage
selon l’une quelconque des revendications précé-
dentes, comprenant la commande d’un certain frei-
nage différentiel sur les roues portées par ledit es-
sieu pivotant (5) pour faciliter ou effectuer une rota-
tion dudit essieu pivotant pour revenir à la position
d’atterrissage.
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