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Description
Background of the invention

[0001] The presentinventionrelatesto a hydraulic sys-
tem which is arranged between a first and a second ma-
rine propulsion device, which are each arranged so that
they can rotate about a respective axis at a distance from
one another, comprising a first hydraulic piston-cylinder
device having a cylinder chamber on each side of said
piston, arranged between said first propulsion device and
an element fixed in relation to said axis, and a second
hydraulic piston-cylinder device having a cylinder cham-
ber on each side of said piston, arranged between said
second propulsion device and an element fixed in relation
to said axis, according to the preamble to claim 1.

Description of the prior art

[0002] One example of marine propulsion devices of
the aforementioned type is a propeller rig in a boat pro-
peller drive. The boat propeller drive in this case com-
prises a shield bolted to the stern of the boat and in which
the propeller rig is pivotally suspended in order to allow
the propeller rig to be rotated firstly about a vertical axis
for steering said boat and secondly about a horizontal
axis for trimming and tilting of the propeller rig. In order
to achieve said rotation, two hydraulic cylinders are usu-
ally arranged between the shield and the propeller rig,
more specifically one on each side of the propeller rig.
[0003] Marine propulsion devices may also be de-
signed with a propeller rig that extends through the bot-
tom of a boat, preferably in the stern part of the boat, the
propeller rig being suspended so that it can rotate about
a vertical axis for steering the boat.

[0004] In the case of twin marine propulsion devices
as described above, a tie bar is generally used between
the propulsion devices in order to ensure that the angle
of the devices relative to one another is kept within a
desired interval under varying operating conditions, such
as running with a variously laden boat, running in high
seas etc., which gives rise to varying hydrodynamic forc-
es. Said tie bar is in this case arranged either between
the propulsion devices, outside the hull, or inside the hull
between lever arms connected to each propulsion de-
vice. One disadvantage with the aforementioned solution
is that the tie bar does not allow for just one propeller rig
to be raised, for example after grounding in which the rig
has been damaged, leaving the other undamaged pro-
peller rig in operation. A further disadvantage with the tie
bar between the propeller rigs is that it is relatively ex-
posed to being damaged by external objects when for
example docking in a harbor. A further disadvantage of
the latter solution is that the tie bar with associated lever
arms takes up space in the boat’s engine compartment
where space is usually very limited.

[0005] A further particular disadvantage that arises in
boats of the multiple hull type, such as catamarans, is
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that the tie bar is relatively long and unprotected and
therefore even more exposed to being damaged by ex-
ternal objects. Moreover, the relative movements be-
tween the hulls that usually occur on boats of this type
results in that the angle of the propulsion devices relative
to one another varies to an unacceptable degree.
[0006] Closest prior art US 4,778,418 discloses a tie
bar arrangement between two boat propeller drives sus-
pended from the stern of a boat. The said drives comprise
a propeller rig which is pivotally suspended in order to
allow the propeller rig to be rotated firstly about a vertical
axis for steering said boat and secondly about a horizon-
tal axis for trimming and tilting of the propeller rig. Trim-
ming or tilting is achieved by means of two hydraulic cyl-
inders between the stern of the boat and the propeller
rig, more specifically one on each side of the propeller
rig. The tie bar arrangement comprises a piston-cylinder
device arranged between the propeller rigs and designed
to connect the propeller rigs rigidly together under normal
operating conditions and to be capable of extension when
tilting one of the propeller rigs in order thereby to allow
the boat to be powered by just one propeller rig/motor.
For this purpose the piston-cylinder device is designed,
when rigid connection is required, to assume a limit po-
sition by pneumatic or hydraulic means or with the aid of
a helical coil spring.

[0007] As with the aforementioned tie bar, one disad-
vantage with the said tie bar arrangement between the
propeller rigs is that the arrangement is relatively ex-
posed to being damaged by external objects when for
example docking in a harbor. Another disadvantage is
that the arrangement is only capable of assuming a pre-
defined rigid position and a free position and thus does
not permit angular adjustment of the boat propeller drives
relative to one another while the boat is running.

Summary of the invention

[0008] The object of the present invention is to provide
a hydraulic system having a tie bar function between a
first and a second marine propulsion device, which are
each arranged so that they can rotate about a respective
axis at a distance from one another, which is both rela-
tively unsusceptible of being damaged by external ob-
jects and which takes up little, if any, space inside the
hull of a boat.

[0009] This object is achieved by the invention as de-
scribed in claim 1. Preferred embodiments of the inven-
tion are described in the succeeding claims.

[0010] The invention relates to a hydraulic system ar-
ranged between a first and a second marine propulsion
device, which are each arranged so that they can rotate
about a respective axis at a distance from one another.
The hydraulic system comprises a first hydraulic piston-
cylinder device having a cylinder chamber on each side
of said piston, arranged between said first propulsion de-
vice and an element fixed in relation to said axis, and a
second hydraulic piston-cylinder device having a cylinder
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chamber on each side of said piston, arranged between
said second propulsion device and an element fixed in
relation to said axis. Connecting the cylinder chambers
in the first piston-cylinder device to the cylinder chambers
in the second piston-cylinder device via a first and a sec-
ond hydraulic circuit leads to that rotating of one propul-
sion device results in rotation of the other propulsion de-
vice. This provides a tie bar function which takes up little,
if any, space inside the hull of a boat and at the same
time requires no external arrangement between the pro-
pulsion devices which is relatively exposed to being dam-
aged by external objects, in order to obtain said function.
[0011] Connecting the cylinder chambers in the first
piston-cylinder device to the cylinder chambers in the
second piston-cylinder device, so that an increase in
pressure occurs in one of said hydraulic circuits when
rotating the one propulsion device, causes the system to
become rigid whilst avoiding the risk of gas formation,
due to a fall in pressure, in the hydraulic oil enclosed in
the system.

[0012] According to a preferred embodiment at least
one of said hydraulic circuits is connected to a hydraulic
accumulator in order to permit preloading of the system.
Depending on the selected pressure level in the accu-
mulator, a very rigid system with simultaneous elimina-
tion of any risk of gas formation in the hydraulic oil can
be achieved, or alternatively a system with a built in elas-
ticity.

[0013] According to a further preferred embodiment a
hydraulic pump is connected to the first and the second
hydraulic circuit in order to allow hydraulic oil to be
pumped from one circuit to the other. This allows one
propulsion device to be rotated in relation to the other,
even while the boat is running, with a view not only to
adjusting their precise angular position relative to one
another, depending on for example the current speed of
the boat, but also in certain types of operation, to rotating
one propulsion device more than the other, for example
when turning at high speed.

[0014] According to an especially preferred embodi-
ment said first and second piston-cylinder devices are
arranged on opposite sides of each propulsion device,
so that rotating one propulsion device in one direction
results in compression of the first piston-cylinder device
and simultaneous expansion of the other piston-cylinder
device, thereby rotating the other propulsion device in
the same direction.

Description of the drawings
[0015] The invention will be described below with ref-

erence to preferred examples of embodiment and to the
drawings attached, in which:

Fig. 1 shows a schematic representation of a hydrau-
lic system having a tie bar function on two boat
propeller drives,

Fig. 2  shows a schematic and partially cross-section-

10

15

20

25

30

35

40

45

50

55

al representation of two boat propeller drives
pivotally suspended on the stern of a boat, and
shows a schematic and partially cross-section-
al representation of said hydraulic system on
two boat propeller drives designed with a pro-
peller rig that extends through the bottom of a
boat.

Fig. 3

Description of the preferred embodiments

[0016] Fig. 1 shows a schematic representation of a
hydraulic system 1 arranged between a first marine pro-
pulsion device 2 and a second marine propulsion device
3 of the propeller rig type in a boat propeller drive, which
are each arranged on the stern 5 of a boat 4 so that they
can each rotate about a respective axis 6, 7 at a distance
from one another. The hydraulic system 1 comprises a
first hydraulic piston-cylinder device 8, having a cylinder
chamber 9, 10 on each side of said piston 11, arranged
between said first propulsion device 2 and an element
12 fixed in relation to said axis 6 and stern 5, and a second
hydraulic piston-cylinder device 13 having a cylinder
chamber 14, 15 on each side of said piston 16, arranged
between said second propulsion device 3 and an element
17 fixed in relation to said axis 7 and stern 5. Connecting
the cylinder chambers 9, 10 in the first piston-cylinder
device 8 to the cylinder chambers 14, 15 in the second
piston-cylinder device 13 via a first hydraulic circuit 18
and a second hydraulic circuit 19 leads to that rotating
of one propulsion device 2 results in rotation of the other
propulsion device 3.

[0017] Fig. 1 further shows a steering wheel 20 con-
nected to a hydraulic pump 21, which is in turn connected
to a hydraulic valve 22, a so-called control valve, which
is in addition connected firstly to a pressure pipe (not
shown) from a servo pump driven by a drive motor (not
shown) and secondly to an oil reservoir (not shown). The
hydraulic valve 22 is further connected via hydraulic
pipes 23, 24, 25, 26 to the cylinder chambers 27, 28, 29,
30 in two piston-cylinder devices 31, 32, one on each
propulsion device 2, 3.

[0018] The function of the hydraulic control system de-
scribed above, including the tie bar function, is as follows:
[0019] Turning the steering wheel 20 to starboard
causes the hydraulic pump 21 to pump oil to the hydraulic
valve 22 in which a slide (not shown) is displaced for
pumping oil to cylinder chambers 27, 30 of the piston-
cylinder devices 31, 32, which causes the piston-cylinder
device 31 to be expanded, thereby rotating the first pro-
pulsion device 2 about the axis 6, to the right in Fig. 1,
whilst the piston-cylinder device 32 is compressed there-
by rotating the second propulsion device 3 about the axis
7,totherightinthe same figure. If, due to longer hydraulic
pipes, for example, the pressure build-up in the piston-
cylinder device 32 on the second propulsion device 3
occurs somewhat after the pressure build-up in the pis-
ton-cylinder device 31 on the first propulsion device 2, a
pressure build-up occurs in the cylinder chamber 9 in the
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piston-cylinder device 8, which is transmitted via the sec-
ond hydraulic circuit 19 to the cylinder chamber 14 in the
piston-cylinder device 13, which ensures that both pro-
pulsion devices 2, 3 are rotated to the same extent.
[0020] In the embodiment shown in Fig. 1 a hydraulic
accumulator 33 is also connected to the second hydraulic
circuit 19 to achieve preloading of the hydraulic system
1 which, depending on the selected pressure level in the
accumulator 33, provides a tie bar function which is very
rigid and in which there is, in principle, no risk of any gas
formation in the hydraulic oil, or alternatively a tie bar
function with a built in elasticity. In Fig. 1, 34 denotes a
monitor device which is arranged in proximity to the steer-
ingwheel 20 and is electrically connected to an electronic
control unit 35. The control unit 35 is in turn electrically
connected to the hydraulic valve 22 and to a hydraulic
pump 36, which is designed to pump oil between the first
hydraulic circuit 18 and the second hydraulic circuit 19.
The control unit 35 is at the same time designed to control
the hydraulic valve 22 and the hydraulic pump 36 as a
function of an input signal from the monitor device 34, so
that the propulsion devices 2, 3 are turned independently
of one another, both for adjustment of the precise angle
of the propulsion devices relative to one another and for
rotating just one propulsion device when maneuvering
for example in harbor or at high speed.

[0021] Fig. 2 shows, in more detail and partially in
cross-section, the boat propeller drives shown in Fig. 1
fitted to the stern 5 of the boat 4 with inboard engines 37,
38. The boat propeller drives comprise shields 39, 40
which are bolted to the stern 5 and in which the propeller
rigs 2, 3 are pivotally suspended in order to allow the rigs
2, 3to berotatedfirstly about vertical axes 6, 7 for steering
said boat 4 and secondly about a horizontal axis 41 for
trimming and tilting of the propeller rigs 2, 3. Also shown
is the one piston-cylinder device 31 for steering the boat
4 and the one piston-cylinder device 13 which forms part
of the tie bar function of the hydraulic system 1, the other
two piston-cylinder devices 8, 32 being partially hidden
behind the propeller rigs 2, 3.

[0022] Fig. 3 shows an alternative embodiment of said
marine propulsion device designed with a propeller rig
42, 43 which extends through the bottom 44 of a boat
45, more specifically in the stern part of the boat, the
propeller rigs 42, 43 being suspended so that they can
rotate about vertical axes 46, 47 for steering the boat 45.
The propeller rigs 42, 43 are rotated by means of electric
motors (not shown), which are controlled by an electrical
control unit 48. The control unit 48 is furthermore de-
signed to control a hydraulic pump 49, in a manner as
described above, so that the propulsion devices 42, 43
can be turned independently of one another, both for ad-
justment of the precise angle of the propulsion devices
42, 43 relative to one another and for rotating just one
propulsion device when maneuvering for example in har-
bor or at high speed.

[0023] In a manner corresponding to that described
above, a first hydraulic piston-cylinder device 50, having
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a cylinder chamber 51, 52 on each side of said piston
53, is arranged between the first propulsion device 42
and an element 54 fixed in relation to said axis, and a
second hydraulic piston-cylinder device 55, having a cyl-
inder chamber 56, 57 on each side of said piston 58, is
arranged between said second propulsion device 43 and
an element 59 fixed in relation to said axis 47. connecting
the cylinder chambers 51, 52 in the first piston-cylinder
device 50 to the cylinder chambers 56, 57 in the second
piston-cylinder device 55 via a first hydraulic circuit 60
and a second hydraulic circuit 61 leads to that rotating
of one propulsion device 42 results in rotation of the other
propulsion device 43.

[0024] In one embodiment shown in Fig. 3 a hydraulic
accumulator 62 is connected to the second hydraulic cir-
cuit 61 in order to provide preloading of the hydraulic
system 1 which, depending on the selected pressure lev-
elin the accumulator 62, provides a tie bar function which
is very rigid and in which there is, in principle, no risk of
any gas formation in the hydraulic oil, or alternatively a
tie bar function with a built in elasticity.

[0025] The invention is not limited to the example of
embodiment described above and shown in the figures
but lends itself to variation within the scope of the follow-
ing patent claims. For example, hydraulic accumulators
may be connected to both of the hydraulic circuits.

Claims

1. A hydraulic system (1) arranged between a first ma-
rine propulsion device (2, 42) and a second marine
propulsion device (3, 43), which are each arranged
so that they can rotate about a respective axis (6, 7,
46, 47) at a distance from one another, comprising
afirst hydraulic piston-cylinder device (8, 50), having
a cylinder chamber (9, 10, 51, 52) on each side of
said piston (11, 53), arranged between said first pro-
pulsion device (2, 42) and an element (12, 54) fixed
in relation to said axis (6, 7, 46, 47), and a second
hydraulic piston-cylinder device (13, 55) having a cyl-
inder chamber (14, 15, 56, 57) on each side of said
piston (16, 58), arranged between said second pro-
pulsion device (3, 43) and an element (17, 59) fixed
in relation to said axis (6, 7, 46, 47),
characterized in that
a first hydraulic circuit (18, 60) and a second hydrau-
lic circuit (19, 61) are designed to connect the cylin-
der chambers (9, 10, 51, 52) in said first piston-cyl-
inder device (8, 50) to the cylinder chambers (14,
15, 56, 57) in said second piston-cylinder device (13,
55) in order that rotation of one propulsion device (2,
3, 42, 43) results in rotation of the other propulsion
device (2, 3, 42, 43).

2. The hydraulic system (1) as claimed in claim 1,
characterized in that
said first hydraulic circuit (18, 60) and second hy-
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draulic circuit (19, 61) are connected to the cylinder
chambers (9, 10, 14, 15, 51, 52, 56, 57) so that a
pressure increase occurs in at least one of said cir-
cuits (18, 19, 60, 61) when rotating the one propul-
sion device (2, 3, 42, 43).

The hydraulic system (1) as claimed in any of the
preceding claims,

characterized in that

at least one of said hydraulic circuits (18, 19, 60, 61)
contains a hydraulic accumulator (33, 62) for achiev-
ing preloading in said first or said second hydraulic
piston-cylinder device (8, 13, 50, 55) respectively.

The hydraulic system (1) as claimed in any of the
preceding claims,

characterized in that

a first hydraulic pump (36, 49) is connected to the
first hydraulic circuit (18, 60) and the second hydrau-
lic circuit (19, 61) in order to permit rotating of one
propulsion device (2, 3,42, 43) in relation to the other
propulsion device (2, 3, 42, 43).

The hydraulic system (1) as claimed in any of the
preceding claims,

characterized in that

said first piston-cylinder device (8, 50) and second
piston-cylinder device (13, 55) are arranged on op-
posite sides of each propulsion device (2, 3, 42, 43),
so that rotating one propulsion device (2, 3, 42, 43)
in one direction results in compression of the first
piston-cylinder device (8, 50) and simultaneous ex-
pansion of the second piston cylinder device (13,
55), thereby rotating the other propulsion device (2,
3, 42, 43) in the same direction.

The hydraulic system (1) as claimed in any of the
preceding claims,

characterized in that

at least one further piston-cylinder device (31, 32) is
arranged between one propulsion device (2, 3) and
an element fixed in relation to said axis (6, 7), the
piston-cylinder device (31, 32) being connected to a
hydraulic pump (21) driven by a manual drive mem-
ber (20) for controlling the propulsion device (2, 3).

Patentanspriiche

1.

Hydrauliksystem (1), das zwischen einer ersten Ma-
rineantriebsvorrichtung (2, 42) und einer zweiten
Marineantriebsvorrichtung (3,43) angeordnetiist, die
jeweils so angeordnet sind, dass sie um eine jewei-
lige Achse (6, 7, 46, 47) im Abstand voneinander
drehen kénnen, mit einer ersten Hydraulikkolbenzy-
lindervorrichtung (8, 50) mit einer Zylinderkammer
(9, 10, 51, 52) auf jeder Seite des Kolbens (11, 12),
die zwischen der ersten Antriebsvorrichtung (2, 42)
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und einem bezlglich der Achse (6, 7, 46, 47) fest-
gelegten Element (12, 54) angeordnet ist, und einer
zweiten Hydraulikkolbenzylindervorrichtung (13, 55)
mit einer Zylinderkammer (14, 15, 56, 57) auf jeder
Seite des Kolbens (16, 58), die zwischen der zweiten
Antriebsvorrichtung (3, 43) und einem Element (17,
59) angeordnet ist, das bezliglich der Achse (6, 7,
46, 47) festgelegt ist,

dadurch gekennzeichnet, dass

ein erster Hydraulikkreis (18, 60) und ein zweiter Hy-
draulikkreis (19, 61) so ausgelegt sind, dass sie die
Zylinderkammern (9, 10, 51, 52) in der ersten Kol-
benzylindervorrichtung (8, 50) mit den Zylinderkam-
mern (14, 15, 56, 57) in der zweiten Kolbenzylinder-
vorrichtung (13, 55) verbinden, damit eine Drehung
einer Antriebsvorrichtung (2, 3, 42, 43) in einer Dre-
hung der anderen Antriebsvorrichtung (2, 3, 42, 43)
resultiert.

Hydrauliksystem (1) nach Anspruch 1,

dadurch gekennzeichnet, dass

der erste Hydraulikkreis (18, 60) und der zweite Hy-
draulikkreis (19, 61) so mit den Zylinderkammern (9,
10, 14,15, 51,52, 56, 57) verbunden sind, dass eine
Druckerhdéhung in wenigstens einem der Kreise (18,
19, 60, 61) stattfindet, wenn die eine Antriebsvor-
richtung (2, 3, 42, 43) gedreht wird.

Hydrauliksystem (1) nach einem der vorhergehen-
den Anspriche,

dadurch gekennzeichnet, dass

wenigstens einer der Hydraulikkreise (18, 19, 60, 61)
einen hydraulischen Akkumulator (33, 62) zum Er-
reichen einer Vorbelastung in der ersten bzw. zwei-
ten Hydraulikkolbenzylindervorrichtung (8, 13, 50,
55) umfasst.

Hydrauliksystem (1) nach einem der vorhergehen-
den Anspriiche,

dadurch gekennzeichnet, dass

die erste hydraulische Pumpe (36, 49) mit dem er-
sten Hydraulikkreis (18, 60) und dem zweiten Hy-
draulikkreis (19, 61) verbunden ist, um eine Drehung
dereinen Antriebsvorrichtung (2, 3,42, 43) beziiglich
der anderen Antriebsvorrichtung (2, 3, 42, 43) zu er-
moglichen.

Hydrauliksystem (1) nach einem der vorhergehen-
den Anspriiche,

dadurch gekennzeichnet, dass

die erste Kolbenzylindervorrichtung (8, 50) und die
zweite Kolbenzylindervorrichtung (13, 55) an entge-
gengesetzten Seiten jeder Antriebsvorrichtung (2, 3,
42, 43) angeordnet sind, so dass eine Drehung einer
Antriebsvorrichtung (2, 3, 42, 43) in einer Richtung
in einer Kompression der ersten Kolbenzylindervor-
richtung (8, 50) und einer gleichzeitigen Expansion
der zweiten Kolbenzylindervorrichtung (13, 55) re-
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sultiert, wodurch die andere Antriebsvorrichtung (2,
3,42, 43) in der gleichen Richtung gedreht wird.

Hydrauliksystem (1) nach einem der vorhergehen-
den Anspriche,

dadurch gekennzeichnet, dass

wenigstens eine weitere Kolbenzylindervorrichtung
(31, 32) zwischen einer Antriebsvorrichtung (2, 3)
und einem bezuglich der Achse (6, 7) festgelegten
Element angeordnet ist, wobei die Kolbenzylinder-
vorrichtung (31, 32) mit einer Hydraulikpumpe (21)
verbunden ist, die von einem manuellen Antriebs-
element (20) zur Steuerung der Antriebsvorrichtung
(2, 3) angetrieben wird.

Revendications

Systéme hydraulique (1) agencé entre un premier
dispositif de propulsion marine (2, 42) et un second
dispositif de propulsion marine (3, 43), qui sont res-
pectivement agencés de maniéere a pouvoir tourner
autour d’'un axe respectif (6, 7,46, 47) a une distance
I'un de I'autre, comprenant un premier dispositif hy-
draulique piston-cylindre (8, 50), possédant une
chambre de cylindre (9, 10, 51, 52) sur chaque coté
dudit piston (11, 53), agencée entre ledit premier dis-
positif de propulsion (2, 42) et un élément (12, 54)
fixe par rapport audit axe (6, 7, 46, 47), et un second
dispositif hydraulique piston-cylindre (13, 55) possé-
dant une chambre de cylindre (14, 15, 56, 57) sur
chaque c6té dudit piston (16, 58), agencée entre ledit
second dispositif de propulsion (3, 43) et un élément
(17, 59) fixe par rapport audit axe (6, 7, 46, 47),
caractérisé en ce que

un premier circuit hydraulique (18, 60) et un second
circuit hydraulique (19, 61) sont congus pour coupler
les chambres de cylindre (9, 10, 51, 52) dudit premier
dispositif piston-cylindre (8, 50) aux chambres de
cylindre (14, 15, 56, 57) dudit second dispositif pis-
ton-cylindre (13, 55) de maniére a ce qu’une rotation
d’un dispositif de propulsion (2, 3, 42, 43) ait pour
conséquence une rotation de I'autre dispositif de pro-
pulsion (2, 3, 42, 43).

Systéme hydraulique (1) selon la revendication 1,
caractérisé en ce que

lesdits premier circuit hydraulique (10, 60) et second
circuit hydraulique (19, 61) sont couplés aux cham-
bres de cylindre (9, 10, 14, 15, 51, 52, 56, 57) de
sorte qu'une augmentation de pression se produit
dans au moins un desdits circuits (18, 19, 60, 6 1)
lors de la rotation du dispositif de propulsion (2, 3,
42, 43).

Systéme hydraulique (1) selon 'une quelconque des
revendications précédentes,
caractérisé en ce que
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au moins un desdits circuits hydrauliques (18, 19,
60, 61) contient un accumulateur hydraulique (33,
62) pour réaliser une précharge respectivement du-
dit premier ou dudit second dispositif hydraulique
piston-cylindre (8, 13, 50, 55),.

Systéme hydraulique (1) selon 'une quelconque des
revendications précédentes,

caractérisé en ce que

une premiére pompe hydraulique (36, 49) est cou-
plée au premier circuit hydraulique (18, 60) et au
second circuit hydraulique (19, 61) de maniére a per-
mettre larotation de I'un des dispositifs de propulsion
(2, 3, 42, 43) par rapport a I'autre dispositif de pro-
pulsion (2, 3, 42, 43).

Systéme hydraulique (1) selon 'une quelconque des
revendications précédentes,

caractérisé en ce que

lesdits premier dispositif piston-cylindre (8, 50) et se-
cond dispositif piston-cylindre (13, 55) sont agencés
sur des cbtés opposés de chaque dispositif de pro-
pulsion (2, 3, 42, 43), de sorte que la rotation d’un
dispositif de propulsion (2, 3, 42, 43) dans une di-
rection a pour conséquence une compression du
premier dispositif piston-cylindre (8, 50) et une ex-
pansion simultanée du second dispositif piston-cy-
lindre (13, 55), ce qui provoque la rotation de I'autre
dispositif de propulsion (2, 3, 42, 43) dans la méme
direction.

Systéeme hydraulique (1) selon 'une quelconque des
revendications précédentes,

caractérisé en ce que

au moins un autre dispositif piston-cylindre (31, 32)
est agencé entre un dispositif de propulsion (2, 3) et
un élément fixe par rapport audit axe (6, 7), le dis-
positif piston-cylindre (31, 32) étant couplé a une
pompe hydraulique (21) entrainée par un élément
d’entrainement manuel (20) afin de contrdler le dis-
positif de propulsion (2, 3).
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