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(57) Abregée/Abstract:

The present invention relates a hydraulic system (1) arranged between a first marine 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. The system (1) comprises a first hydraulic piston-cylinder device (8, 50) and a second hydraulic piston-
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(57) Abrege(suite)/Abstract(continued):

cylinder device (13, 55) arranged between said second propulsion device (2, 3, 42, 43) and an element (12, 17, 54, 59) fixed In
relation to said axis (6, 7, 46, 47). Connecting the piston-cylinder devices (8, 13, 50, 55) to one another via a first hydraulic circuit

(18, 60) and a second hydraulic circuit (19, 61) leads to that rotating of one propulsion device (2, 3, 42, 43) results in rotation of the
other propulsion device (2, 3, 42, 43). This affords the function of a tie bar.



wO 2004/041635 A1 IO O T A0 0 YR TR0 )

CA 02503575 2005-04-25

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date

21 May 2004 (21.05.2004) PCT
(51) International Patent Classification”’: B63H 5/08,
5/125, 20/12
(21) International Application Number:
PCT/SE2003/001482

(22) International Filing Date:
24 September 2003 (24.09.2003)

(25) Filing Language: Swedish

(26) Publication Language: English
(30) Priority Data:

0203280-3 6 November 2002 (06.11.2002) SE
(71) Applicant (for all designated States except US): AB

VOLVO PENTA [SE/SE]; S-405 08 Goteborg (SE).

(72) Inventors; and
(75) Inventors/Applicants (for US only): HEDLUND, Benny

(10) International Publication Number

WO 2004/041635 Al

[SE/SE]; Hedvdgen 3, S-430 91 Hond (SE). ;&SBERG,
Mikael [SE/SE]; Blixtfyrviagen 12A, S-423 40 Torslanda
(SE).

(74) Agent: FROHLING, Werner; Volvo Technology Corpo-
ration, Corporate Patents, 06820, M1.7, S-405 08 Go6teborg

(SE).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
K7, LC, LK, LR, LS, LT, LU, L.V, MA, MD, MG, MK,
MN, MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,

ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,

[ Continued on next page]

(54) Title: HYDRAULIC SYSTEM ARRANGED BETWEEN A FIRST AND A SECOND MARINE PROPULSION DEVICE

,n/ 4| 34 "T

[ '!5

11 |

|| | 20 |

“ =c 3 | 4

(7 T
| 36 “

33|

/

5\

X0
AT\
S\ I[©
j f\/- a0
1t Y, - 3
C 10 3
135
-8 13-

A’
Iy, 1 |7

(57) Abstract: The present invention relates a hydraulic sys-
tem (1) arranged between a first marine 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. The system (1)
comprises a first hydraulic piston-cylinder device (8, 50) and
a second hydraulic piston-cylinder device (13, 55) arranged
between said second propulsion device (2, 3, 42, 43) and an
element (12, 17, 54, 59) fixed in relation to said axis (6, 7,
46, 47). Connecting the piston-cylinder devices (8, 13, 50,
55) to one another via a first hydraulic circuit (18, 60) and a
second hydraulic circuit (19, 61) leads to that rotating of one
propulsion device (2, 3, 42, 43) results in rotation of the other

propulsion device (2, 3, 42, 43). This affords the function of
a tie bar.
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Title

Hydraulic system arranged between a first and a second marine propuision device

Background of the invention

The present invention relates to a hydraulic system which is arranged 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, 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 chamber
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

One example of marine propulsion devices of the aforementioned type is a propeller
rig in a boat propeller drive. The boat propeller drive in this case comprises a shield
bolted to the stern of the boat and in which the propeller rig is pivotally suspended in
order to aliow 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 propelier
rig. In order to achieve said rotation, two hydraulic cylinders are usually arranged
between the shield and the propeller rig, more specifically one on each side of the
propeller rig.

Marine propulsion devices may also be designed with a propeller rig that extends
through the bottom 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.

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 forces. 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 device. 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 propeller rig in operation. A further
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disadvantage with the tie bar between the propeller rigs is that it is relatively exposed
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.

A further particular disadvantage that arises in boats of the multiple hull type, such as
catamarans, is that the tie bar is relatively long and unprotected and therefore even
more exposed to being damaged by external objects. Moreover, the relative
movements between 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.

US 4,778,418 discloses a tie bar arrangement between two boat propeller drives
suspended 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 horizontal axis for trimming
and tilting of the propeller rig. Trimming or tilting is achieved by means of two
hydraulic cylinders 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
position by pneumatic or hydraulic means or with the aid of a helical coil spring.

As with the aforementioned tie bar, one disadvantage with the said tie bar
arrangement between the propeller rigs is that the arrangement is relatively exposed
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
predefined 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.
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Summary of the invention

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 relatively unsusceptible of being damaged by external objects
and which takes up little, if any, space inside the hull of a boat.

This object is achieved by the invention as described in claim 1. Preferred

embodiments of the invention are described in the succeeding claims.

The invention relates to a hydraulic system arranged 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 device and an element fixed in relation
to said axis, and a second hydraulic piston-cylinder device having a cylinder 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 second hydraulic circuit leads to that rotating of one propulston
device results in rotation of the other propulsion device. 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 propulsion devices which is
relatively exposed to being damaged by external objects, in order to obtain said
function.

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.

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 accumulator, a very rigid system
with simultaneous elimination of any risk of gas formation in the hydraulic oil can be
achieved, or alternatively a system with a built in elasticity.
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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.

According to an especially preferred embodiment 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
The invention will be described below with reference to preferred examples of
embodiment and to the drawings attached, in which:

Fig. 1 shows a schematic representation of a hydraulic system having a tie
bar function on two boat propelier drives,

Fig. 2 shows a schematic and partially cross-sectional representation of two
boat propeller drives pivotally suspended on the stern of a boat, and

Fig. 3 shows a schematic and partially cross-sectional representation of said
hydraulic system on two boat propeller drives designed with a propeller
rig that extends through the bottom of a boat.

Description of the preferred embodiments

Fig. 1 shows a schematic representation of a hydraulic system 1 arranged between a
first marine propulsion 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
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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.

Fig. 1 further shows a steering wheel 20 connected 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
propuision device 2, 3.

The function of the hydraulic control system described above, including the tie bar
function, is as follows:

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 propulsion device
2 about the axis 6, to the right in Fig. 1, whilst the piston-cylinder device 32 is
compressed thereby rotating the second propulsion device 3 about the axis 7, to the
right in the 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 piston-cylinder device 31 on the first
propulsion device 2, a pressure build-up occurs in the cylinder chamber 9 in the
piston-cylinder device 8, which is transmitted via the second hydraulic circuit 19 to
the cylinder chamber 14 in the piston-cylinder device 13, which ensures that both
propulsion devices 2, 3 are rotated to the same extent.

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.

PCT/SE2003/001482
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In Fig. 1, 34 denotes a monitor device which is arranged in proximity to the steering
wheel 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.

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, 3 to
be rotated firstly 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.

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 propelier
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 designed to contro!
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 adjustment 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 harbor or at high speed.

In a manner corresponding to that described above, a first hydraulic piston-cylinder
device 50, having 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 cylinder
chamber 56, 57 on each side of said piston 58, is arranged between said second
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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.

In one embodiment shown in Fig. 3 a hydraulic accumulator 62 is connected to the
second hydraulic circuit 61 in order to provide preloading of the hydraulic system 1
which, depending on the selected pressure level in 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.

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 following
patent claims. For example, hydraulic accumulators may be connected to both of the

hydraulic circuits.
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A hydraulic system (1) arranged between a first marine 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 a first hydraulic piston-cylinder device (8, 50),
having a cylinder chamber (9, 10, 51, 52) on each side of said piston (11,
03), arranged between said first propulsion 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 cylinder chamber (14, 15, 56, 57) on
each side of said piston (16, 58), arranged between said second propulsion
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 hydraulic circuit (19, 61) are
designed to connect the cylinder chambers (9, 10, 51, 52) in said first piston-
cylinder 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). '

The hydraulic system (1) as claimed in claim 1,

characterized in that

said first hydraulic circuit (18, 60) and second hydraulic 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 circuits (18, 19, 60, 61)
when rotating the one propulsion 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
accumuiator (33, 62) for achieving 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,
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60) and the second hydraulic 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 opposite 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 expansion 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 member (20) for controlling the propulsion device
(2, 3).
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