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(567)  The present invention relates to a control lever
assembly (1) for a marine vessel. Said control lever as-
sembly (1) comprising a stationary base (3), a control
lever (2) which is mounted rotatable about a rotation axis
(4) on the stationary base (3). The control lever assembly
(1) further comprising a rotation sensor (5) which is con-
figured to determine a rotational position of the control
lever (2) and a neutral position sensor (6) arranged at
the control lever assembly (1) for determining a neutral
position of the control lever (2).
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Description

[0001] The presentinvention relates to a control lever
assembly for the control of a propulsion system in a ma-
rine vessel.

[0002] An example of a control lever assembly for ma-
rine vessels has been disclosed in US 2008/0283732 A1.
It describes a control lever assembly comprising an op-
tical potentiometer with a light emitter and a light collector.
The optical potentiometer further comprises an opaque
screen element for transmitting the light through the
screen and detecting the light transmitted through the
screen. The optical potentiometer is used to convert a
rotational motion of the lever into a change in electrical
signals. Such electrical signals can be used as control
parameters regarding the propulsion system of the ma-
rine vessel.

[0003] The purpose of the present invention is to pro-
vide an improved control lever assembly for a marine
vessel, especially with respect to a simple and compact
design and a highly reliable function in a wide range of
applicability.

[0004] This purpose is achieved by a control lever as-
sembly for a marine vessel according to claim 1. Further
preferred embodiments are claimed in dependent claims.
[0005] The control lever assembly comprising a sta-
tionary base, a control lever which is mounted rotatable
about a rotation axis on the stationary base and a rotation
sensor which is configured to determine a rotational po-
sition of the control lever. The control lever assembly
comprises further a neutral position sensor which is ar-
ranged for determining a neutral position of the control
lever. The neutral position may be an indexed position
between several forward and several reverse positions
of the control lever. The full range of rotation about the
rotation axis of the control lever covers a forward range,
areverse range and the neutral position. The neutral po-
sition may correspond to a middle position of the control
lever between the forward range and the reverse range.
The neutral position may further correspond to zero
movement of the control lever. While in the forward and
reverse range there will be torque provided by the pro-
pulsion system of the marine vessel to drive at least one
propeller, in the neutral position there will be no torque
and driving power provided to drive the propeller.
[0006] The controlleverassembly contains atleasttwo
sensors. A first sensor, namely the rotation sensor to
detect the rotational positioning of the control lever in its
full range of rotation, and a second sensor, namely the
neutral position sensor to detect the neutral position of
the control lever. The neutral position sensor enhancing
the reliability and safety of the control system because
the neutral position sensor acts independently from the
rotation sensor and can be of a different technology.
[0007] Both sensors generating at the output thereof
an electric signal which is representative of the move-
ment and/or position of said lever, and the control lever
assembly may further comprise signal processing means
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for processing the electric signal generated at the output
of said converter means.

[0008] To achieve a compact design, the rotation sen-
sor can be positioned in the rotation axis, while the neutral
position sensor can be positioned with a radial offset to
the rotation axis. This way both sensors can be placed
with some space between each other in one radial plane.
Hence, space in the axial direction can be saved. The
terms axial and radial in this specification refer to the
rotation axis of the control lever if no other reference is
given.

[0009] The rotation sensor can be a hall sensor, as an
example. The rotation sensor may detect the full range
of rotation of the control lever including the neutral posi-
tion. Hence, the additional neutral position sensor is in-
stalled for getting a redundant signal for higher reliability.
[0010] In one embodiment the neutral position sensor
is an optical sensor and comprises a light emitter a re-
flector and a light detector to detect a light signal emitted
by the light emitter. In this document the term light is used
for electromagnetic radiation of any wavelength and not
only for visible light. Hence, the neutral range position
will be detected with a sensor based on optical reflection.
The detector can comprise a silicon phototransistor that
is triggered by the detection of reflected light from the
reflector. Just as one example the optical sensor can
work with infrared light.

[0011] The reflector allows to position the light emitter
and the light detector in one plane opposite to the reflec-
tor. The light emitter and the light detector can both be
positioned stationary with regard to the base, while the
reflector is mounted to rotate with the control lever. The
reflector is mounted to the control lever in such a position
to reflect the light to the light detector when the control
lever is in the neutral position. One benefit of such an
embodiment is the freedom to regulate the rotation angle
of visibility of the reflector just by changing the dimension
of the reflector. Additionally, the rotation angle of visibility
can be adjusted by signal acquisition in an electronic cir-
cuit described below. These features allow to calibrate
the detection range of the neutral position sensor by elec-
tronic hardware and by the dimension and design of the
reflector. The edges of the reflector can be formed sharp-
edged to reduce a possible light scattering problem.
[0012] One embodiment features a control lever with
a shaft which is arranged to rotate about said rotation
axis. The reflector in this embodiment is fixed to the shaft
with a radial offset to the rotation axis. Preferably the
reflector may be fixed to one end of the shaft in a first
plane which is perpendicular to the rotation axis. The light
emitter and the light detector can be positioned in another
plane which is parallel to the first plane with a little dis-
tance between the first and second plane. This distance
can be called the working distance or the working gap of
the optical sensor consisting of the light emitter, the re-
flector and the light detector.

[0013] Inoneembodimentthe light emitter and the light
detector are both mounted on a printed circuit board,
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known as PCB. This PCB can be positioned in said sec-
ond plane which is arranged perpendicular to the rotation
axis of the control lever. Thereby the neutral position sen-
sor or parts of it can be integrated in the signal processing
unitas discrete components being soldered onto the PCB
in a very compact design. The rotation sensor or parts
of it can as well be integrated in the signal processing
unit and being soldered onto the PCB.

[0014] According to a further embodiment, the light
emitter is arranged to emit a frequency signal and the
light detector is arranged to detect such a frequency sig-
nal. The optical sensor can be driven by a photodiode
emitting a frequency signal. The acquisition of the signal
is also based on reading the frequency and not an on/off
level of the signal. The use of frequency signal instead
of on/off signal guarantees the detection of malfunction
on the sensor or in the microcontroller. Reliability is fur-
ther improved by this feature.

[0015] Theinvention and further benefits will be further
described, by way of example only, and with reference
to the accompanying drawings, in which:

Fig. 1  shows a schematic of a control lever assembly
according to the invention;

Fig. 2 shows a section of the control lever assembly
of Fig. 1 in a top view;

Fig. 3  shows adetail of Fig. 2 in an enlarged view and

Fig. 4  shows a diagram with the relation between me-
chanical angle of the control lever and the re-
sponse signal of the neutral position sensor.

[0016] The control lever assembly 1 shown in Fig. 1

and Fig. 2 comprises a stationary base 3, a control lever
2 which is mounted rotatable about a rotation axis 4 on
the stationary base 3. A PCB 10 is part of the stationary
base 3.

[0017] The control lever assembly 1 further comprises
a rotation sensor 5 which is configured to determine a
rotational position of the control lever 2. This rotation sen-
sor 5 of this embodiment is a hall effect rotary sensor
which it is positioned at the rotation axis 4. A neutral po-
sition sensor 6 is arranged at the control lever assembly
1 to determine a neutral position of the control lever 2.
The neutral position sensor 6 is positioned with a radial
offset to the rotation axis 4. Hence, the neutral position
sensor 6 and the rotation sensor 5 are positioned with a
distance between each other in radial direction.

[0018] As can be seen in Fig. 3 the neutral position
sensor 6 comprises a light emitter 7 a reflector 9 and a
light detector 8. The light emitter 7 and the light detector
8 are both mounted on the PCB 10 and hence are sta-
tionary with regard to the base 3. Whereas the reflector
9 is fastened to the shaft 11 and rotates with the control
lever 2 about rotation axis 4. With regard to a horizontally
oriented rotation axis 4 the PCB 10 with the light emitter
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7 and the light detector 8 is put in a vertical plane in a
way, that there is only a small gap between the light emit-
ter 7 and reflector 9. Said small gap is the working dis-
tance of the optical neutral position sensor 6 and can be
in a range of about 1 mm. This allows a very compact
arrangement of the sensors. The whole control lever as-
sembly 1 can be of a simple and compact design.
[0019] The rotation sensor 5 comprises a magnet 12
as amoving element of the rotation sensor 5. The magnet
12 is fixed to the shaft 11 and rotating with the control
lever 2 about the rotation axis 4, while a stationary part
of the rotation sensor 5 is fixed onto the PCB 10.
[0020] Eventually Fig.4 shows a diagram with the elec-
tric signaling of the rotation sensor 5 and the neutral po-
sition sensor 6 depending on the rotational position of
the control lever 2. The position of the control lever 2 is
plotted against the horizontal axis. A neutral position is
defined as a small range from N’ to N around the
exact middle position at 0°. The electric signals of the
sensors 5 and 6 in the connected electronic circuit are
plotted against the vertical axis.

[0021] A dashed line indicates the response to the sig-
nal of the rotation sensor 5. The control logic of the rota-
tion sensor 5 in this embodiment covers a rotation range
of the control lever between - 70° and + 70° with regard
to an exact middle position at 0 °, wherein -70° corre-
sponds to full astern command and +70° corresponds to
a full ahead command of the user.

[0022] A bold continuous line indicates the response
of the optical state logic based on the signal of the neutral
position sensor 6 that can be adjusted by calibration of
the electronic circuit and by the dimension of the me-
chanical reflector 8. In this embodiment, the neutral de-
tection by the neutral position sensor 6 is calibrated to
overlap the band of the defined neutral position between
N’ and N by a certain margin.

Referals

[0023]

1 control lever assembly
2 control lever

3 base

4 rotation axis

5 rotation sensor

6 neutral position sensor
7 light emitter

8 light detector

9 reflector

10  PCB, printed circuit board
11 shaft

12 magnet

Claims

1. Control lever assembly (1) for a marine vessel com-
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prising a stationary base (3), a control lever (2) which
is mounted rotatable about a rotation axis (4) on the
stationary base (3), a rotation sensor (5) which is
configured to determine a rotational position of the
control lever (2), characterized by a neutral position
sensor (6) arranged at the control lever assembly (1)
for determining a neutral position of the control lever

@).

2. Control lever assembly (1) according to claim 1,
wherein the rotation sensor (5) is located at the ro-
tation axis (4) and wherein the neutral position sen-
sor (6) is positioned with a radial offset to the rotation
axis (4).

3. Control lever assembly (1) according to claim 1 or
2, wherein the neutral position sensor (6) comprises
a light emitter (7) a reflector (9) and a light detector

(8).

4. Control lever assembly (1) according to claim 3,
wherein the light emitter (7) and the light detector (8)
are both positioned stationary with regard to the base
(3) and wherein the reflector (9) is mounted to rotate
with the control lever (2).

5. Control lever assembly (1) according to claim 4,
wherein the control lever (2) comprises a shaft (11)
which is arranged to rotate about the rotation axis
(4), and wherein the reflector (9) is fixed to the shaft
(11) with a radial offset to the rotation axis (4).

6. Controlleverassembly (1)accordingtoone of claims
3 to 5, wherein the light emitter (7) and light detector
(8) are both mounted on a printed circuit board (10).

7. Controlleverassembly (1)accordingto one of claims
3 to 6, wherein the light emitter (7) is arranged to
emit a frequency signal and wherein the light detec-
tor (8) is arranged to detect a frequency signal.

Amended claims in accordance with Rule 137(2)
EPC.

1. Control lever assembly (1) for the control of a pro-
pulsion system in a marine vessel comprising a sta-
tionary base (3), a control lever (2) which is mounted
rotatable about a rotation axis (4) on the stationary
base (3), a rotation sensor (5) which is configured to
determine a rotational position of the control lever
(2), wherein a neutral position sensor (6) is arranged
at the control lever assembly (1) for determining a
neutral position of the control lever (2), character-
ized in that the neutral position sensor (6) comprises
a light emitter (7) a reflector (9) and a light detector

).
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2,

Control lever assembly (1) according to claim 1,
wherein the rotation sensor (5) is located at the ro-
tation axis (4) and wherein the neutral position sen-
sor (6) is positioned with a radial offset to the rotation
axis (4).

Control lever assembly (1) according to claim 1 or
2, wherein the light emitter (7) and the light detector
(8) are both positioned stationary with regard to the
base (3) and wherein the reflector (9) is mounted to
rotate with the control lever (2).

Control lever assembly (1) according to claim 3,
wherein the control lever (2) comprises a shaft (11)
which is arranged to rotate about the rotation axis
(4), and wherein the reflector (9) is fixed to the shaft
(11) with a radial offset to the rotation axis (4).

Controllever assembly (1) according to one of claims
1 to 4, wherein the light emitter (7) and light detector
(8) are both mounted on a printed circuit board (10).

Controllever assembly (1) according to one of claims
1 to 5, wherein the light emitter (7) is arranged to
emit a frequency signal and wherein the light detec-
tor (8) is arranged to detect a frequency signal.
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