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ADAPTIVE LIGHT FOR A WATERCRAFT
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application
No. 63/350,980, filed on June 10, 2022. The entire disclosure of the above application
is incorporated herein by reference.

FIELD
[0002] The present disclosure relates to lights for watercraft and, more

particularly, to an adaptive light for controllably illuminating a predetermined area.

BACKGROUND

[0003] Watercraft typically have exterior lights such as docking lights.
When a watercraft is loaded unevenly, the lights may not be directed in the desired
direction. For example, when the watercraft is a pontoon boat and the pontoon boat is
loaded in the aft, the lights may shine brightly on the surrounding houses when docking.
Conversely, when a significant load is in the front of a pontoon boat, the docking lights
may be directed down into the surface of the water very close to the front of the boat
and therefore not helpful in illuminating the dock.

[0004] Another type of light in a watercraft is a mast light or anchor light.
The mast light is used to direct light outward from the watercraft so that the boat is
visible for a predetermined distance. The light from the mast or anchor light is typically
directed at a plane parallel to the surface of the water so that it is visible to other boats
at a long distance. However, when a watercraft is loaded in an unbalanced manner,
the light may be directed downward or upward depending upon where the loading is
relative to the watercraft. In a roll direction, when the starboard side of the boat is
heavily weighted, the mast light may be directed down on that side of the boat whereas
the mast light on the port side of the boat may be directed upward. This may reduce
the visibility of the boat to other users.

[0005] Another type of light that a watercraft may have a side light. A side
light may be used for illuminating the dock when the watercraft is loading and
unloading. During the loading and unloading process, the roll angle of the watercraft
may change as people move toward the exit.

SUMMARY
1
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[0006] The present disclosure provides a light system that adjusts to
accommodate the level of the watercraft. Docking lights, side lights and mast lights
may all benefit from the examples set forth below.

[0007] In a first example of the present disclosure, one general aspect
includes a lighting system for a watercraft. The lighting system also includes a level
sensor generating a level signal corresponding to a level of the watercraft. The system
also includes a light source. The system also includes a plurality of elements optically
coupled to the light source. The system also includes a controller coupled to the level
sensor and the light source, said controller controlling the light source to illuminate
selected elements less than all the elements to form a beam pattern.

[0008] Implementations may include one or more of the following
features. The lighting system where the level sensor generates a pitch angle signal,
and the controller controls the light source based on the pitch angle signal. The level
sensor generates a roll angle signal, and the controller controls the light source based
on the roll angle signal. The lighting system may include a user interface coupled to the
controller for controlling an operation of the light source. The plurality of elements is
disposed vertically. The plurality of elements is mounted to a curved surface. The
plurality of elements may include at least one positive angle element and a at least one
negative angle element. The plurality of elements is disposed horizontally. The light
source may include a plurality of light sources, each of the plurality of light sources
corresponding to one of the plurality of elements. The plurality of elements may include
groups of elements having the same angle of direction. An actuator is coupled to and
moves the light source relative to the plurality of elements. The light source moves
vertically relative to the plurality of elements. The plurality of elements is disposed on a
side of the watercraft. The plurality of elements is disposed on a port side, a starboard
side or both. The plurality of elements is disposed on a bow of the watercraft. The
plurality of elements is disposed on a front side. The plurality of elements circumscribes
a mast. The plurality of elements circumscribes the mast in a plurality of columns. The
plurality of elements circumscribes the mast in a plurality of rows and columns.

[0009] One general aspect includes a light assembly for a watercraft may
include. The light assembly also includes a housing. The assembly also includes a lens
coupled to the housing. The assembly also includes a light source coupled withing the
housing directing light through the lens. The assembly also includes a level sensor
generating a level signal corresponding to a level of the watercraft. The assembly also

2
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includes an actuator moving the housing, the light source and the lens in response to
the level signal.

[0010] One general aspect includes a light assembly for a watercraft may
include. The light assembly also includes a lens. The assembly also includes a light
source coupled optically coupled to the lens. The assembly also includes a level sensor
generating a level signal corresponding to a level of the watercraft. The assembly also
includes an actuator moving the lens relative to the light source in response to the level
signal.

[0011] Additional features of the present disclosure will become apparent
to those skilled in the art upon consideration of the following detailed description of
illustrative examples exemplifying the best mode of carrying out the disclosure as

presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing aspects and many additional features of the present
system and method will become more readily appreciated and become better
understood by reference to the following detailed description when taken in conjunction
with the accompanying drawings, where:

[0013] Fig. 1 is a perspective view of a watercraft having a light system
according to the present disclosure.

[0014] Fig. 2A is a perspective view of various elements in a first example

of a light assembily.

[0015] Fig. 2B is a front view of the light assembly of Fig. 2A.

[0016] Fig. 2C is a side cross sectional view of the light assembly of Figs.
2A and 2B.

[0017] Fig. 3 is a perspective view of a light assembly having light bars as
elements.

[0018] Fig. 4A is a side view of a first example of a light assembly used in
a mast.

[0019] Fig. 4B is a top view of a light assembly used in a mast.

[0020] Fig. 4C is a side view of a second example of a light assembly for a
mast.

[0021] Fig. 5A is a side view of a light assembly having common

elements.
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[0022] Fig. 5B is a front elevational view of the light assembly of Fig. 5A.

[0023] Fig. 6A is a side view of a light assembly having an actuator in a
first position.

[0024] Fig. 6B is a side view of the light assembly of Fig. 6A having
another position of the actuator.

[0025] Fig. 7 is a block diagrammatic view of a controller for controlling the
light assembly of the watercraft.

[0026] Fig. 8 is a flowchart of a method for operating the light assembly.

[0027] Fig. 9 is a side view of a light assembly with a light source and lens
that pivot.

[0028] Fig. 10 is a side view of a light assembly that has an actuator that

moves the lens with a stationary light source.

DETAILED DESCRIPTION

[0029] For the purposes of promoting an understanding of the principles of
the present disclosure, reference will now be made to the examples illustrated in the
drawings, which are described below. The examples disclosed below are not intended
to be exhaustive or limited to the precise form disclosed in the following detailed
description. Rather, the examples are chosen and described so that others skilled in
the art may utilize their teachings.

[0030] Referring now to FIG. 1, a watercraft 10 is set forth as a pontoon
boat. However, the teachings set forth herein apply to other types of watercraft
including but not limited to personal watercrafts, ski, boats, surf boats, fishing boats and
work boats and yachts. The watercraft has a longitudinal axis 12 and a lateral axis 14.
The movement of the watercraft 10 about the longitudinal axis 12 is referred to as the
roll angle or roll direction of the watercraft as indicated by the arrow 16. The pitch of
the watercraft 10 is indicated by the arrow 18 about the lateral axis 14. A bow 20 of the
watercraft 10 may be lower than a stern 22 of the watercraft 10 when a load such as
passengers is greater in the bow 20, the stern 22, when loaded, without loading in the
bow 20 may allow the bow 20 to be directed upward. Likewise, the port side 24 of the
watercraft 10 may be lower than the starboard side 26 when a greater loading is on the
port side 24. Likewise, when a greater loading is on the starboard side 26 may be
lower than the port side 24 so that the watercraft 10 has a different roll angle. When
the watercraft 10 is pitched forward and rearward, the pitch angle denoted by 18

4
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changes. The watercraft 10 may have a helm 30 that is used for controlling the
watercraft 10. The helm 30 may include various user interfaces and switches for
controlling various functions of the vehicle including the lighting functions of the
watercraft. The lighting functions of the watercraft are included within a lighting system
40. The lighting system 40 is not limited to docking lights 42. In this example, two
docking lights 42 are illustrated on each side of a front wall 43 of the watercraft 10.
Details of the docking lights 42 are described in more detail below.

[0031] The lighting system 40 may also include a boarding light 44. One
boarding light 44 is illustrated on the port side 24 of the watercraft 10. However, a
boarding light 44 may also be located on the starboard side 26 of the watercraft 10.
The sides 24, 26 and the helm 30 are mounted to a deck 32. The level of the deck 32
is parallel to the plane of the water in calm conditions and under no or even loads.

[0032] A mast light 46 is coupled to a tower 48. The mast light 46 may
also be located in various positions within the watercraft included coupled to the stern
22 of the watercraft 10.

[0033] Referring now to Fig. 2A, 2B and 2C, a light assembly 200 is
illustrated. The light assembly 200 has a plurality of optical elements 210. The optical
elements are each associated with and optically coupled to a light source 212. In this
example, one light source 212 is provided for each of the elements 210. In the present
example, the elements 210 are labeled 1-5. The elements labels correspond to
negative angles in degrees that correspond to the degrees below the horizon. During
the operation, all of the “1s” or “2s” or “3s” or “4s” or “bs” are illuminated together. The
“1s”, “2s”,“3s”, “4s8”,“5s” are groups of elements that have the same angle. Less than all
the elements are illuminated at any one time. Of course, more than one element
number may be illuminated at the same time. For example, elements 2 and 3 may be
illuminated or 2, 3 and 4 depending upon the various conditions. As will be described in
more detail below, the level of the deck 32 of the watercraft 10 may be measured as to
the pitch angle and roll angles to determine which of the elements 210 to illuminate.
That is, the light source 212 associated with the desired angle are illuminated while
other light sources are not illuminated. Of course, other types of angles may be
associated with the elements. For example, positive angles may also be associated
with the elements 210. This will allow front loaded watercrafts 10 to illuminate the area
toward the dock while docking. Although the elements 210 are disposed horizontally,

other layouts of the elements 210 are possible.
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[0034] Referring now to Fig. 2C, a side view of the light assembly 200 is
illustrated. In this example, the angle of the light beams from the various elements are
illustrated in the single figure to illustrate the differences. In this example, a horizontal
line 220 that is parallel to the horizon and the water level at the watercraft 10. The
element labeled 1 in Figs. 2A and 2B provides -1° of light direction relative to the
horizontal line 220. Elements 2-5 provide -2° to -5°of angle relative to the horizontal
line 220. Other examples may provide a positive angle illustrated as +1° relative to the
horizontal line 220. Angles greater than the horizontal may be used when the bow 20
of the watercraft 10 is more heavily loaded than the stern 22 of the watercraft 10.

[0035] Referring now to Fig. 3, a light assembly 300 is illustrated. The
light assembly 300 has a plurality of elements 310 disposed vertically that have
different optical characteristics or similar to that described above with respect to Fig.
2A. In this example, the light elements 310 are labeled -1°, -2°, -3° and -4° from the
vertically higher position to the vertically lower position. In this example, a plurality of
light sources 312 may be associated with each of the elements. In this example, the
dashed lines illustrate the position of the light sources 312 behind the elements 210.
When LEDs are used, a strip or line of LEDs mounted on a circuit board may be
mounted parallel to correspond to positions behind each of the elements 210.

[0036] The light assemblies 200, 300 may form part of a docking light
system and a boarding light system as the docking light 42 or the boarding light 44.

[0037] Referring now to Figs. 4A and 4B, examples of a mast light system
46, 46' are illustrated. In Fig. 4A, light elements 210 similar to those described above in
Fig. 2A are provided. In this example, the light elements 210 are illustrated around the
mast 410. As set forth in the example in Fig. 2A, the angles of the elements may vary.
A controller, as described below, may illuminate one or more of the angles of the
elements 210. For example, the angle 1 may be illuminated in each position around the
mast 410. When the watercraft 10 pitches or rolls, other numbers of the elements may
be illuminated to provide the light in the desired direction preferably nearly parallel to
the surface of the water. The relative pitch and roll angles of the watercraft 10 may be
determined and light elements on different sides of the mast 410 may be illuminated
with different numbers of elements. That is, on one side of the watercraft 10, the 1s
may be illuminated while on the other side of the watercraft, 5s may be illuminated.

[0038] Referring now to Fig. 4C, an example similar to that set forth in Fig.
3 is provided. That is, the elongated elements 310 may be shortened to provide the

6
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smaller areas thereof. From the top of the mast 410, the elements may have the
desired amount of angles, such as -1, -2, -3 and -4. However, as they circumscribe the
mast 410, the elements 310 may be individually controlled to allow various columns 420
of the lights to be illuminated individually to compensate for pitching or rolling of the
watercraft 10. The elements may further be disposed in rows 422. The rows 422 and
columns 420 may be individually addressable. The controller thus controls the
elements to obtain the desired angle corresponding to the pitch angle, roll angle or both
of the watercraft 10. The shaded elements 310 illustrate the compensation of an
illumination of various elements to compensate for the roll and pitch angles of the
watercraft.

[0039] Referring now to Figs. 5A and 5B, in this example, elements 510
may all be constructed with similar optics emitting the light in a direction perpendicular
to a curved surface 512. In this example, light sources 514 in combination with the
elements direct light at various angles including +2, +1, which are positive angle
elements, 0 which corresponds to horizontal, -1, -2, -3 and -4, which are negative angle
elements. Each of the elements 510 are mounted on the surface 512 which positions
the output of the light from the light sources in the desired direction. In a similar
manner to that mentioned above, the one or more of the light sources 514
corresponding to the desired direction of the elements 510 may be illuminated at one
time according to the level of the watercraft 10.

[0040] Referring now to Fig. 6A, a controller 610 is coupled to an actuator
612. The actuator 612 is a movable structure that has a position controlled by the
controller 610. The actuator 612 may move a single light source 614 to illuminate
through various elements 616 to form the desired beam pattern 618. In this example,
the light source 614 has a beam spread angle 620 illustrated by the arrow. The light
source 614 is moved by the actuator 612 in a vertical direction.  However, other
directions such as horizontal or other non-orthogonal angles may be used. The angle
620 may thus be moved by the actuator 612 as illustrated by contrasting Figs. 6A and
6B. In this example, the elements 616 represent -1°, -2°, -3° and -4°. As mentioned
above, various types of angles may be used by the elements. The angles emitted by
the light source 614 are controlled by the actuator rather than the optics of the elements
616. However, optics may also be included within the element to spread and position

the beam into the desired beam pattern 618.
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[0041] Referring now to Fig. 7, a control system for controlling the lighting
system 40 and illuminated selected elements less than the total number of elements is
set forth. In this example, a controller 710 is set forth. The controller may be a
microprocessor-based controller or another type of discrete circuitry. The controller 710
is coupled to a user interface 712. The user interface 712 may be switches, dials or
elements on a touch screen display. The user interface 712 may be used for turning on
and off various lights within the watercraft 10. Separate controls may be provided for
the docking lights 42, the boarding lights 44 and the mast light 46.

[0042] The controller 710 is coupled to a level sensor 714. The level
sensor 714 generate a signal or signals corresponding to the level of the watercraft 10
relative to the water. In many examples, the deck 32 is parallel to the water. The level
sensor 714 may therefore provide signals corresponding to the level of the deck 32.

[0043] The level sensor 714 may be a gyroscopic-type sensor that
generates a pitch angle signal corresponding to the pitch angle, and a roll angle signal
corresponding to the roll angle. Similar sensors are incorporated into various consumer
electronics including controllers for video games and controllers of a cell phone for
controlling the displays thereof.

[0044] The controller 710 ultimately controls the various elements of the
docking lights 42, the boarding lights 44 and the mast light 46. A number of control
lines are illustrated associated with the mast light 46. Each of the boarding lights and
boarding lights 44 may have separate control wires used for controlling the various
elements. In the case of the mast lights 46, various columns of elements and the lights
associated therewith may be provided.

[0045] The controller 710 may also be coupled to control an actuator 612
from Figs. 6A and 6B. That is, the controller 710 may generate an angle signal to move
the actuator 612 in the desired direction.

[0046] The controller 710 may have various modules therein for
controlling the elements and the actuator 612. In one example, the controller 710 has
an angle determination module 720. The angle determination module 720 uses the
level signals from the level sensor 714 to determine the angle of the watercraft and
thereafter determine the elements that are to be illuminated at the docking lights 42, the
boarding lights 44 and/or the mast light 46. The angle determination module for the
mast light 46 may determine different angles for different elements depending upon the
side of the board, illustrations of which were provided in Fig. 4C.

8
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[0047] Referring now to Fig. 8, a method for operating the light system 40
is illustrated. In step 810, the watercraft angle is determined from the level sensor 714.
The angle of the watercraft may refer to the pitch angle, the roll angle or combination of
the pitch and roll angle. In step 812, the elements for illumination are determined. The
determination of the elements and the illumination of the light sources corresponding to
the elements is based upon a desired beam pattern. For docking lights, it is desirable
to illuminate an area that the watercraft is headed toward. When the watercraft 10 is
pitched so the bow is higher than the horizontal, negative beam elements directing the
light in a negative direction relative to the deck is provided. This allows the lights to
remain shining at the dock rather than the nearby surroundings such as a home. In
step 814, the elements continually illuminate in the desired direction. The process
repeats continually during operation in step 810. As long as the user interface indicates
the desired lights to be operated, the system may continually determine the angle of the
watercraft and continually adjust the elements used.

[0048] In wavy conditions and other unstable conditions, the continuous
determination of the angle may allow the lights to maintain visibility for the watercraft
operator. From side to side and bow to stern, the lights may be independently
controlled if the weight or waves cause uneven distribution. For example, if the
starboard bow corner is higher than the port bow then more negative angle may be
applied to the docking light on the correspondingly higher corner.

[0049] Referring now to Fig. 9, a light source 910 is illustrated with respect
to an element or lens 912. The lens 912 and the light source 910 are coupled to a
housing 914. The housing 914 is coupled to an actuator 916 by way of an arm 918.
The actuator 916 by way of the arm 918 rotates the housing 914 and thus the light
source 910, the lens 912 and the beam 920 generated thereby into the desired
direction to compensate for the level of the watercraft 10. Both the light source 910 and
the lens 912 pivot in response to movement of the actuator 916.

[0050] Referring now to Fig. 10, a stationary light source 1010 is
illustrated relative to an element or lens 1012. The light source 1010 is mounted to a
mount 1014 which is one example of a stationary structure. The lens 1012 is coupled
to an actuator 1016. The actuator 1016 moves the lens 1012 along a curved path
1018. The curved path 1018 allows the optics within the lens 1012 changes the angle

of the flood beam 1020 into the desired direction.
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[0051] In both Figs. 9 and 10, the level sensor 714 provides an input to
move the actuator 916 or 1016 so that the flood beams 920, 1020 are directed in the
desired direction to compensate for the watercraft being not level. The level signal of
the level sensor 714 may be directed directly to the actuators 916.1016 or to the
controller 710 that controls the actuator 916, 1016.

[0052] Examples are provided so that this disclosure will be thorough and
will fully convey the scope to those who are skilled in the art. Numerous specific details
are set forth such as examples of specific components, devices, and methods, to
provide a thorough understanding of examples of the present disclosure. It will be
apparent to those skilled in the art that specific details need not be employed, that
examples may be embodied in many different forms and that neither should be
construed to limit the scope of the disclosure. In some examples, well-known
processes, well-known device structures, and well-known technologies are not
described in detail.

[0053] The foregoing description of the examples has been provided for
purposes of illustration and description. It is not intended to be exhaustive or to limit the
disclosure. Individual elements or features of a particular example are generally not
limited to that particular example, but, where applicable, are interchangeable and can
be used in a selected example, even if not specifically shown or described. The same
may also be varied in many ways. Such variations are not to be regarded as a
departure from the disclosure, and all such modifications are intended to be included
within the scope of the disclosure.

10
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CLAIMS

What is claimed is:

1. A lighting system for a watercraft comprising:

a level sensor generating a level signal corresponding to a level of the
watercraft;

a light source;

a plurality of elements optically coupled to the light source; and

a controller coupled to the level sensor and the light source, said controller
controlling the light source to illuminate selected elements less than all the elements to

form a beam pattern.

2. The lighting system of claim 1 wherein the level sensor generates a pitch

angle signal, and the controller controls the light source based on the pitch angle signal.

3. The lighting system of claim 1 wherein the level sensor generates a roll

angle signal, and the controller controls the light source based on the roll angle signal.

4. The lighting system of claim 1 further comprising a user interface coupled

to the controller for controlling an operation of the light source.

5. The lighting system of claim 1 wherein the plurality of elements is

disposed vertically.

6. The lighting system of claim 1 wherein the plurality of elements is

mounted to a curved surface.

7. The lighting system of claim 1 wherein the plurality of elements comprises

at least one positive angle element and at least one negative angle element.

8. The lighting system of claim 1 wherein the plurality of elements is

disposed horizontally.

11
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9. The lighting system of claim 1 wherein the light source comprises a
plurality of light sources, each of the plurality of light sources corresponding to one of

the plurality of elements.

10.  The lighting system of claim 9 wherein the plurality of elements comprises

groups of elements having the same angle of direction.

11.  The lighting system of claim 1 wherein an actuator is coupled to and

moves the light source relative to the plurality of elements.

12.  The lighting system of claim 11 wherein the light source moves vertically

relative to the plurality of elements.

13. A boarding light system for a watercraft comprising:
the lighting system of claim 1;
wherein the plurality of elements is disposed on a side of the watercraft.

14.  The boarding light system as recite in claim 13 wherein the plurality of

elements is disposed on a port side, a starboard side or both.

15. A docking light system for a watercraft comprising:
the lighting system of claim 1;
wherein the plurality of elements is disposed on a bow of the watercratt.

16.  The docking light system as recited in claim 15 wherein the plurality of

elements is disposed on a front side.
17. A mast light system for a watercraft comprising:
the lighting system of claim 1;

wherein the plurality of elements circumscribes a mast.

18. The mast light system as recited in claim 17 wherein the plurality of

elements circumscribes the mast in a plurality of columns.

12
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19. The mast light system as recited in claim 17 wherein the plurality of
elements circumscribes the mast in a plurality of rows and columns.

20. A light assembly for a watercraft comprising

a housing;

a lens coupled to the housing;

a light source coupled withing the housing directing light through the lens;

a level sensor generating a level signal corresponding to a level of the
watercraft;

an actuator moving the housing, the light source and the lens in response to the

level signal.

21. A light assembly for a watercraft comprising

alens;

a light source coupled optically coupled to the lens;

a level sensor generating a level signal corresponding to a level of the
watercratft;

an actuator moving the lens relative to the light source in response to the level
signal.

22.  The light assembly as recited in claim 21 wherein the actuator moves the

lens along a curved path.

13



222222222222222222222222222222




WO 2023/239682 PCT/US2023/024509

219

ZGQN
210
212
§
2’52"‘”’/
40203 405 1 2 3 4 S 23 4 S

FiG. 28

FiG. 20



WO 2023/239682 PCT/US2023/024509

319

- 310

310

20 S 310
3° o
Rty 312

ywﬂﬁ

1234512345123451234512345123451234512345

410"

FIG. 4A



WO 2023/239682 PCT/US2023/024509

420 420 420 &/ﬁ%:

3101 BRI 422
- S i i
o TN 407

~.““\' 2 ~\ - ._‘:\',;_ Vi\*i’f
310 /3:3 e e 1 Ny

- Y = N - h\‘\i’/‘ ﬁ:‘\,':,,
310-"4 S EN 400

410~

FiG. 40



WO 2023/239682

512
a4 510
514 510
514 J\m
514 a0
514~ 510
e 510
514 510

FIG. 54

519

+2

+1

PCT/US2023/024509

510
7 510

510
7 510
7 510

510
7 st
Fis. 58



PCT/US2023/024509

WO 2023/239682

6/9

8L9

B

9 'Ol

029

HOINNG

2

&

-3

B —

ALy P

oenpYy

o

Patdat

JBIOARUDT

018




PCT/US2023/024509

WO 2023/239682

719

gi9

€8 "Oid

4%

JOIEMDY

IBIOIION

TR




WO 2023/239682 PCT/US2023/0243509
8/9
44
Boarding
Light
44
Boarding
Light
42
714 Docking
Level Sensor Light
42
710 Docking
Controlier - Light
720~ I 16
712~ Angle Determination L.
Module Mast Light
User Interface
Lé%ht %le;’;‘ient ~612
Qnone Actuator
FiG. ¢
810~
= Daterming angle of water craft
812~
Determine elements for Hlumination
814~
Hiuminate slements

FiG. 8



WO 2023/239682 PCT/US2023/024509

9/9

1014~




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2023/024509

A. CLASSIFICATION OF SUBJECT MATTER
INV. F21v23/04 B63B45/00 B63B45/02 B63B45/04

ADD. F21wWl11l1/04 F21w107/20

According to International Patent Classification (IPC) or to both national ¢lassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
F21Vv F21w B63J B63B F218

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the inlernational search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X EP 1 106 432 Al (MCDERMOTT KEVIN F [US]) 1-10,
13 June 2001 (2001-06-13) 13-16
Y paragraph [0013] 11,12
A paragraph [0015] - paragraph [0016] 17-19

paragraph [0021] - paragraph [0023]
figures 1-6,14-16

paragraph [0024]

X CN 109 442 334 A (TIANJIN TENYN OCEAN TECH 1-4,6-9
DEVELOPMENT CO LTD)

8 March 2019 (2019-03-08)

Y abstract 17-19
A figures 5
A US 2013/329439 Al (HELLKAMP MARTIN EDWARD 1-19

[US]) 12 December 2013 (2013-12-12)
paragraph [0034]; figures 2c¢,2d,4

-/—

|__K| Further documents are listed in the continuation of Box C. ‘;_' See patent family annex.

* Special categories of cited documents : — ) . . . o
T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevances; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other "Y* document of particular relevance;; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

"0O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
12 September 2023 14/11/2023
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, P .
Fax: (+31-70) 340-3016 Prévot, Eric

Form PCTASA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2023/024509

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

2 December 2004 (2004-12-02)

claim 19

figures 1,2

paragraph [00292] - paragraph [0033]

Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y FR 2 866 693 Al (LIGHT TECHNOLOGIES [FR]) 17-19
26 August 2005 (2005-08-26)
figure 1
page 6, line 9 - page 7, line 18
Y US 2004/240217 A1 (RICE LAWRENCE M [US]) 11,12

Form PGTASA/210 (continuation of second sheet) (April 2005)

page 2 of 2




International application No.
PCT/US2023/024509
INTERNATIONAL SEARCH REPORT
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4., E No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

1-19

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {(continuation of first sheet (2)) (April 2005)




International Application No. PCT/U32023 /024509

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-19

A lighting system for a watercraft comprising:

a level sensor generating a level signal corresponding to a
level of the watercraft;a light source;a plurality of
elements optically coupled to the light source; and a
controller coupled to the level sensor and the light source,
said controller controlling the light source to illuminate
selected elements less than all the elements to form a beam
pattern.

2. claims: 20-22

A light assembly for a watercraft comprising

a housing;a lens coupled to the housing;a light source
coupled within the housing directing light through the lens;
a level sensor generating a level signal corresponding to a
level of the watercraft;an actuator moving the housing, the
light source and the lens in response to the level signal,
or

A light assembly for a watercraft comprising a lens;a light
source coupled optically coupled to the lens;a level sensor
generating a level signal corresponding to a level of the
watercraft;an actuator moving the lens relative to the light
source in response to the level signal.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2023/024509
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1106432 Al 13-06-2001 EP 1106432 Al 13-06-2001
Us 6030099 A 29-02-2000
CN 109442334 A 08-03-2019 NONE
US 2013329439 Al 12-12-2013 NONE
FR 2866693 Al 26-08-2005 NONE
US 2004240217 Al 02-12-2004 NONE

Form PCT/ASA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

