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(57) A rtificial wave generation surfing facility, com-
prising a water tank (1) having installed at its upper por-
tion: a working surface having an inclined section (6) and
a drainage grille (8); further comprising a submersible
pump (4) whose outlet is connected to a water moving
device (2), with the hydraulic unit's outlet being posi-
tioned above the working surface, wherein the working
surface is laid over flooring with a wave generation
threshold (9) and the hydraulic unit’s outlet is partitioned
into sections, wherein the hydraulic unit's outlet has a
direct exit channel to the upper edge of the working sur-
face inclined section, while the lower edge of the working
surface inclined section makes a smooth transition to the
wave generation threshold.

ARTIFICIAL WAVE GENERATION SURFING FACILITY
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to water amuse-
ment facilities producing artificial waves for surfing.
[0002] One known design of an artificial wave gener-
ation surfing facility is described in patent No.
US8516624 (published on 2013-08-27). This prior art de-
sign has been chosen as the closest analog.

[0003] The closest analogous artificial wave genera-
tion surfing facility comprises: a main pool; a wave pool;
an inclined ramp whose bottom end extends down into
the pool, a horizontally arranged flow section flow section
connected at an outlet end thereof to an upper end of the
ramp; at least one pump connected to an inlet end of the
flow section by means of which water is conveyed from
the main pool to the flow section; at least one adjustable
guide device in the wave pool at a distance downstream
from the lower end of the ramp, wherein the wave pool
is positioned above the main pool, wherein the at least
one pump unit, during operation, being adapted to pro-
duce a liquid level in the wave pool sufficient to produce
a defined resistance to water flowing down the ramp
which will enable formation of the standing wave at the
at least one adjustable guide device by a change of the
flow velocity of the water, and an overflow via which water
is able to flow back from the wave pool into the main pool,
the overflow being provided with an adjusting mechanism
that enables the water level in the wave pool to be reg-
ulated in a manner enabling, in a resting state, retaining
of a total amount of water to fill the main pool and wave
poolto alevel sufficientto provide said defined resistance
upon commencement of operation.

[0004] Onedisadvantage of the priorartis the inclusion
of the horizontally arranged section to which water is
pumped. Adjoining to the side of the horizontally ar-
ranged flow section is the edge of the inclined surface
abutting on the pool bottom with the other end. It is noted
that the length of the inclined section would be preferably
half the length of the horizontal flow section.

[0005] Therefore, the entire structure of the surfing fa-
cility requires supplemental support structural members
(pillars and beams) that should hold in place the horizon-
tal flow section. It makes the structure more complex,
heavyweight and cumbersome, extending the assembly
and dismantling time.

[0006] Also, the side walls of the surfing facility will be
moved together to stabilize and regulate the water flow,
which gives rise to further technical difficulties and the
need to use additional drives and actuators. It is, there-
fore, an objective of the proposed invention to address
the above issues.

[0007] The technical result of the invention is a simpler
and lighter design and a shorter assembly and disman-
tling time along with the capability to control the water
flow rate and to stabilize the flow.

The above technical result is achieved by providing an
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artificial wave generation surfing facility, comprising a
water tank having installed at its upper portion: a working
surface having an inclined section and a drainage grille;
further comprising a submersible pump whose outlet is
connected to a water moving (lifting) machine (hydraulic
unit), with the hydraulic unit's outlet being positioned
above the working surface, wherein the working surface
is laid over flooring with a wave generation threshold,
and the hydraulic unit’s outlet is partitioned into sections,
characterized in that the hydraulic unit's outlet has a di-
rect exit channel to the upper edge of the working surface
inclined section, while the lower edge of the working sur-
face inclined section makes a smooth transition to the
wave generation threshold.

[0008] The working surface inclined section may be
provided with a partition with sections used to stabilize
the flow.

The inclined section may be configured tapering from
upper to lower edge.

[0009] Theinclined section may be configured tapering
from upper to lower edge to a specified level from which
the flow width to the inclined section lower edge coming
into abutment with the bottom remains constant.

The span where the flow width remains constant may
house the partition with sections used to stabilize the flow.
The wave generation threshold may be configured as a
fixture repositionable relative to the flooring.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1 shows the simplest embodiment of the surfing
facility (the top view in the operating state).

Fig. 2 shows the simplest embodiment of the surfing
facility (the top view without inspection platforms).
Fig. 3illustrates the simplestembodiment of the surf-
ing facility (the cross-section side view and the close-
up view of the wave crest section).

Fig. 4 depicts the simplest embodiment of the surfing
facility complete with a flow stabilizer (the top view
without inspection platforms).

Fig. 5 shows the simplest embodiment of the surfing
facility complete with a flow stabilizer (the cross-sec-
tion side view and the close-up view of the wave
crest section).

Fig. 6 depicts the embodiment of the surfing facility
with a tapering inclined surface (the top view in the
operating state).

Fig. 7 shows the embodiment of the surfing facility
with a tapering inclined surface (the top view without
inspection platforms).

Fig. 8illustrates the embodiment of the surfing facility
with a tapering inclined surface (the cross-section
side view and the close-up view of the wave crest
section).

Fig. 9 depicts the embodiment of the surfing facility
complete with a flow stabilizer (the top view without



3 EP 3 919 143 A1 4

inspection platforms).

Fig. 10 shows the embodiment of the surfing facility
with a tapering inclined surface and a flow stabilizer
(the cross-section side view and the close-up view
of the wave crest section).

[0011] In the drawings: 1 - reinforced concrete bowl
(water tank), 2 - water moving (lifting) machine (hydraulic
unit with water injection nozzles), 3 - submersible pump,
4 - left-hand side of channel, 5 - right-hand side of chan-
nel, 6 - wave fetching portion of channel, 7 - channel
bottom, 8 - drainage grille, 9 - threshold, 10 - lifting (wave
forming) crest, 11 - two tier central platform, 12 - side
initiating platform, 13 - water level, 14 - riding wave, 15
- crest hoist, 16 - partition with sections (flow stabilizer),
17 - control plate on drainage grilles.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The artificial wave generation surfing facility in-
cludes a water tank 1 (ref. to Fig. 1, Fig. 2, and Fig. 3)
having installed at its upper portion a working surface
having inclined section 6, drainage grille 8 that may have
control plates 17.

[0013] The facility further comprises a submersible
pump 3 whose outlet is connected to a water moving
(lifting) machine (hydraulic unit) 2 with the hydraulic unit
outlet being positioned above the working surface.
[0014] Theworkingsurfaceislaid overthe flooring hav-
ing threshold 9 used for generating a wave 14.

[0015] Furthermore, the water moving (lifting) machine
(hydraulic unit) 2 outlet is split into sections.

[0016] The noveltyis thatthe water moving (lifting) ma-
chine (hydraulic unit) 2 outlet has the direct exit channel
to the upper edge of the working surface inclined section
6 and the lower edge of the working surface inclined sec-
tion 6 smoothly transitions into wave generation thresh-
old 9.

A simpler design, a smaller weight, and a shorter assem-
bly and dismantling time is ensured by obviating the need
for additional support structures (pillars and beams) that
should hold in place the horizontal flow section. This hor-
izontal flow section is made redundant in the claimed
facility by connecting inclined section 6 directly to thresh-
old 9 and hydraulic unit 2 outlet.

Alternative embodiments of the facility include the follow-
ing additions to the facility design.

Working surface inclined section 6 may house partition
16 split into sections used to stabilize the flow (see the
embodiments in Fig.4 and Fig.5). By shutting off sections
in partition 16, for instance, by means of gate valves,
water flow may be stabilized and water flow rate may be
controlled without the need for side walls of the surfing
facility to be moved together, thus making the design
simpler while retaining the capability to control the water
flow rate and to stabilize the flow. Inclined section 6 may
be configured tapering from upper to lower edge thus
creating a downward slope of the channel left-hand side
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4 and/or the right-hand side 5, which makes the design
simpler while retaining the capability to control the water
flow rate and to stabilize the flow.

[0017] Inclined section 6 may be configured tapering
from upper to lower edge to a specified level from which
the flow width to the inclined section lower edge coming
into abutment with channel bottom 7 remains constant
(see the embodiments in Fig.6, Fig.7, and Fig.8), which
makes the design simpler while retaining the capability
to control the water flow rate and to stabilize the flow.
The span where the flow width remains constant may
house a partition with sections used to stabilize the flow
(see the embodiments in Fig. 6, Fig.9, and Fig. 10).
Threshold 9 serving to generate waves may be config-
ured as a fixture repositionable relative to the flooring
and in the form of crest 15 hoist, which also makes it
possible to control the water flow rate and to stabilize the
flow.

Claims

1. Anartificial wave generation surfing facility, compris-
ing a water tank having installed at its upper portion:
a working surface having an inclined section and a
drainage grille; further comprising a submersible
pump whose outlet is connected to a water moving
device (hydraulic unit), with the hydraulic unit’s outlet
being positioned above the working surface, wherein
the working surface is laid over flooring with a wave
generation threshold and the hydraulic unit’s outlet
is partitioned into sections, characterized in that
the hydraulic unit's outlet has a direct exit channel
to the upper edge of the working surface inclined
section, while the lower edge of the working surface
inclined section makes a smooth transition to the
wave generation threshold.

2. The surfing facility of claim 1, characterized in that
the working surface inclined section houses a parti-
tion with sections used to stabilize the flow.

3. The surfing facility of claims 1 or 2, characterized
in that the inclined section is configured tapering
from upper to lower edge.

4. The surfing facility of claim 3, characterized in that
theinclined section is configured tapering from upper
to lower edge to a specified level from which the flow
width to the inclined section lower edge coming into
abutment with the bottom remains constant.

5. The surfing facility of claim 1, characterized in that
the span where the flow width remains constant may
house the partition with sections used to stabilize the
flow.

6. The surfing facility of claim 1, characterized in that
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the wave generation threshold may be configured
as a fixture repositionable relative to the flooring.

10

15

20

25

30

35

40

45

50

55



EP 3 919 143 A1

8

12

5

7

9

6

J AN N

1

2.3

| A/ /i

lllll

FIG.1



EP 3 919 143 A1

Tl e T

FIG.2



EP 3 919 143 A1




EP 3 919 143 A1

S —_—
3 2 g
22U

P

y{?‘&:

3

2

3

y

I

s
\)t IIIIIIIIIIIIIIIIIIIIilTIIIIIIIII (AT ETE #/
e
FIG.4



EP 3 919 143 A1




EP 3 919 143 A1

FIG.6

10

/ NS
' / ivan=———<
—~ * ==

1 =

J L\ L\




EP 3 919 143 A1

AR N

A TERANITEN &

AN Y

ReannaE

———
~——
—— —
o
——
/

— — -
et and I ——
————
R

JE—— /

"

1

4

2 —

]

-

7277 T LA I TR AL TN I I ML ST LIV LR BRI LE BT T IT I IR BT I LD Z T

1"




EP 3 919 143 A1

oo\

RN AT HD

e

——

e

VA UNARE TR Y R R N L

i

MAYINAAY)

€
\

W

1"

FIG.9

12



EP 3 919 143 A1

ar"mef/

Ackuo%l‘éj - Lijoj waaujv{auﬂ{

| FrANGOS # AssociaTes LLC
AovocATES -LEGAC ComnsuTanTY,

13



10

15

20

25

30

35

40

45

50

55

EP 3 919 143 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 20 39 0001

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X WO 2018/206121 Al (HYDROSTADIUM [FR]) 1 INV.
15 November 2018 (2018-11-15) A63B69/00
Y * figures 1-3 * 2,5 E04H4/00
A 3,4,6
X WO 20097007135 A2 (ACTION TEAM 1,6
VERANSTALTUNGS GMB [DE]; KLIMASCHEWSKI
RAINER [DE]) 15 January 2009 (2009-01-15)
A * figures 1-3 * 2-5
X WO 2007/047000 A2 (AMERICAN WAVE MACHINES |1,3,4,6
INC [US]; MCFARLAND BRUCE C [US])
26 April 2007 (2007-04-26)
A * figures 39-43 * 2,5
Y WO 20197110496 Al (ACTION TEAM 2,5
VERANSTALTUNGS GMBH [DE])
13 June 2019 (2019-06-13)
A * figures 3, 3A, 13, 13A * 1,3,4,6
Y US 5 213 547 A (LOCHTEFELD THOMAS J [US]) |2,5 TECHNICAL FIELDS
25 May 1993 (1993-05-25) il
A * figures 5b, 5¢ * 1 A63B
----- EO4H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 4 November 2020 Decker, Robert

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 919 143 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 39 0001

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

04-11-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2018206121 Al 15-11-2018 EP 3596286 Al 22-01-2020
WO 2018206121 Al 15-11-2018
WO 2009007135 A2 15-01-2009 DE 162007032615 Al 15-01-2009
EP 2180927 A2 05-05-2010
WO 2009007135 A2 15-01-2009
WO 2007047000 A2 26-04-2007 AU 2006302953 Al 26-04-2007
CA 2637030 Al 26-04-2007
EP 1945078 A2 23-07-2008
JP 2009516093 A 16-04-2009
US 2006026746 Al 09-02-2006
US 2008107486 Al 08-05-2008
WO 2007047000 A2 26-04-2007
WO 2019110496 Al 13-06-2019 AU 2018379133 Al 18-06-2020
CA 3084242 Al 13-06-2019
CN 111512008 A 07-08-2020
EP 3495586 Al 12-06-2019
EP 3721030 Al 14-10-2020
KR 20200085341 A 14-07-2020
WO 2019110496 Al 13-06-2019
US 5213547 A 25-05-1993  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15




EP 3 919 143 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 8516624 B [0002]

16



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

