I*I Innovation, Sciences et Innovation, Science and CA 2999043 C 2022/10/11

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 999 043
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2015/08/17 (51) ClLInt./Int.Cl. AOTK 61/00(2017.01)
(87) Date publication PCT/PCT Publication Date: 2017/02/23 | (72) Inventeurs/Inventors:
o . VANGEN, KNUT, NO;
(45) Date de délivrance/lssue Date: 2022/10/11 VANGEN VIDAR, NO
(85) Entrée phase nationale/National Entry: 2018/03/16 e
(73) Propriétaires/Owners:
(86) N° demande PCT/PCT Application No.: NO 2015/050136 VANGEN, KNUT, NO;
(87) N° publication PCT/PCT Publication No.; 2017/030442 VANGEN, VIDAR, NO

(74) Agent: OSLER, HOSKIN & HARCOURT LLP

(54) Titre : PROCEDE ET DISPOSITIF POUR FOURNIR DE L'EAU A UNE CAGE, ET UN DISPOSITIF DE TROP-PLEIN
(54) Title: METHOD AND DEVICE FOR SUPPLY OF WATER TO A CAGE, AND AN OVERFLOW DEVICE

(57) Abrégé/Abstract:

A method for operation of a closed cage for marine organisms in the sea is described, where the cage is defined by a watertight
cloth (14) that is fastened in a floating anchoring ring (20) on the sea surface, as the cage is supplied with new water by pumping it
in from the sea and water is let back into the sea outside the cage in an overflow, and it is characterised in that the new water is
pumped up from the sea by the operation of a pump house (246) that is arranged in a pipe-formed body (40) connected to the
bottom of the cage, and the water is led out into the cage (10) some distance above the bottom of the cage, and water is let out via
an overflow out through a number of ducts (80, 82) that are formed in the anchoring ring (20) from the inside (12a) of the cage into
the sea (12b) on the outside of the anchoring ring (20). Furthermore, the invention relates to a new construction to supply new
water to the cage from the sea depths below the cage as given in the introduction, and also a device for an anchoring ring (20) for
anchoring of a closed cage (14) for marine organisms in the sea.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




wo 2017/030442 A1 [N I NP0 OO0 Y O 0

(43) International Publication Date

CA 02999043 2018-03-16

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/030442 A1l

(51

eay)

(22)

(25)
(26)

(72)
1

74

31

23 February 2017 (23.02.2017) WIPO | PCT
International Patent Classification: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
AO01K 61/00 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. . KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
International Application Number: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PCT/NO2015/050136 PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
International Filing Date: SD, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
17 August 2015 (17.08.2015) TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Filing Language: Norwegian (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
Publication Language: English GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
Inventors; and TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
Applicants : VANGEN, Knut [NO/NOJ; Bekkjarvikveien TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
19, N-5114 Tertnes (NO). VANGEN, Vidar [NO/NOJ; DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Skuteviksveien 36, N-5032 Bergen (NO). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Agent: ACAPO AS; P.O. Box 1880 Nordnes, N-5817 GW, KM, ML, MR, NE, SN, TD, TG).
Bergen (NO).
Published:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

with international search report (Art. 21(3))

(54) Title: METHOD AND DEVICE FOR SUPPLY OF WATER TO A CAGE, AND AN OVERFLOW DEVICE

ot

o

o
2
T,

(57) Abstract: A method for operation of a closed cage for marine organisms in the sea is described, where the cage is defined by a
watertight cloth (14) that is fastened in a floating anchoring ring (20) on the sea surface, as the cage is supplied with new water by
pumping it in from the sea and water is let back into the sea outside the cage in an overflow, and it is characterised in that the new
water is pumped up from the sea by the operation of a pump house (246) that is arranged in a pipe-formed body (40) connected to
the bottom of the cage, and the water is led out into the cage (10) some distance above the bottom of the cage, and water is let out
via an overflow out through a number of ducts (80, 82) that are formed in the anchoring ring (20) from the inside (12a) of the cage
into the sea (12b) on the outside of the anchoring ring (20). Furthermore, the invention relates to a new construction to supply new
water to the cage from the sea depths below the cage as given in the introduction, and also a device for an anchoring ring (20) for an-
choring of a closed cage (14) for marine organisms in the sea.
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METHOD AND DEVICE FOR SUPPLY OF WATER TO A CAGE,
AND AN OVERFLOW DEVICE.

The present invention relates to a method for the operation of a closed cage for
marine organisms in the sea, where the cage is defined by a watertight cloth that is
fastened in a floating anchoring ring on the sea surface, in that the cage is supplied
with new water being pumped in from the sea, and water is let back out into the sea
outside the cage via an overflow for the operation of a farming cage. Furthermore,
the invention relates to a new device for a cage construction in a closed cage to
supply new water to the cage from the ocean depths underneath the cage.

According to a second aspect, the invention relates to a device for an anchoring ring
for the anchoring of a closed cage for marine organisms in the sea, where the cage
is defined by a watertight cloth that is fastened to the anchoring ring on the sea
surface, as the cage is supplied with new water being pumped in from the sea and
water is let back into the sea outside the cage via an overflow. Meant by organisms
in this connection are marine animals such as fish and shellfish, etc.

The invention concerns closed cages placed in the sea and where the cage bag is
formed by a watertight cloth material. One aims for a float construction intended to
carry/hold the cloth that makes up the cage bag, and to provide a controlled overflow
to let water from the inside of the cage flow out through openings in the float and into
the open body of water. In particular, the float construction is intended for closed
cages when it comes to letting water out via an overflow, while its construction for
the fastening of the cage cloth itself can be used for suspension of cage nets that
allow a through-flow.

Initially, the float can be used for suspension of all types of cages, also for cages that
are open for free flow of water from the outside.

Date Regue/Date Received 2022-01-06
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The present invention aims to combine the inventive construction for water collection
and the new cage floats in a new system for operation of a farming cage, although
these can be applied independently on their own.

Watertight cages, where new water is taken up from the sea depths in an open body
of water and where the water runs out again into the sea with the help of overflow
pipes, are previously known. Furthermore, it is well known that wastes such as
faeces, uneaten feed pellets and dead fish that sink down into the bottom of the cage
are brought up to the surface again via dedicated waste lines for a responsible waste
treatment which is a minimum requirement for the fish farming installations of today.

With regard to prior art, the following patent publications are referred to in the
present context: WO 2014/000102, US 2010/0224136, US-4.798.168 and WO
97/38573.

According to a first aspect of the invention, the method is characterised in that the
new water is pumped up from the sea by the operation of a pump house that is
placed in a pipe-formed body connected to the bottom of the cage, and the water is
led out into the cage some distance above the bottom of the cage and the water is
let out via an overflow through a number of channels that are formed in the
anchoring ring from the inside of the cage to the sea at the outside of the anchoring
ring.

According to a preferred embodiment, the water is taken up into the pump house at
or below the bottom of the cage via an inlet pipe that extends some distance down
into the sea underneath the cage bottom. The water is preferably led upwards
through the pump house and out into the cage in a radial direction some distance
above the cage bottom, via a radially (arch-shaped) directed outlet from the pump
house that is aligned with a correspondingly formed opening in the pipe-formed
body.

According to yet another preferred embodiment, the water in the cage is forced into a
rotary movement in that the new water out from the pump house and the pipe is
directed towards arch-formed guiding flaps fitted at the outlet of the pipe.

It is particularly preferred that the new water is pumped up through one or more
mutually parallel pump houses with pumping bodies arranged in their respective
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guiding pipes, each one containing its respective pump house, and is led out into the
cage in radially opposite directions.

During operation of the cage, the water level inside the cage is preferably held at a
level higher than the water level outside the cage, as the water is let out by overflow
through a number of overflow channels that are arranged across through the
anchoring ring that encompasses a ring-formed float.

According to yet another preferred embodiment, each pump house comprises one or
more chambers with buoyancy elements, such as air or lightweight foam, so that the
pump house has an approximately neutral weight or negative buoyancy in its
associated guiding pipe.

According to yet another preferred embodiment, each pump house is set up to be
fitted suspended in a line with the help of a winch on the sea surface for the lowering
down in (hoisting up from) its respective guiding pipe that runs up to the sea surface.

According to yet another preferred embodiment, the pump house is lowered down
until it rests on a shoulder-formed receiving seat in the pipe, whereupon the pump
motor is started so that the whole house turns/rotates freely on the seat until it meets
a stopper body that locks the rotation of the house, in said position the outlet from
the house is aligned with the outlet opening of the pipe lying outside.

The construction for the water supply according to the invention is characterised by a
pump house with a removable pumping body, and comprises

a lower pipe part set up to extend down underneath the cage and comprises
an inlet for intake of water,

an upper pipe part set up to extend upwards above the water surface in the
cage as the pipe part comprises an outlet for the water that is pumped up from the
sea underneath the cage, and

a middle section that connects the upper and lower pipe parts, respectively,
and comprises a bracket for anchoring to the bottom section of the cage.

It is preferred that the upper house part is divided into at least two mutually channel-
forming parallel pipe sections with associated radially directed outlets for the bringing
of the water from the respective pump constructions inserted in the pipe sections out
into the cage, said outlets face mutually radially opposite out into the cage.
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According to a preferred embodiment, the pump house is divided into three parts:
1) an upper chamber part that acts as a float chamber and also a body for
connection of a hoisting line that is operated by a winch on the sea surface
for the hoisting/lowering of the housing,

2) a middle section that defines an arch-shaped pipe bend (47) that is set up
to turn with its opening facing radially outwards, and also a downward
open pipe part that is level with the downstream outlet from a water pump,
and

3) a pump section with a pumping body and a downwardly open channel for
fluid connection with the lower pipe part.

The bracket that connects the upper and lower pipe parts preferably encompasses a
box-tormed collective container that forms a fastening point for the bottom part of the
cage cloth, one or more chambers with associated downflow channels for waste, and
also a line for waste to lead the waste to the surface, and possibly a buoyancy
chamber.

It is preferred that the lower pipe part is a pipe-formed flexible cloth that
encompasses a weight at the bottom and the cloth pipe is held taut with the help of a
number of rings of plastic or metal fitted mutually spaced apart internally in, or
externally on, the cloth pipe, and also an inlet grid, and the top side of the bracket
forms an inclining ring-formed shelf surface that is aligned with the downwardly arch-
formed inside of the cage cloth so that it forms a natural tilting duct down towards the
downward flow channels centre for the waste that sinks down.

The device for the anchoring ring for the anchoring of a closed cage for marine
organisms in the sea, where the cage is defined by a watertight cloth that is fastened
in the anchoring ring on the sea surface, as the cage can be supplied with new water
and the water is let back into the sea outside the cage via an overflow, is
characterised in that the anchoring ring is a ring formed float that comprises a
number of overflows for water arranged across the anchoring ring around the whole
of its circumference, and the float is composed of a number of float sections that
define an extended, approximately closed, channel for the anchoring of a first
extended body to which the cage cloth is fastened, hanging down under the float
sections around the cage circumference.
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According to a preferred embodiment, each float section is divided into two part
floats that can be separated vertically lengthwise and be put together to form said
float section, and in each of the two opposite side surfaces of the two part floats a
longitudinally running, half-circle formed recess is formed so that a longitudinally
running, circle-formed channel is created for the closing in and anchoring of the
extended body with the cloth fastened on.

The extended body is preferably a rod or a pipe of metal or plastic. Furthermore, it is
preferred that an extended body that runs around the whole of the cage
circumference through the float sections is anchored in a corresponding second
channel formed by half-circle formed recesses in the two opposite side surfaces of
the two part floats, and the body is placed vertically over the channel that anchors
the cage cloth via the first extended body.

It is particularly preferred that the number of overflows is formed by channels that run
across through each float section. Each channel in a float section preferentially
defines an inclining, downwardly running channel from the inside which then turns
vertically through the float section to the outlet in the water outside the cage.

According to yet another preferred embodiment, the two float parts are held together
with the help of a number of tightening rods (with threaded couplings) running
through adapted, crosswise running borings through the float parts, and/or with the
help of straps or bands that are put in place and tightened around the sections.

The invention shall now be explained in more detail with reference to the enclosed
figures, in which:

Figure 1 shows a perspective of a farming installation with a floating cage 10 coupled
to a frame construction and where the construction for the collection of water is
shown.

Figure 2 shows a cross-section of the cage according to figure 1.
Figure 3a shows an enlarged cross-section of the new pipe-formed pump

construction according to the invention, including its new construction for removal of
waste that sinks down inside the cage.
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Figure 3b shows a plane outline of an inlet grid on the pump house pipe with non-
return flaps 53.

Figure 4 shows a side outline section of the pipe with the outlet 48b.
Figure 5 shows a perspective of the two assembled pipes 46a,46b that run from the
inside of the cage to the sea surface.

Figure 6 shows the inlet pipe that runs down underneath the bottom of the cage.
Figure 7 shows a perspective of an outline of the ring-formed float construction.

Figure 8 shows a cross-section of a section of the float to indicate its two-part
assembled form.

Figure 9 shows an outline of how the cloth can be coiled up on the extended
body/pipe.

Initially, the invention shall be explained in more detail with reference to figure 1
which shows a cage installation with a cage 10 that is kept floating in the sea 12b
(the sea surface) in that it is connected to a ring-formed float or pontoon 20. The
cage installation encompasses a ring-formed floating frame 30 that holds each cage
10 by its floats 20 in the correct position. The whole cage installation can be
comprised of a number of such cell-formed floating frame constructions 30 for
positioning of a corresponding number of cages 10 with floats 20 that can carry the
gangways, including a railing 11, for manual inspection and control of the installation,
cf. figures 7-8. In figure 1, a ramp 32 with a railing is also shown, which rests on the
frame 30 and which extends out over the water surface 12a inside the cage to about
the middle of the cage. The ramp is for monitoring of the operation of the cage and
comprises a winch (not shown) for the servicing of a line 43 (wire/chain/hawser)
figure 3a in which hangs a pump house 246 with a water pump 54 with propeller-
drive blades 52 and which is submerged, one inside each pipe 46a,46b (see below).

The cage 10 is comprised of a watertight, reinforced cloth 14, which is well known,
and the upper ring-edge of which is fastened to the ring-formed float 20. How the top
ring-edge of the cloth 14 is fastened to the float shall be explained below in
connection with figures 7 and 8.
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As shown in figure 2, the ring-formed wall part of the cage 10 tilts vertically
downwards, shown by 141a, with a cylindrical shape in figure 2 to form an arch-
shaped 141b - a bowl-form - (see also figure 3a) that tilts inwards towards a bottom -
midpoint to a funnel-formed bottom section. This form is a preferred embodiment of
the cage construction of the invention. The bottom section with a fastening bracket
18 constitutes, according to a preferred embodiment, a fastening point for an
extended pipe-formed house 40a that largely extends vertically all the way up to
above the water surface 12a shown in figure 1. As shown in figures 1 and 5, this pipe
is preferably a bisected pipe construction, each part of which can contain its own
pump 54, as will be seen in the following.

The pipe continues under the bottom bracket 18 of the cage over into a flexible
pipe/hose section 40b that extends a distance downwards in the sea underneath the
cage bottom.

The cage bottom is fastened to the bracket 18 which further comprises a box-formed
collective container 42, the topside of which forms a tilted ring-formed shelf surface
143 that is aligned with the downwardly running arch-formed inside 141b of the cloth
so that it forms a natural duct towards the centre for the waste that sinks down, as
mentioned above. A number of channels 144 run down into a bottom part 145 of the
container 42. A hose or pipe 50, with an associated pump for bringing the waste up
to the sea surface 12b, runs from a bottom part 145 of the container 42 and to, a not
described in detail installation 15, for treatment of the waste. Figure 5 shows two
pipes 46a,46b that extend up to the sea surface. The bracket box forms a ring-
formed underchamber underneath the bottom part 145, which is filled with air or
comprises buoyancy means so that the whole construction of upper and lower pipes
and also the bracket give the suitable weight load to the cage.

Figure 5 also shows the symmetry of the bracket 18, that when the construction
comprises two pipes 46a,46b that run up to the surface, there are also two
containers 144 for the waste that sinks down arranged diametrically opposite. If three
pipes run up to the surface, there are also three containers 144 around the
circumference, a container and a pipe alternately around the circumference.

The pipe 40b that runs down into the body of water can be a pipe or a hose.
According to a preferred embodiment, cf. figure 6, the pipe 40b comprises a pipe-
formed, flexible cloth which comprises a weight at the bottom in the form of a weight
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ring 146 that stretches the cloth pipe 40b downwards in the sea. Furthermore, the
cloth pipe 40b is held taut with the help of a number of plastic or metal rings 149 that
are fitted mutually spaced apart inside in, or outside on, the pipe, i.e. all the way from
the bottom 141 and up to the bracket 18 in the cage bottom. Furthermore, the cloth
pipe 40b comprises at the bottom an inlet grid, in this case in the form of a pipe-
formed grid 148 that prevents larger particles, such as fish or other contaminants
being pumped into the pipe 40b. The grid can also constitute a part of the weight ring
146, as a flat, horizontal grid.

The two pipes 46a,46b run up above the water surface 12b (figure 5) and run freely
up lying extending up into a square frame 132 connected to the ramp 32 so that the
pipes can be moved up and down in the vertical direction, but can be controlled, or
limited in the sideways directions by the square frame. The frame can comprise
inwardly facing horizontal rollers (not specifically shown) around the circumference
and which the pipes 46a,46b can lie against so that they easily glide up and down for
the cases where there is a relative movement between the square frame/ramp 32.

With the help of the pump construction 246 (see below), new water is brought up
from the sea depths, firstly through the pipe 40b and then further up through the
pump to be let out again into the cage through a radially directed outlet opening 48b
(figures 3-4) in the wall of each respective pipe 46a,46b. The water is let out again
via a natural overflow from the watertight cage to the free surrounding body of water,
through especially formed channels that are integrated in the float construction 20
according to the invention (figures 7-8).

Each of the pipes 46a,46b (see also figure 5) is set up to internally lower down a
pump construction 246 comprising a separate pump house with a fitted pump 54 and
propeller blades 52 so that the underside is lying down towards the stoppers
adjoining the bottom section 18 of the cage.

Construction of pump house 246 for bringing new water up to the cage.

The two parallel pipes 46a,46b shown in the figures 5-6, extend up and into the cage
body, cf. figure 3a. The pipes 46a-b are joined together so that the outlets 48a,48b
with associated grids, face diametrically the opposite way so that when they pump
out water the horizontal position 46 is balanced inside the cage 10. A shoulder-
formed receiving seat 247 is fitted internally down towards the bracket 18 and which
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the underside of the pump house 246 (i.e. one pump house in each pipe) rests on
when it is lowered down in the pipe 46 hanging on the line 43.

A cross-section through the pump house 246 is shown in figure 3a and is divided into
three parts:

1)} an upper chamber part 57 with a float effect, either as an air-filled chamber
or a chamber filled with foam or another lightweight material. The upper
part 57 also comprises a hook 247 for connecting to the line 43.

2) A middle part defines an arch-formed pipe bend 47 that turns with an
opening 48a radially out into the inner body of water of the cage, and
downwards an open section that is aligned with the outlet from the pump
house 54.

3) The pump section itself is the lower pipe section that holds the pump 54
with a propeller fan that pulls/sucks up water from below and pushes it
upwards and out through the radially directed outlet 48a.

The outer dimensions of the pump house 246 are adjusted to the internal dimension
of the pipe 46 so that the house 246 can be lowered down in the pipe.

The pump 54 can be an electrically or hydraulically driven motor. Below each pump
45, each pipe 46 encompasses an inlet grid 55 to prevent large solid particles from
entering the pump house which could damage the propeller blades in the pump. Also
fitted are non-return flaps 53 (figures 3a,3b) which, during the pumping, are flipped
up by the upward flow of water and hold the inlet open, but which fall down and close
the inlet with the grid 55 when the pumps stop the flow of water. Thereby, water can
not flow out again the opposite way through the pipe 46 and run the risk of emptying
the cage of water. Furthermore, figure 3a shows the line 43 fastened to the pump
house stopper and which runs up to the ramp 32 above the surface of the water
(figure 1), and with which the pump house 246 is lifted up and lowered down.

Figure 1 shows that each upwardly extending pipe 46a,b comprises arch-shaped
guiding plates 56a and 56b, respectively, on the outside, which forms an arch in a
vertical plane out from the two respective outlets 48a,48b, for the purpose of turning
the water that flows out to set up a rotating movement in the cage, i.e. that the water
is forced to flow in an approximately tangential direction so that the body of water
inside the watertight cage is forced to set up a rotating stream.
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It is necessary to have two separate pump systems a and b in operation at the same
time, as with only one pump the water supply to the cage stops if the pump fails,
something which is very unfortunate or unacceptable for the operation of the cage.
This can also be solved in that a common pipe part comprises two independent,
obligatory driven propeller pumps 54/52 and where the common pipe downstream
(above) of the propellers is divided into two parallel, separated pipe branches with
their outlets directed diametrically opposite as shown in the figures 1 and 2. The
system will still function satisfactorily with only one pump operating. The flaps can
also be seen in figure 1. This solution can also be carried out with one single pump,
but is least favourable in case of the motor stopping.

At the same time, a pump house 246 with a defect pump 54 can simply be hoisted
up to the sea surface and quickly be replaced with a new pump construction to be
lowered down in the pipe, while the other pump operates as normal and drives the
system.

With a suitable predetermined ballasting of the chamber 57, one can regulate the
weight load of the pump house on the cage bottom. The pump house is preferably
ballasted at 57 so that it takes some of the load of the pump 54 itself, but not more
than that the pipe-formed house rests securely on the shoulder seats 247 with a
given suitable weight. This means that the construction 246 has a suitable, low
negative buoyancy.

When the pump house 246 is lowered down and the motor 54 starts the whole pipe
246 is subjected to a rotating force, so that the whole house will turn/rotate freely if
there was no stopper body that stops this movement (cf. the theory of action and
reaction). The brackets 247 shown in figure 3a comprise such a stopper body (not
shown specifically), that limits the rotation of the pump 54 to a position that
automatically ensures that the arch-formed bend 47 with the opening 48a will be
aligned with the opening 48b in the pipe 46 lying outside. Thereby, the pump house
246 can be lowered down in the pipe with an arbitrary position as it will turn itself into
the correct position as the pump 54 starts.

As figures 1 and 2 show, the pipes 46a,46b are fastened to the bottom bracket 18 of
the cage 10 or constitute a part joined onto the bracket 18. While the lower pipe part
40b with its special cloth-form extends downwards in the sea to a suitable depth for
the intake of new water, the upper pipe 40a runs up to the sea surface 12a.
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Construction for overflow — draining from a closed cage with a watertight cloth.

As this cage system is based on closed cages with a watertight cage cloth, the
draining of the water from the cage takes place by an overflow, through a specially
formed channel system in the ring-formed watertight frame part which the cage cloth
is suspended from. In known embodiments for watertight cages of this type, the cage
cloth is readily extended up above the surface of the water so that a water level 12a
is set up inside the cage that lies higher than the body of water 12b outside, and
where the cloth comprises a number of channels through which the water can flow
straight out into the sea. See also the water level indication in figure 8.

The ring-formed frame according to the invention is preferably composed of a
number of mutually connected float sections that also comprises a new construction
for the suspension of the cage cloth by a fastening at its top edge.

This construction is shown in the figures 7 and 8 which shall hereby be described in
more detail.

The float 20 is a ring-formed construction that defines the horizontal extension of the
cage. Itis composed of a number of box-formed float sections 60,160 that are
mutually coupled together to form the ring-form. Each section 60 comprises either a
straight main section where the ends are cut at an angle for the formation of the ring-
form, a circumference. Alternatively, each section can have a basic arched shape so
that they form the ring-form around the whole circumference when the put together.

Furthermore, each float section 60 forms composed of two float halves 60a,60b that
can be mutually separated vertically which between them both defines a fastening
mechanism for the cage cloth and also a channel from the inside to the outside
functioning as an overflow channel for water in the cage.

With regard to its normal float position in the sea, the float 60 is sectioned vertically
shown by the section line 62. In each of the side surfaces that are put together two
longitudinally running half-circle recesses are formed so that two longitudinally
running circle-formed channels 64 and 66 respectively are defined mutually spaced
apart when the parts 60a,60b are put together.
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The lower channel 66 (seen in the floating position) is set to anchor an extended
body (for example, a metal rod, and preferably an extended pipe) 180 to which the
upper edge of the cage cloth 14 is fastened. The cloth 14 can be fastened to the pipe
180 in that it is coiled up a number of times on the pipe180 and then joined to the
pipe by suitable fastening means (not specifically shown). When the two float halves
are placed next to each other with the pipe 180 and the fastened cloth 14 jammed-in
the channels 64, the cloth and the extended body (the pipe) remain securely
anchored and it can be seen that the cloth hangs downwards from the body 180 and
is jammed-in between the lower opposite surfaces of the two float halves. If
necessary, for example, if the cloth is thick, these surfaces can be ground down so
that they form a groove 181 between them to provide space for the jammed-in cloth
part with a suitable jamming-in effect.

The two float parts 60a,60b are held together, or are screwed together, with the help
of a number of threaded rods 69 with associated tightening nuts, running through
adapted crossways borings through the float parts. As the figures 7 and 8, show
used as an example is four upper and four lower crossways tightening rods 69 to
hold the two float parts 60a,60b together. The sections can also be held together
with the help of straps or bands that are put in position and tightened around the
sections in adapted recesses in the sections around the circumference, or both
parts.

To hold the float sections 60,160 together in a complete ring form, a second
extended body, such as a metal rod or a pipe 70 that runs around the whole cage
circumference, is correspondingly anchored in the above mentioned channels 64
that are placed vertically above the channel 66 that anchors the cage cloth 14 itself
via the pipe 180. This pipe 70 can be of a common plastic, it can be a hollow plastic
pipe so that it contributes to the buoyancy of the float or a metal rod. It can also be a
wire or similar line. The dotted lines shown by 67 in figure 5 indicate the direction for
the next float 60 in the row around the circumference.

Two adjoining float sections are held together and stabilised in that they are
threaded onto the upper connected pipe 70 and the lower pipe 180 that anchor the
cloth 14.

The top surface of the float 20 forms the basis for a frame for a gangway 90 (only
shown in figure 8) in the construction of a trussed frame that comprises crossways
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rail parts set up to be stabilised in corresponding crossways rails 65, for example,
two pieces (figure 7) in the top side of each section. The rails comprise downwardly
extending legs that can be stabilised in corresponding recesses in the top surface,
shown by 73 in figure 8. It also comprises a railing 13 as shown in figures 1 and 2.

The overflow channel or duct.

Figure 7 shows a complete float section 60 fitted together with an adjoining section
(only parts of this are shown). A grid is placed a distance up on the inner wall side 61
of the float 60 above the entry of two separated overflow ducts in the form of
overflow channels 80a,80b. These openings can be regulated with the help of sliding
bulkheads that can adjust the height of the threshold with the channel floor that
follows the grid / sliding bulkhead up and down. When they are pushed upwards the
overflow edge is raised. A vertical section of the one channel is shown in an outline
of the two joined float parts 60a,60b in figure 6. The channel runs from the inlet 80 at
the grid 81, according to a non-limiting example, through the float section 60a in an
inclining, downwardly directed channel 82 to turn vertically, as shown by 85, through
the float section 60b to the outlet in the body of water outside the cage. How the
channel through each float part is formed can be varied. As water is pumped in all
the time into the cage, it has a higher water level 12a than the water level outside
12b so that it is the overflow H that ensures that water flows through the deflected
channels 80,82,85 around the whole circumference and out into the sea at the same
rate as the pumping in.

If the pumping in of the water stops, the water level inside the cage will sink until the
water level reaches the overflow edge 83.

It is schematically indicated on the left in figure 8 that the float characteristics change
as the water is pumped into the cage. The bottom line shows the basic float position
as a consequence of the weight of the float and railing. The water that is pumped up
from the water depths and fills the cage has a higher density (is heavier) than the
water at the sea surface, so that as the water level 12 inside the cage gradually
rises, the float sinks downwards. The next level shows that the float sinks further at a
higher level of water with respect to the level 12b outside. The text “Fribord”
(freeboard) in figure 8 shows the setting of the cage in the sea at normal operation.
The large arrow to the left indicates the level difference 12a vs. 12b that can, for
example, constitute a height difference of 10 cm.
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As the inlet at the overflow channel 80 lies higher than the water level 12b outside,
the water will run naturally back into the sea outside at the level 12b, see the
description to the right in figure 8. This means that water is pumped up into the cage
so that the level stays at the higher height as indicated.
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The embodiments of the present invention for which an exclusive property or privilege is

claimed are defined as follows:

1. A method for operation of a closed cage for marine organisms in the sea, where
the cage is defined by a watertight cloth that is fastened in a floating anchoring ring on
the sea surface, as the cage is supplied with new water by pumping it in from the sea
and water is let back into the sea outside the cage in an overflow, where the new water
is pumped up from the sea by the operation of a pump house with a removable pumping

body, wherein the cage comprises:

a lower pipe part set up to extend down below the cage and comprising an inlet

for the intake of water,

an upper pipe part set up to extend upwards above the surface of the water in
the cage, the upper pipe part comprises an outlet for the water that is pumped up from

the sea below the cage, and

a middle section that connects the upper and the lower pipe part, respectively,

and comprises a bracket for anchoring to a bottom section of the cage;

wherein the upper pipe part is divided into at least two mutually duct-forming,
parallel pipe parts with associated, radially directed outlets for the bringing of the water
by pump houses inserted in the respective parallel pipe parts out into the cage, said

outlets facing mutually radially opposite out into the cage,

and water is let out via an overflow through a number of ducts that are formed in
the anchoring ring from inside of the cage into the sea on an outside of the anchoring

ring.

2. The method according to claim 1, wherein the water is led up through the pump
house and out into the cage in a radial direction a distance above the bottom of the
cage, through a radially arch shaped directed outlet from the pump house that is level

with a correspondingly formed opening in the upper pipe part.

Date Regue/Date Received 2022-01-06
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3. The method according to claim 1 or 2, wherein the water in the cage is forced
into a rotary movement in that the new water out from the pump house and the pipe is

led towards arch-shaped guiding plates fitted at the outlet from the upper pipe part.

4. The method according to claim 2 or 3, wherein the new water is pumped
upwards through two or more mutually parallel pump houses with the pumping bodies
arranged in respective guiding pipes each containing their respective pump house and

is led out into the cage in radially opposite directions.

5. The method according to any one of claims 1 to 4, wherein during operation of
the cage a water level in the cage is held at a level higher than a water level outside
the cage, as the water is let out via an overflow through a number of overflow ducts that

are placed across through the anchoring ring that encompasses a ring-formed float.

6. The method according to claim 4, wherein each pump house comprises one or
more chambers with buoyancy members so that the pump house has an approximate

neutral weight or negative buoyancy in its associated upper pipe part.

7. The method according to claim 4, wherein each pump house is set up to be
mounted suspended on a line with help of a winch for lowering in its respective upper

pipe part that runs upwards to the sea surface.

8. The method according to any one of claims 1 to 7, wherein the pump house is
lowered down until it rests on a shoulder-formed receiving seat in the upper pipe part,
whereupon the pumping body is started so that the pump house turns/rotates freely on
the seat until it meets a stopping body that rotary locks the house, in said position the
outlet from the pump house is level with the outlet opening in one of the parallel pipe

parts lying outside.

9. A construction in combination with a cage for marine organisms in the sea, the
construction being for supply of water to the cage, where the cage is defined by a
watertight cloth that is fastened to a floating anchoring ring on the sea surface, as the
cage is supplied with water by pumping in from the sea by a pump and water is let back

into the sea outside the cage via an overflow, wherein the construction comprises:

Date Regue/Date Received 2022-01-06
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a pump house with a removable pumping body for pumping up the new water

from the sea,

a lower pipe part set up to extend down below the cage and comprising an inlet

for intake of water,

an upper pipe part set up to extend upwards above a surface of the water in the
cage as the upper pipe part comprises an outlet for the water that is pumped up from

the sea below the cage, and

a middle section that connects the upper and the lower pipe part, respectively,

and comprises a bracket for anchoring to a bottom section of the cage;

wherein the upper pipe part is divided into at least two mutually duct-forming
parallel pipe parts with associated, radially directed outlets for bringing of the water by
pump houses inserted in the respective parallel pipe parts out into the cage, said outlets

facing mutually radially opposite out into the cage; and

water is let out via an overflow through a number of ducts that are formed in the
anchoring ring from an inside of the cage into the sea on an outside of the anchoring

ring.

10.  The construction according to claim 9, where the pump house is divided into

three parts:

1) an upper chamber part that acts as a float chamber and also a body or
connection of a hoisting line that is operated by a winch on the sea surface to

hoist/lower the housing,

2) a middle part that defines an arch-shaped pipe bend that is set up to turn
with its opening facing radially outwards, and also a downward open pipe part that is

level with the downstream outlet from a pump, and

3) a pump section with a pumping body and a downward open channel for

fluid connection towards the lower pipe part.

Date Regue/Date Received 2022-01-06
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11.  The construction according to claim 9 or 10, wherein the bracket that connects
the upper and lower pipe parts comprises a box-formed collective container that forms
a fastening point for a bottom part of the cage cloth, one or more chambers with
associated downpipe channels for waste, and also a waste line to lead waste to the

surface or to a buoyancy chamber.

12.  The construction according to any one of claims 9 to 11, wherein the lower pipe
part is a pipe-formed flexible cloth that comprises, at a bottom, a weight and the lower
pipe part is held taut with help of a number of plastic or metal rings fitted mutually

spaced apart internally in, or externally on, the lower pipe part, and also an inlet grid.

13.  The construction according to any one of claims 9 to 12, wherein a top side of the
bracket forms an inclining, ring forming shelf surface that is aligned with the
downwardly arch-formed inside of the cage cloth so that it forms a naturally tilting duct

towards the downpipe channels centre for descending waste.

Date Regue/Date Received 2022-01-06
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