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DESCRIPTION

Technical field:

[0001] The invention relates to a device for the registration of marine organisms as stated in the introductory part of claim 1,
specifically the registration of one or more of the following parameters, or the status: number, weight distribution, shape, type,
health condition, as well as other parameters, or the status, which can be measured by the use of said device. In particular, the
invention relates to a device for reliable estimation of the number, biomass and/or weight distribution of big quantities of fishes
having a broad weight distribution.

Background art:

[0002] There exists prior art devices well suited for the counting of big quantities of fishes based on various optical or mechanical
principles. Optical principles means here the use of analogous or digital cameras, infrared sensors, etc. An example of a prior art
fish counter using a camera for registration of passing fishes is disclosed in French Patent Application No. FR 2,634,573. This
document discloses a method for the counting of fishes by leading the fishes with a steady or approximately steady speed and
orientation through a pipe to a registration unit being in the form of an electronic camera. In this way the surface area of each fish
is measured, and an estimation of the number of fishes can be made based on an average of the analysis. Another example of
the above mentioned fish counter is disclosed in Norwegian Patent No. NO 168,151.

[0003] A further development of the above mentioned device may be represented by a high capacity counter which, in addition
to registering the fish through a transparent wall in the waterfilled container by the use of a suitable camera, also is able to
simultaneously register the fish through another transparent wall in the container. The principle of this further development is
demonstrated in figure 1 and is published in a Sintef brochure from the exhibition Aqua Nor 2005. As shown, it is used a
registration unit comprising a suitable camera (for example a CCD area camera) and a connected light source, enabling the
registration of the shadow area of fishes lead into the transparent container. In addition, at least one mirror is placed in an angle
to at least one of the container walls being the longitudinal side of the container, and perpendicular to the light source wall. In this
way simultaneous complementing information about the fish is obtained from the two sides of the container, which again will result
in a more reliable result for instance in connection with counting the numbers and/or weight distribution in true time. Such
additional information is particularly important for a reliable estimation of the number of fishes in situations with a very high density
of fishes in the container, since such a high density can lead to a high degree of picture overlapping in the flow direction of the
water. The brochure shows a square shaped opening into and out from the registration container. However, also a rectangular
opening is known.

[0004] By using the last mentioned design the counter will have a high capacity and provide information on the number and
weight distribution of fishes being about 5 kg of weight or heavier, within an error rate of only 3 % (20). However, the error rate will
increase drastically when the sizes of the fishes decrease. For example, when counting fishes of about 2 kg weight the error rate
will be substantially higher than the error rate when counting fishes of about 5 kg.

[0005] Thus, there is a need in the field for a device for the registration of fishes or other marine organisms, in the following
termed a counting device, which can offer a more reliable high capacity counting value even when the weight variation (weight
distribution) of the organisms to be registered are substantially higher, for example from 5 grams and more. The possibility of
obtaining a reliable registration with such a high weight distribution is desired, for instance when separating fishes to different sea
cages or reservoirs based on weight. An example of such sorting to different sea cages is disclosed in the Norwegian Patent No.
NO 314,481.

[0006] DocumentJP 11 318267 A discloses a system for the registration of numbers of marine organisms in movement
according to the preamble of independent claim 1.

Object of the invention:

[0007] Based on the prior art the object of the present invention is to provide a high capacity counting device intended for use
when a large amount of organisms shall be transported or transferred from at least one reservoir (sea cage) to at least another
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reservoir, this counting device must represent an improvement over the prior art and give counting results having an improved
average error rate. This object shall in principle relate to the registration of organisms of all weight classes, such as fishes from
about 5 grams of weight and up to tens of kilograms of weight.

Summary of the invention:

[0008] The object of the invention is obtained by a device as stated in the introductory part of claim 1 and having the special
features indicated in the characterizing part of the claim. Further preferred embodiments of the invention are stated in dependent
claims 2 to 13.

[0009] In particular, the present invention comprises a device for the registration of marine organisms in movement, preferably
obtaining measured values such as numbers, biomass and/or weight distribution. The device of the invention comprises a
registration container which at least partly is manufactured from a transparent or semitransparent material, a transfer duct
assembled in fluid communication with the registration container and which is adapted to the transportation of marine organisms
from at least one reservoir to the container, as well as a registration unit with at least one camera, the function of the unit is to
perform an optical registration of marine organisms which passes through the registration container.

[0010] The device is further characterized in that at least one outlet duct is assembled in a fluid communication with the
registration container, and at least on injection duct is assembled in fluid communication with the registration container in a
position mainly upstream of the least one outlet duct. Prefereably, the at least one outlet duct and the at least one injection duct
are mutually configured such that fluid flowing through the transfer duct is directed in the direction of that part of the registration
container which gives the optimal optical registration of the marine organisms. By forcing the flow from the transfer duct to a
specific area or level in the container by the use of the above mentioned flow regulation, a certain extent of control of passing
marine organisms will be obtained, and this will be favorable as to the accuracy in the registered values. The area of the
registration container giving the optimal optical registration will often be that part or level situated closest to the camera, or at
least one of the cameras, of the registration unit.

[0011] To obtain an efficient reduction of the energy used when injecting a fluid into the registration container the device
comprises at least one feed back loop in fluid communication with the registration container, wherein the at least one loop
comprises a feed back duct and a pumping device, wherein the at least one outlet duct and the at least one injection duct make
up the opposite end points of the feed back duct against the registration container, which will result in an optimal optical
registration of marine organisms. The term "in fluid communication" means here that the compartments or ducts are mutually
assembled in such a manner that fluid can flow from one compartment to a duct or another compartment, optionally from a duct to
a compartment or another duct. By connecting the loop(s) as mentioned above, an increased flow speed of the fluid flowing
through the registration container will be obtained compared to the flow speed without the use of the loop(s). Such an increased
speed can be of great importance to the average error rate in the measured/estimated registration values, such as the number
and/or the weight distribution, because a higher speed will reduce the probability that one or more marine organisms being inside
the container will move in a direction opposite to the flowing fluid. This is especially important when the cross section of the
registration container is substantially greater than the cross section of the transfer duct. To prevent organisms from being drawn
into the above mentioned ducts the cross section(s) thereof must be smaller than the smallest organisms which shall be
registered, or a preventing means such as a net or a perforated plate must be fixed in the inlet of one or more of the draw off
ducts and optionally in one or more of the injection ducts.

[0012] The above-mentioned registration unit may comprise at lease one camera of the type CCD area camera, at least one light
source, at least one inclined mirror and at least one computer, for example in a configuration such as depicted in the previously
mentioned Sintef brochure.

[0013] In a preferred embodiment of the present invention the upstream end of the registration container has at least one
upstream opening of an asymmetric shape, for example a oval or rectangular shape. The asymmetric shape will result in a
scattering of the arrived marine organisms, which will result in a more reliable registration. The longest length from the centre
point of the asymmetric shape to the periphery may advantageously be at least 1.5 times the length of the corresponding shortest
length to the periphery point. The ratio of last mentioned length to the height is preferably at least 0.25 meter in order to secure
that organisms of bigger sized, such as fishes to be slaughtered, can be lead into the container in an efficient and gentle way.

[0014] The outlet duct(s) and/or the injection duct(s) are preferably assembled with an orientation parallel to, or essentially
parallel to, the main flow direction of the fluid flowing through the registration container. Such an orientation of the end(s) will
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among others inhibit the development of turbulent flow in the container; this is considered being an advantage because turbulent
flow will result in an increase in the error in the measured values.

[0015] With one or more outlet flows from the downstream end of the registration container there is a possibility that one or more
marine organisms will be stuck; which may result in various degrees of limitation in the mentioned speed increase in the
registration container. Such a limitation can be avoided by providing at least two outlet ducts assembled in fluid communication
with the registration container, wherein the flow of the fluid in each of the outlet ducts can be controlled by the use of one or more
suitable valves. In one embodiment the fluid flowing through the container is fed to a second outlet duct if the current user
observes that one or more organisms are stuck in the first outlet duct. Such an obstruction can be observed directly or indirectly.
An example of a directly observation of propping is a visual observation of accumulation by the optical registration, while an
example of a indirect observation is a measured pressure increase and/or speed reduction in the flow through the registration
container. Alternatively, the at least two outlet ducts can alternate in the suction of fluid from the downstream side of the container
with a certain frequency. Obviously, it is possible to release such organisms by temporarily stop the pumping means. However,
any stop will result in an unwanted change in the fluid flow speed through the registration container. The possibility that marine
organisms will be stuck at one or more outflow sections can also be reduced by assembling a perforated plate, which has a non-
flat surface between the perforations, in front of the end(s) of the outlet duct(s). In this manner a wanted leakage between the
outflow end(s) and the plate can be obtained, which will reduce the outflow strength.

[0016] If more than one outlet duct is used, it will be advantageous to assemble the ends of the outlet ducts symmetrical or
mainly symmetrical with the periphery of the downstream ends of the registration container. This will ensure a best possible
predictable location of the marine organisms at the outlet from the registration container.

[0017] Another preferred embodiment is to provide at least one of the registration container walls, which is oriented parallel to
the flow direction through the registration container, with at least one projection or ridge such that marine organisms being close
to the projection(s) or ridge(s) will become oriented in a preferable direction for optical registration. If the projection(s) has an
oblong shape with the longitudinal direction thereof parallel to, or mainly parallel to, the fluid flow direction, such an orientation of
the organisms will be further enhanced.

[0018] To manipulate the marine organisms to a certain side of the registration container, for instance influenced by the location
of the mentioned projection or ridge, the outlet duct(s) and the injection duct(s) may be assembled in a manner to create a net
diagonal fluid flow along the registration container.

[0019] One or more additional compartments can advantageously be assembled in a fluid communication at one of the
registration container walls, preferably at one of the container walls situated perpendicular or mainly perpendicular to the fluid flow
direction. In one embodiment the fluid flow from the registration container to at least one additional compartment is controlled by
the use of at least one first additional valve. Connecting at least one additional registration unit to the additional compartment, or
at least one of the additional compartments, enables a more detailed registration of a selection of marine organisms, e.g. the
registration of individual fishes. Such a registration can for example be a more detailed measurement of the size of the fish,
occurrence of lice, and similar. A more detailed registration requires that the additional compartment, or at least one of the
additional compartments, usually should have a substantially smaller volume than the volume of the registration container. As an
example, the volume of the compartment(s) may be 50 % greater than the average volume of one 15 kg fish to be slaughtered.
Note that one or more of the additional compartments differ essentially from the registration container in that marine organisms in
the additional compartment(s) necessarily are not in movement.

Brief description of drawings:

[0020]

Fig. 1 shows an assembled registration unit according to the prior art, wherein an area camera, a light, a mirror and a computer is
used to create a picture of the fish from two different angles when the fish passes through a transparent registration container.

Fig. 2 shows an assembled counting device according to the prior art, wherein the transitions from the inlet pipe to the registration
container and from the registration container to the outlet pipe are changed from circular to rectangular shape, and from
rectangular to circular shape, respectively.

Fig. 3 is a side view of the counting device according to the invention, illustrating the principles for the control of the fluid flow by
the use of injection and suction into and out of the transparent registration container, respectively.



DK/EP 2618655 T3

Fig. 4 is a schematic view of an assembly according to the present invention, wherein the principle for optical registration of fish is
identical to the principles shown in fig. 1.

Fig. 5 is a cross section top view of the registration container according to the present invention, wherein a feedback loop with a
pump is assembled in fluid communication with the transparent registration container.

Fig. 6 is an assembled registration container according to the invention, wherein a number of control ridges are indicated in the
bottom of the registration container.

Fig. 7 is a cross section top view of the registration container according to the present invention, wherein a feedback loop
branched off to more outlet ducts is assembled in fluid communication with the registration container.

Fig. 8 is a schematic side view of an assembly according to the present invention, wherein an additional compartment is
assembled in fluid communication with the upstream side of the registration container via a valve, and further in fluid
communication with another valve.

Detailed description of the invention:

[0021] Fig. 1 illustrates an assembled prior art registration unit 1 which is able to count the number of fishes and measure the
volume and weight distribution in true time with a great accuracy, even at a high capacity. High capacity means here a flow
comprising a great amount of fishes or marine organisms passing by at a certain velocity. The registration unit 1 comprises a
transparent registration container 2, a video camera 3 such as a CCD area camera, an inclined mirror 4, a suitable illumination
source 5, and a computer 6 connected to the video camera 3. Fishes 7 to be registered is fed into a registration container 2 from
a first fish cage or reservoir 8, passing through the registration container 2 and is then fed into another fish cage or reservoir 9.
When the fish 7 travels between the illumination source 5 and the objective 10 of the video camera, the fish 7 will create a shadow
area which is registered by the camera 3 and this information is forwarded to the computer 5 by the use of suitable hardware and
software (not shown). The inclined mirror 4 enables collection of complementing information about the fish 7. The software can
use this complementing information to estimate such measured values as number and weight distribution with a greater accuracy
or improved error rate. Complementing information of this type can be important in high capacity registrations because a high
degree of overlapping of the pictures often will make the measurements uncertain.

[0022] Even if the accuracy has been substantially improved by the use of registration units 1 as shown in fig. 1, it is still a desire
in the art for further improvements in the reliability of the registered measured values. For instance, a great number of small
fishes, i.e. fishes that are considerable smaller than the average size of the fishes to be harvested, can lead to a substantial
deterioration of the accuracy of the measured values. This problem can be solved by scattering fishes 7 coming into the
registration container 2 by increasing the cross section area thereof, preferably by increasing the cross section area of the
upstream opening 11 and/or the downstream opening 12. Such an increase in the cross section area can be obtained by for
example increasing the breadth (B) of the container 2.

[0023] Such an increase in the cross section area into and out of the registration container 2 is illustrated in fig. 2. In this
example the container 2 is assembled in a suitable house 13 which again rests on a table or basis 14. Since the transfer duct 15,
16 into and out of, the container 2, respectively, usually has a circular cross section; it is illustrated two adapters 17, 18, i.e. an
upstream adapter 17 and a downstream adapter 18, respectively.

[0024] They will secure an even and gentle transition from the circular transfer duct 15, 16 to the rectangular container 2, and
vice versa. Atypical cross section size of the transfer duct used today is about 0.3 meters in diameter. In the art this is considered
being a natural lower limit for the diameter because a further reduction in the diameter can increase the risk of obstruction and/or
injury of the fish during the registration process. Therefore, 0.3 m may be considered to be a natural lower limit of the height (H)
inside the openings 11, 12 of the container.

[0025] An increase in the cross section area by increasing the breadth(s) (B) of the opening(s) 11, 12 into the container 2 will
give the desired effect, that is to say scattering of incoming fishes 7. Such a scattering will make the registration in the registration
unit 1 and the estimation of an accurate number and/or volume and/or weight distribution simpler, and thus a lower error rate in
the final measurement values is obtained.

[0026] However, an increase in the cross section area will have as a result that the flow velocity of the fluid, being water, flowing



DK/EP 2618655 T3

into the inlet transfer duct 15 will be reduced when flowing into the container 2. Such a velocity reduction can complicate the
registration, among others because of an increased risk that fishes may move against the main stream.

[0027] It will therefore be necessary to increase the fluid velocity in the container, preferably to an average velocity which is
higher or equal to the fluid velocity in the inlet transfer duct 15.

[0028] To obtain a higher fluid velocity the invention provides the assembly of one or more separate ducts, 27, 28, feeding fluid
into and out of the container 2. Such separate ducts 27, 28, can in addition be used actively to regulate or manipulate incoming
fish 7 in a wanted direction, such as illustrated in figure 3. In the figure the double line arrows illustrate the main stream from the
fish cage 9 fed through the inlet transfer duct 15, and single line arrows illustrate the flow from the injection duct 28 to the outlet
duct 27. In such a configuration the fluid will be forced down against the bottom of the registration container 2, and this pressure
will be felt by the incoming fish 7. To improve this downward pressure more injection ducts 28 may be arranged in the centre area
of the registration container 2.

[0029] The embodiment with two separate ducts 27, 28 requires a substantial amount of energy because the fluid usually must
be pumped up from reservoirs parallel to the main stream, for instance when registering fishes from sea cages. To save energy a
separate duct 27, 28 is connected to or integrated with a suitable feedback loop 19 comprising a feedback duct 20, a pumping
means 21 and a feedback valve 22, as illustrated in figures 4 and 5. A portion of the main fluid flow in the downstream end of the
container is fed to the feedback duct 20 by pumping or suction, preferably by the use of a mechanical pumping means 21, and is
then pumped or injected into the upstream end of the container 2. Figure 4 also illustrates a vessel or tank 9 with an outlet duct
23, and the registered fishes 7 are fed into the tank after having passed through the container 2. The pumping effect from the
first fish cage 8 to the vessel 9 can be obtained by utilizng the siphon principle, or by a dedicated pump 24. To increase the
control of the fluid flow, an outlet valve 25 may advantageously be assembled, optionally together with a suitable frequency
regulation of the pump 24. In figure 4 the table or basis 14 is replaced with the deck of a boat or a floating device. Figure 5 shows
a more detailed cross section of the registration container 2 seen from above, wherein the feedback loop 19 connected to the
container 2 is illustrated. The figure illustrates clearly how the cross section breadth increases from the incoming transfer duct 15,
via the upstream adapter 17 and into the container 2. The broken lines illustrates projections or control ridges 26 localized in the
bottom of the container 2, preferably close to the downstream opening 12, wherein the longitudinal ridges 26 are parallel to a part
of, or the entire, longitudinal wall of the container 2. The purpose of these ridges 26 is to obtain a certain control of the orientation
of the fishes 7, which will simplify the registration process. To avoid or limit injuries on the incoming fishes 7 at least one of the
ridges 26 is rounded off in one or both ends. The feedback loop 19 can advantageously be used to manipulate the fishes to
make them move close to or between the ridges 26. This can be obtained by the above mentioned regulation of the injection and
outlet duct(s) 28, 27 by connecting the outlet duct 27 of the feedback loop 19 to the bottom side of the downstream adapter 18,
as well as connecting the injection duct 28 of the feedback loop 19 to the top side of the upstream adapter 17, as illustrated in
figure 5. Such a configuration will create a net downstream flow along the container 2, and this will be felt by the incoming fishes
7.

[0030] Figure 6 is a cross section of the registration container 2 illustrating among others the shape and position of a ridge 26.

[0031] By outflow from the downstream side of the registration container 2 as explained above there is a certain risk that fishes 7
will either be sucked into the feedback loop 20 or stuck in the outlet duct 27; both of which can result in a partly or complete
propping and consequently result in an unwanted reduction of the flow velocity in the container 2. The first mentioned problem
can be solved simply by connecting a grate (not shown), a plate with more perforations (not shown) or another object which can
stop the fishes and still maintain a flow of fluid through the feedback loop 20. In the last mentioned case a limitation in the speed
can be avoided if the feedback loop 19 comprises more outlet ducts 27 connected to the downstream end of the container 2,
wherein the fluid flow in each outlet duct is regulated in a simple and quick way by the use of suitable outlet valves 22,29. The
fluid flowing out can in one embodiment be fed to a second outlet duct 30 if the user observes that fishes 7 be stuck in the first
outlet duct 27. In another embodiment the outlet valves 22,29 are regulated to obtain that the outflow is directed periodically or
almost periodically from one outlet duct 29 to another outlet duct 30. Obviously, it is also possible to release fishes by temporarily
stop the pumping means 21. However, it is not preferred to stop the pumping because this will lead to a change in the fluid
velocity in the registration container 2, which again will reduce the accuracy of the measured values.

[0032] Another embodiment is illustrated in figure 7. In addition to the registration container 2, the house 13 and the two
adapters 17,18, it is also illustrated an additional compartment 31 connected in fluid communication with the container 2. The
purpose of this additional compartment is to temporarily separate a number of smaller fishes 7 from the container 2 by the use of
additional valves 32,33 situated on each side of the additional compartment 31. When a separate additional registration unit 34-
36, such as an extra camera 34, a light source 35, a connected computer 36 and suitable hardware and software for collection of
data and analysis (not shown), is connected to the additional compartment 31 useable additional information, such as health
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status, can be obtained.
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PATENTIKRAYV

System til at registrere antal og/eller vaegtfordeling af marine organismer (7) i

beveegelse, omfattende:

en registreringsbeholder (2) fremstillet i det mindste delvist af et gennemsig-
tigt eller gennemskinneligt materiale,

en overfgringsforbindelse (15, 16), som er forbundet i fluidforbindelse gennem
et opstrgmsstykke (17) til opstramsenden af registreringsbeholderen (2), og
som er indrettet til overfgring af marine organismer (7) fra mindst ét reservoir
(8) til registreringsbeholderen (2), og hvor et yderligere afsnit af overfgrings-
forbindelsen er forbundet i fluidforbindelse til et modtagende reservoir (9) via
en nedstrgmsstykke (18) ved nedstrgmsenden af registreringsbeholderen (2),
en registreringsenhed (1), som omfatter mindst ét kamera (3), hvor registre-
ringsenheden (1) foretager en optisk registrering af marine organismer (7),
som passerer i en fluidstrgm gennem registreringsbeholderen (2), og

en feedbacklgkke (19), som omfatter mindst én udlgbsforbindelse (27), en
feedbackforbindelse (20), mindst én indsprgjtningsforbindelse (28) og et pum-
pemiddel (21), forbinder registreringsbeholderens (2) opstramsende med dens
nedstrgmsende,

ndetegnet ved, at

opstrgmsstykket (17) er indrettet er indrettet til at sprede de indkommende
marine organismer (7) i kraft af dets tiltagende tveersnit for at forbedre regi-
streringen; og

feedbacklgkken (19) er indrettet til at kompensere for aftagende strgmnings-
hastighed i registreringsbeholderen (2) ved at pumpe fluid fra nedstrgmsenden
til opstremsenden af registreringsbeholderen (2) for i det mindste at kompen-
sere for aftagende stromhastighed for@rsaget af det tiltagende tvaersnit i op-
strgmsstykket (17).

System ifglge krav 1, hvor indsprgjtningsforbindelsen (28) og udlgbsforbindelsen

(27) er indrettet til at dirigere strammen til en del af registreringsbeholderen (2),

og sdledes lede marine organismerne (7) hen hvor optimale betingelser for regi-

strering er givet.

System ifglge krav 1, hvor registreringsenheden (1) omfatter mindst to kameraer

(3),

hvor de mindst to kameraer (3) er indrettet med deres optiske akser vinkelret

pa hinanden.
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System ifglge krav 3, hvor mindst ét yderligere kammer (31) er forbundet i fluid-
forbindelse med registreringsbeholderen (2); hvor en fluidstrgm fra registrerings-
beholderen (2) til det mindst ene yderligere kammer (31) kan reguleres ved an-
vendelse af mindst én yderligere ventil (32); og hvor mindst én yderligere regi-
streringsenhed (34-36) til optisk registrering af marine organismer (7) er forbun-

det til mindst ét af det i det mindste ene yderligere kammer (31).

System ifglge krav 4,
hvor volumenet af det i det mindste ene yderligere kammer (31) er vaesentligt

mindre end volumenet af registreringsbeholderen (2).

System ifglge krav 1,
hvor opstrgmsenden af registreringsbeholderen (2) har mindst én opstrgmsabning

(11) med asymmetrisk facon.

System ifglge krav 6,

hvor leengden fra et centerpunkt (S) af den asymmetriske facon til det periferi-
punkt (L), som er laengst veek fra centerpunktet, er mindst 1,5 gange laeengden fra
centerpunktet (S) af den asymmetriske facon til det periferipunkt (N), som er teet-

test pd centerpunktet.

System ifglge krav 7,
hvor leengden fra centerpunktet (S) af den asymmetriske facon til det periferipunkt

(N), som er teettest pa centerpunktet, er mindst 0,25 meter.

System ifglge krav 1,

hvor mindst én af den i det mindste ene udlgbsforbindelse (27) og den i det mind-
ste ene indsprgjtningsforbindelse (28) er forbundet parallelt, eller neermest paral-
lelt med, hovedstrgmmen af fluiden, som strgmmer gennem registreringsbeholde-
ren (2).

System ifglge krav 1,

hvor indretningen omfatter mindst to udlgbsforbindelser (27, 30), som er forbun-
det i fluidforbindelse med registreringsbeholderen (2), og hvor fluidstrgmmen i
hver af de i det mindste to udlgbsforbindelser (27, 30) kan reguleres ved anven-
delse af udlgbsventiler (22,29).

System ifglge krav 10,
hvor de i det mindste to udlgbsforbindelser (27, 30) er forbundet symmetrisk, eller
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naesten symmetrisk, til periferien af nedstrgmsenden af registreringsbeholderen

(2).

System ifglge et hvilket som helst af de foregaende krav,
hvor mindst én af veeggene i registreringsbeholderen (2) er anbragt parallelt med
strgmretningen af fluiden, der strammer igennem, og er forsynet med mindst ét

fremspring (26).

System ifglge krav 12,
hvor det mindst ene fremspring (26) har en aflang facon, og hvor laeengderetningen
af det ene fremspring(ene) er orienteret i det vaesentlige parallelt pad fluidstrgm-

ningsretningen.
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