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DESCRIPTION

FIELD OF THE INVENTION

[0001] The invention relates to the field of flow meters, such as flow meters forming part of
consumption meters such as a heat meter, a cooling meter, a water meter, or a gas meter.
More specifically, the invention relates to an ultrasound flow meter with a reflector unit with
means for locking its position in relation to a housing, once inserted during manufacturing.

BACKGROUND OF THE INVENTION

[0002] Normally, ultrasound flow meters suited for measuring a fluid flow in connection with
charging of a consumed quantity (e.g., heat, cooling, water or gas) will have a housing, which
can be metallic or polymeric, with a cavity in the form of a through-going hole for receiving a
fluid flow to be measured. Connection means to other fluid flow elements are present in each
of the housing ends. In the housing a number of ultrasound transducers are installed for
measuring the velocity of the fluid flow. In most flow meters two or more ultrasound
transducers are used for sending, respectively receiving, an ultrasound signal.

[0003] In some prior art ultrasound flow meters, the ultrasound signals are guided on a path
which is not along a direct line between the sending and receiving ultrasound transducer, but
instead travel along a piecewise linear path where the direction is altered by at least one
reflection along the way. This requires at least one reflective surface which reflects the
ultrasound signals upon incidence, such that a path from a sending ultrasound transducer,
over reflection on one or more reflective surfaces, to the receiving ultrasound transducer is
realized.

[0004] Depending on the overall design each reflector unit consists of either one or more
reflector holder parts that are preassembled with the reflector part before the assembled
reflector unit is inserted in the flow meter housing. Insertion of the reflector unit in the flow
meter housing can be either parallel to the direction of the flow through one of the ends of the
through-going holes for the fluid flow, or it can be perpendicular to the direction of the flow
through dedicated holes in the housing for the reflector unit and the ultrasound transducers.
The latter is often seen with metallic compact flow meter housings, whereas installation
through the through-going holes for the fluid flow is normal with polymeric compact flow meter
housings.

[0005] EP 1 983 311 and EP 2 083 250 both show examples of an ultrasound flow meter with
a generally cylindrical polymer housing part mounted onto a pressure carrying metal flow part
with threaded ends for connection to a piping system. A transparent top lid serves to cover the
opening to the cavity in the housing part where the electronic components, battery and display
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are placed. Further, DE 103 27 076 discloses a reflector arrangement comprising two separate
reflector holders locked to a measuring tube by virtue of a collar. EP 0 897 102 discloses a
reflector arrangement made of two separate elements locked to a housing via a circumferential
groove. US 2006/288798 discloses a reflector arrangement forming a unit wherein first and
second reflectors are formed together with a non-polymer holding plate.

SUMMARY OF THE INVENTION

[0006] It may be seen as a problem with existing ultrasound flow meters that the number of
manufacturing steps for assembly of the flow meter is too high to enable efficient low cost
mass production.

[0007] In a first aspect, the invention provides an ultrasonic flow meter arranged to measure a
fluid flow rate, the meter comprising a housing having a through-going opening arranged for
passage of the fluid, and a unit comprising a measuring tube element and a reflector
arrangement for mounting into the housing from one end of the through-going opening,
wherein the reflector arrangement is a polymer unit with first and second reflector holders
monolithically formed together with an intermediate member, each reflector holder comprises a
reflector arranged to reflect an ultrasound signal, wherein the reflector arrangement comprises
first locking means comprising an indentation or a protrusion arranged for mutual engagement
with at least one corresponding locking means on a separate measuring tube element, so as to
allow the measuring tube element to be substantially locked in position in relation to the
reflector holder after mounting thereon, and wherein the unit comprising the measuring tube
element and the reflector arrangement comprises second locking means comprising an
indentation or a protrusion arranged for mutual engagement with at least one corresponding
locking means positioned in the through-going opening of the housing, so as to allow the unit
to be substantially locked in position within the through-going opening of the housing after
mounting therein.

[0008] Due to the first and second locking means, the flow meter according to the first aspect
allows efficient assembly of the reflector arrangement with the measuring tube element and
subsequent assembly and locking of the reflector arrangement in position in the flow meter
housing. Both of the first and second locking means may be in the form of "click locks" that
provide irreversible locking, once the locking means are engaged. Hereby, tampering attempts
in the form of removal of the reflector arrangement are prevented, since the locking means can
be formed such that dismantling of the reflector arrangement from the housing requires special
tools. However, in general "substantially locked in position" is construed as meaning that
relative movement is locked or blocked in at least one degree of freedom, rather than meaning
that the two parts are totally fixed to or attached to each other.

[0009] Especially, it may be preferred that the first locking means merely serves to lock
relative movement between the measuring tube element and reflector arrangement in one
degree of freedom, e.g. only in a longitudinal direction while a roll of a tubular measuring tube
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with circular cross section can be accepted. Such locking means may be in the form of a
groove or recess or pin or hole arrangement on a monolithic structure comprising the reflector
or reflector holder without the need for snapping or click locking the two parts together.

[0010] To obtain the mentioned tampering effect, it is preferred that the second locking means
provides a snapping or click lock function to ensure that the reflector arrangement and the
measuring tube element are fixed, preferably in all degrees of freedom, relative to the housing.

[0011] It is a further advantage, that one reflector arrangement can be used together with
different measuring tube elements, e.g. versions with different diameter or different longitudinal
cross section profiles. Thus, the same reflector arrangement can be used with different
measuring tubes and thereby be suited for flow meters with different flow capacities.

[0012] The first and second locking means, and the reflector holders for holding the reflectors
may be formed as one single monolithic element, such as a monolithic polymeric element.
Hereby, the number of single elements forming a unit can be reduced to two: the reflector
arrangement being a first element, and the measuring tube element being a second element.
Thus, for such embodiment only two assembly steps are required to provide a flow meter
housing with measuring tube and reflector(s): 1) locking the reflector arrangement and
measuring tube together, and 2) locking the unit comprising the reflector arrangement and
measuring tube element in position inside the housing. Especially, metal or ceramic reflectors
may be attached to the reflector holders of the reflector arrangement, such that the metal or
ceramic reflector are locked into position by means of a locking mechanism formed as part of
the monolithic element. Preferred polymeric materials are such as polyphenylene sulphide
(PPS) or polyether sulphone (PES). It is noted that the properties of the polymeric materials
can be customized by adding certain additives prior to the moulding process, affecting the
material properties such as stiffness, density or the acoustic impedance. Examples of potential
additives include reinforcement materials such as glass fibres, density increasing fillers such as
chalk (calcium carbonate, CaCQO3) or powdery stainless steel raising the acoustic impedance of

the material. In such embodiment, the reflectors, i.e. the reflecting surface arranged to reflect
ultrasound signals, is formed by the polymeric material. Preferably, a moulding process is used
to form the reflector arrangement, and the shape of the reflector arrangement is preferably
designed such that a minimum negative effect on the fluid flow in the measuring tube is
provided.

[0013] Additionally, the flow meter may comprise two ultrasound transducer mounted in
relation to the housing and operationally connected to a measurement circuit arranged to
operate the ultrasound transducer.

[0014] The first locking means may comprise one or more indentations, such as one or more
circular holes, arranged for engagement with one or more corresponding protrusion positioned
on an outer surface of the measuring tube element. Thus, in such embodiment, a pin and hole
arrangement is used to lock relative movement in at least one direction between the reflector
arrangement and measuring tube element.
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[0015] The first locking means may comprise a protrusion or indentation, wherein said
protrusion or indentation is arranged to provide a click lock function upon engagement with a
corresponding locking means on the measuring tube element. Thus, in such embodiment, it is
possible to completely lock the measuring tube element and reflector arrangement together,
e.g. using an irreversible interlocking. Especially, the first locking means comprises first and
second sets of protrusions or indentations wherein said first and second sets are positioned for
engagement with corresponding first and second locking means positioned on opposite sides
of an outer surface of the measuring tube element. More specifically, the first locking means on
the reflector arrangement may further comprise a protrusion or indentation arranged on a fixed
part of the reflector arrangement, such as one or more circular holes, arranged for
engagement with one or more corresponding third locking means positioned on an outer
surface of the measuring tube element.

[0016] The measuring tube element may be a monolithic element, such as a monolithic
polymeric element, with a through-going opening forming a measuring tube for passage of the
fluid flow. Especially, the measuring tube element may have a general tubular shape.
Alternatively, the measuring tube element may be shaped so as to form, together with a part of
the reflector arrangement, a through-going opening forming a measuring tube for passage of
the fluid flow. In all of these versions, only two separate elements are required to form the unit,
irrespective of whether the measuring tube is formed by one self-contained element, or
whether the measuring tube passage is formed by the assembly of the reflector arrangement
and a measuring tube element which only together forms the measuring tube passage.

[0017] The measuring tube may be shaped with an inner measuring tube surface having a
substantially circular cross section. Especially, a diameter of such circular cross section may
vary along a length direction of the measuring tube, since this may provide advantages
regarding the fluid flow profile in the measuring tube. The measuring tube may alternatively be
shaped with an inner measuring tube surface having a non-circular cross section. Also, a cross
section area of such non-circular cross section may be designed such that it varies along a
direction of the measuring tube. Furthermore, an inner measuring tube surface may be shaped
such that it has a non-straight extension in a length direction so as to cause the fluid to change
direction of flow in the measuring tube, such as the inner measuring tube surface forming part
of a U-shape or an S-shape seen in a longitudinal section. This measuring tube property may
be combined with either the circular or non-circular cross section.

[0018] The through-going opening in the housing may have a substantially circular cross
section, and wherein at least a part of the reflector arrangement has a corresponding outer
shape so as to substantially fit to said circular cross section of the through-going opening.

[0019] The second locking means may comprise an indentation, wherein said protrusion or
indentation is arranged to provide a click lock function upon engagement with a corresponding
protrusion arranged inside the through-going opening of the housing.
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[0020] Further, the first and second reflectors are arranged such in relation to each other that
they can reflect an ultrasound signal between the first and second ultrasound transducers.
Especially, the two reflecting surfaces are angled 45° in relation to the fluid direction and facing
each other in a relative angle of 90°, thus suiting versions where the two ultrasound
transducers to transmit/receive ultrasound signals in parallel directions.

[0021] Still further, the housing may be formed as a monolithic polymer structure shaped such
that it forms the through-going opening and a cavity, wherein the cavity is arranged for at least
partly housing the two ultrasound transducers and a measurement circuit operationally
connected to the ultrasound transducers so as to allow measurement of the fluid flow rate of
the fluid flowing through the through-going opening. The ultrasound transducers may be
arranged to transmit ultrasound signals through a wall of the housing so as to transmit
ultrasound signals in the fluid flowing in the through-going opening. In such embodiment, the
ultrasound transducers operate according to the so-called matching layer principle.

[0022] At least a part of the second locking means may be positioned on the measuring tube
element or on the reflector arrangement. In all cases the function of the second locking means
is to lock the unit comprising the reflector arrangement and the measuring tube element in
relation to the housing, and since the measuring tube element and the reflectors are locked in
position by the first locking means, the second locking means can be positioned anywhere on
the unit.

[0023] In a second aspect, the invention provides a consumption meter comprising a flow
meter according to the first aspect. Especially, the consumption meter may be one of. a heat
meter, a cooling meter, a water meter, and a gas meter.

[0024] However, even through the flow meter is suited for consumption meters or utility
meters, the flow meter may also be used or integrated with other systems or devices within
other areas of application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Embodiments of the invention will be described, by way of example only, with reference
to the drawings, in which

Figs. 1a and 1b illustrate in block diagram form two principle flow meter embodiments,
Figs. 2a-2c¢ illustrate three different views of a flow meter embodiment, and

Fig. 3 illustrates a reflector arrangement embodiment where the measuring tube is formed
partly by a reflector element and a measuring tube element.
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DESCRIPTION OF EMBODIMENTS

[0026] Figs. 1a and 1b illustrate in block diagram form two different flow meter embodiments.
In both embodiments, a unit is provided which comprises a measuring tube element and a
reflector arrangement having at least one reflector and possibly a reflector holder element.
These elements are kept in position in relation to each other, at least in one direction, by first
locking means L1. The first locking means L1 comprises an indentation/protrusion on each
element arranged for mutual engagement, such as in the form of a click lock arrangement
serving for locking the two elements together, once the first locking means is engaged.

[0027] In Fig. 1a, the reflector arrangement is locked to the housing by means of the second
locking means L2 which includes an indentation/protrusion arranged on the reflector and
reflector holder, preferably an indentation/protrusion on an outer surface of the reflector or
reflector holder which serves to engage with a corresponding protrusion/indentation placed on
the inner surface of the through-going opening of the housing into which the reflector
arrangement is arranged to be mounted. It is preferred that the housing has a protrusion, since
this can be directly provided in a moulding process on the inner surface of the through-going
opening, whereas an indentation therein required a post moulding process.

[0028] In Fig. 1b, the unit comprising reflector arrangement and measuring tube element is
locked to the housing by means of the second locking means L2 which includes an
indentation/protrusion arranged on the measuring tube element, preferably on the outer
surface of the measuring tube element and which serves to engage with a corresponding
protrusion/indentation placed on the inner surface of the through-going opening of the housing
into which the unit is arranged to be mounted.

[0029] It is to be understood that each of the first and second locking means L1, L2 may
include a set of two or more separate locking means, such as a combination of a pin and hole
arrangement for locking relative position in one direction and one or two click lock
arrangements for irreversibly locking the two parts together, assisted by the pin and hole
arrangement. Preferably, a reversible click lock arrangement is designed for the second locking
means L2 such that the locking is not obtained before the desired relative position between the
elements has been obtained, and thus the locking serves to maintain this position.

[0030] It is to be understood of course that the principles of Figs. 1a and 1b may be
combined, such that separate second locking means L2 parts are provided on both of the
measuring tube element and the reflector arrangement, thus further serving to lock the
measuring tube element and the reflector arrangement to the housing.

[0031] Figs. 2a-2c illustrate different views of a flow meter embodiment with a housing 200
having a generally cylindrical shape and with a generally cylindrically shaped through-going
opening 202 forming a pressure-carrying fluid flow passage. The two ends of the through-
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going opening 202 are provided with threads serving for mounting to a piping system. The
housing 200 in this embodiment is a monolithic polymer structure and has a cavity 206 for
housing two ultrasound transducers and measurement circuits for operating the ultrasound
transducers. The ultrasound transducers transmit/receive ultrasound signal to the flow
passage 202 through a polymer wall of the housing 200 and thus operates according to the so-
called matching layer principle. Thus, the cavity 206 is completely sealed from the fluid in the
flow passage 202. Indentations of the separating wall serve to indicate positions of the
transducers and constitute plane surfaces for the transducers when mounted. A calculator
circuit for determining the consumed amount of fluid based on input from the measurement
circuit, and a display for displaying a value representing the consumed amount of fluid may
also be placed in the cavity 206 below a transparent lid mounted to the threaded top part of the
housing 200. A small protrusion 210 is arranged on the inner surface of the through-going
opening 202, i.e. inside the flow passage, serving for engagement with the reflector
arrangement 220.

[0032] A reflector arrangement 220 is shown in exploded view and mounted in the housing in
the partly cut-away view. A reflector holder element including two reflector holders 223
monolithically formed together with an intermediate member. Two holes 228 on this
intermediate member are arranged for mutual engagement with (non-visible) pins on the
measuring tube element 222. The two holes 228 form part of the first locking means serving to
lock the measuring tube element 222 and the reflectors 223 together. The remaining part of
the first locking means is formed by holes 226 in each side of flexible wings on the intermediate
member. These holes 226 serve to engage with corresponding protrusions 227 on each side
of the measuring tube element 222. Since the holes 226 are provided on flexible wings, the
holes 226 are resiliently arranged in relation to the intermediate member and thus also to the
reflector holders 223. Hereby, a click lock or snapping function is provided by engagement with
the protrusions 227 on the measuring tube element 222, thus serving to lock the measuring
tube element 222 to the reflector holders 223. The flexible wings also include holes 225, i.e.
second locking means, arranged for mutual engagement with the corresponding protrusions
210 inside the flow passage 202. Again, the flexible wing serves to provide a click lock or
snapping function between the holes 225 and the protrusions 210 after insertion through one
end of the flow passage 202, thus locking the reflector arrangement 220 in position inside the
flow passage 202.

[0033] In this embodiment, the measuring tube element 222 is in the form of a generally
tubular element with a through-going opening for providing the measuring tube. When
assembled, the reflectors 224 on the reflector holders 223 are placed outside both ends of the
measuring tube element 222, and the reflectors 224 are angled 45° in relation to the fluid flow
direction in the measuring tube element 222.

[0034] In this embodiment the reflector surfaces are formed by metal or ceramic reflectors
224, e.g. stainless steel, glued or directly clicked onto the reflector holders 223. The metal
reflectors 224 could also be mounted during the moulding process of the reflector holders 223,
such as moulded into the polymeric part. However, as mentioned earlier, the metal reflectors



DK/EP 2278281 T3

224 can in principle be omitted, since the surfaces of the reflector holders 223 can be used as
reflectors, provided that the reflector holders 223 are formed in a suitable material serving to
provide an acceptable ultrasound reflection. As seen, the reflector holders 223 as smoothly
shaped on the front/back parts such that a minimum disturbance of the fluid flow is created due
to the presence of the reflector unit 220 in the flow. Preferably, the reflector holders 223, the
intermediate member and the flexible wings with indentations in the form of through-going
holes 225, 226 are moulded monolithically to form one single element. Preferably, the single
element is moulded using PPS or PES materials, e.g. supplied with a substance serving to
increase the ultrasound reflection so as to directly allow ultrasound reflection on the surfaces of
the reflector holders 223, thereby making the metal reflectors 224 superfluous.

[0035] The measuring tube element 222, preferably made of polymer, is mounted on the
reflector holder arrangement 220 by a snapping mechanism in the form of holes 226 in the
reflector holder arrangement serving to engage with corresponding protrusions 227 on the side
of the measuring tube element 222. Two pin shaped protrusions (not visible) on the measuring
tube serve to engage with corresponding holes in the reflector holder arrangement, so as to
help to fix the measuring tube element 222 relative to the reflector holder arrangement 220 in
the fluid direction.

[0036] Fig. 3 illustrates an alternative reflector arrangement 320. Variants mentioned in
connection with the reflector arrangement 220 of Figs. 2a-2¢ apply as well for the one 320 on
Fig. 3. Again, reflector holders 323 serve to hold metal reflectors 324, or alternatively the
holders 323 may be formed in a material with a sufficient ultrasound reflection making the
metal reflectors 324 superfluous. In this embodiment 320, the measuring tube is formed by the
measuring tube element 321 together with the intermediate structure interconnecting the
reflector holders 323, preferably this part of the measuring tube is formed monolithically
together with the reflector holders 323. The measuring tube element 321 has (non-visible)
holes 322 arranged for mutual engagement with protrusions 322 on the reflector holder part.
When assembled, the two parts are click locked or snapped together by means of a hole and
protrusion arrangement 325.

[0037] After assembling the reflector arrangement 320, indentations 326 serve to lock the
reflector arrangement 320 from rotation inside the through-going opening of the housing via
engagement with a corresponding protrusion inside the flow passage. Further, indentations
327 serve to engage with corresponding protrusions so as to provide a click lock or snapping
function which irreversibly locks the reflector arrangement 320 inside the flow passage.

[0038] As indicated in Fig. 3, the measuring tube provided has a non-circular cross section,
and in addition the side-line 328 of the inner surface of the measuring tube is seen to be
curved, and thus the measuring tube is non-straight but rather has a U-shaped seen in the
length direction, and thus the cross section varies along the length direction, having the
maximum cross section area in the centre part of the measuring tube, and with minimum cross
section areas towards the end parts of the measuring tube.
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[0039] It is to be understood that the locking means can be shaped differently than in the
specifically disclosed and described embodiments, such as known by the skilled person. Thus
different combinations of protrusions and indentations on fixed parts or resiliently mounted
parts may serve to provide the desired reversible or irreversible position locking function.

[0040] To sum up, the invention provides an ultrasound flow meter for measuring a fluid flow
rate comprising a housing 200 with a fluid flow passage 202. A reflector arrangement 220
comprising one or more reflectors 224 to reflect ultrasound signals. First locking means 226,
228 including an indentation or a protrusion is arranged for mutual engagement with
corresponding locking means 227 on a separate measuring tube element 222, so as to allow
the measuring tube element 222 to be substantially locked in position in relation to the reflector
224 or reflector holder 223. Second locking means 225 including an indentation or a protrusion
is arranged for mutual engagement with at least one corresponding locking means 210
positioned in the flow passage 202 of the housing 200, so as to allow the reflector arrangement
220 to be substantially locked in position within the flow passage 202 of the housing 200. The
reflector holder(s) 223 and the first locking means 226, 228, and the second locking means
225 is preferably monolithically formed in a polymeric material and provides click lock or
snapping functions with the measuring tube element 222 and with the housing 200. Hereby a
flow meter is provided which requires only few manufacturing steps, since first the measuring
tube element 222 is clicked onto the reflector holder 223 element, and next the reflector
arrangement 220 thus provided, is clicked into the flow passage 202 of the housing 200. The
flow meter advantageously forms part of a consumption or utility meter, e.g. a water meter.

[0041] Although the present invention has been described in connection with preferred
embodiments, it is not intended to be limited to the specific form set forth herein.

[0042] Rather, the scope of the present invention is limited only by the accompanying claims.

[0043] In this section, certain specific details of the disclosed embodiments are set forth for
purposes of explanation rather than limitation, so as to provide a clear and thorough
understanding of the present invention. However, it should be understood readily by those
skilled in this art, that the present invention may be practised in other embodiments which do
not conform exactly to the details set forth herein, without departing significantly from the spirit
and scope of this disclosure. Further, in this context, and for the purposes of brevity and clarity,
detailed descriptions of well-known apparatus, circuits and methodology have been omitted so
as to avoid unnecessary detail and possible confusion.

[0044] In the claims, the term "comprising” does not exclude the presence of other elements
or steps. Additionally, although individual features may be included in different claims, these
may possibly be advantageously combined, and the inclusion in different claims does not imply
that a combination of features is not feasible and/or advantageous. In addition, singular
references do not exclude a plurality. Thus, references to "a", "an", "first", "second" etc. do not
preclude a plurality. Reference signs are included in the claims however the inclusion of the
reference signs is only for clarity reasons and should not be construed as limiting the scope of
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the claims.
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Patentkrav

1. Ultralydsflowmaler indrettet til at male en vaeskes flowhastighed ved hjzelp af
ultralyd, hvilken maler omfatter

- et hus (200) med en gennemgaende &bning (202) indrettet til passage af

vaasken, og

- en enhed omfattende et malergrselement (222) og en reflektoranordning

(220) til montering inde i huset fra en ende af den gennemgaende abning,

hvor reflektoranordningen er en polymerenhed med fgrste og anden
reflektorholdere (223) monolitisk dannet sammen med en mellemdel, hver
reflektorholder omfatter en reflektor (224) indrettet til at reflektere et
ultralydsignal,

hvor reflektoranordningen omfatter

- fgrste I3seorganer (L1, 226, 228) omfattende et indhak eller et
fremspring indrettet til gensidigt indgreb med mindst et tilsvarende
l&seorgan (227) pa det separate malergrselement, for at tillade
mélergrselementet at blive monteret pa reflektoranordningen og fastlst af

en snapmekanisme, og

hvor enheden omfattende malergrselementet og reflektoranordningen omfatter

- anden laseorganer (L2, 225) omfattende et indhak eller et fremspring
indrettet til gensidigt indgreb med mindst et tilsvarende l&seorgan (210)
anbragt inde i husets gennemgadende abning, for at tillade enheden at blive
i det vaesentlige fastlast i position inde i husets gennemgéende abning,

efter montering deri.

25 2. Flowmaler ifglge et hvilket som helst af de foregdende krav, hvor de fgrste

l&seorganer omfatter én eller flere indhak (226, 228) indrettet til indgreb med ét
eller flere modsvarende fremspring anbragt pd malergrselementets ydre flade
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3. Flowmaler ifglge et hvilket som helst af de foregdende krav, hvor the fgrste
|&seorganer omfatter et fremspring eller indhak (226), hvor fremspringet eller
indhakket (226) er indrettet til at tilvejebringe en kliklas-funktion ved indgreb
med et modsvarende I8seorgan (227) pd malergrselementet (222).

4. Flowmaler ifglge et hvilket som helst af de foregédende krav, hvor
malergrselementet (222) er et monolitisk element, med en gennemgéende abning

der danner et malergr til passage af vaeskestrgmmen.

5. Flowmaler ifglge et hvilket som helst af kravene 1-3, hvor malergrselementet
(321) er udformet til, sammen med en del af reflektorholderelementet (323), at
danne en gennemgaende abning der danner et malergr til passage af

vaeskestrsmmen.

6. Flowmaler ifglge krav 5, hvor den fgrste reflektor eller en fgrste reflektorholder
(323) er monolitisk dannet sammen med mellemdelen formet til at udggre en del
af malergrets indre overflade.

7. Flowmaler ifglge et hvilket som helst af de foregdende krav, hvor de anden
l&seorganer omfatter et indhak (225), hvor fremspringet eller indhakket (225) er
indrettet til at tilvejebringe en kliklds-funktion ved indgreb med et modsvarende
fremspring (210) anbragt inde i husets (200) gennemgaende &bning (202).

8. Flowmaler ifglge et hvilket som helst af de foregédende krav, hvor huset (200)
er dannet som en monolitisk polymerstruktur og udformet séledes at det danner
den gennemgaende abning (202) og et hulrum (206), hvor hulrummet (206) er
indrettet til i det mindste delvist at rumme fgrste og anden ultralydstransducere
og et malekredslgb operationelt-forbundet til ultralydstransducere for at muligggre
maling af veeskeflowhastigheden af vaeskeflowet gennem den gennemgéende
&bning (202).

9. Flowmaler ifglge et hvilket som helst af de foregédende krav, hvor i det mindste
en del af det andet l&seorgan er anbragt pd malergrselementet (222).
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10. Flowmaler ifslge et hvilket som helst af de foregdende krav, hvor i det
mindste en del af det andet lIdseorgan (225) er anbragt pa reflektoren eller
reflektorholderen (223).

11. Forbrugsmaler omfattende en flowmaler ifglge et hvilket som helst af de
foregdende krav, hvor forbrugsmaleren er en af: en varmemaler, en kuldemaler,

en vandmaler, og en gasmaler.
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