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Description

The present invention relates to an ultrasound flowmeter 
comprising a housing consisting of plastic and comprising an 
ultrasound transducer assembly.

Technical Background

The sealing and contacting of ultrasound flowmeters is a 
technically demanding and complex process. Housing openings 
have to be sealed using filigree seal elements made of the 
best sealing material. Due to the increased use of plastics 
materials, with which manufacturing tolerances cannot normally 
be ruled out, leaks may easily occur under specific operating 
conditions due to the small dimensions of the seal elements. 
Even if high-quality sealing material and time-consuming 
manual processing are selected, leaks still cannot be ruled 
out.

In recent years, the tendency has been to position ultrasound 
transducers in a housing so that the ultrasound burst produced 
by the ultrasound transducer enters the medium through a thin 
housing wall, generally consisting of plastic.

Prior Art

An ultrasound meter which contains a one-piece housing and a 
separate assembly unit comprising the two ultrasound 
transducer bodies and the printed circuit board is known from 
each of EP 2 236 993 Al and EP 2 236 995 Al. The two 
ultrasound transducer bodies are located in corresponding 
cutouts in the printed circuit board and are fixed by 
retaining clips on the upper and lower sides. The assembly 
unit comprising the ultrasound transducer bodies and the 
printed circuit board is fitted on a flat housing region in 
such a way that the ultrasound transducers transmit ultrasound 
through the housing in the region of the flat housing region.
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A corresponding ultrasound flowmeter is known from 
EP 0 708 313, in which, in the housing thereof, which normally 
consists of a cast part, ultrasound transducers are introduced 
into openings assigned to each individual ultrasound 
transducer with the aid of a respective sleeve nut and an Ci
ring. A temperature sensor is likewise housed in a respective 
housing opening. This construction is based on a large number 
of individual parts. In addition, it requires complex 
processing of the housing.

A housing for an ultrasound flowmeter is known from 
EP 2 037 231 Al, in which a one-piece, monolithic housing with 
planar contact points arranged on the outer face for the 
positioning of ultrasound transducers is used. The ultrasound 
transducers are fastened with a specific spacing along the 
housing on the outer face thereof and transmit ultrasound 
through the wall of the housing during operation.

A device for measuring flow is known from 
DE 10 2005 001 895 B4, in which the fluid flow is guided 
around a flow partitioning wall positioned perpendicular to 
the direction of flow. An ultrasound transducer assembly is 
located at the end face of the flow-partitioning wall in a 
recess in the housing. The ultrasound transducer assembly 
comprises merely one piezo oscillator with a single earth 
electrode and two planar signal electrodes arranged side by 
side and separately from one another, wherein a radiating 
surface and a receiving surface for ultrasound signals are 
assigned to each signal electrode.

An ultrasound flowmeter having a metering insert made of 
plastic is known from EP 0 890 826 Bl. The metering insert is 
located in a recess in the housing of the flowmeter and is 
sealed with respect to the housing on an inlet side via a 
single seal. In addition, the metering insert has a cover, 
which is sealed with respect to the metering insert via a 
peripheral seal. Two passages, into each of which an 
ultrasonic transducer comprising an ultrasound transducer body 
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and a respective housing is introduced, likewise with 
insertion of a seal, are located in the cover.

DE 296 11 678 U1 and EP 0 260 335 Al describe sound 
transducers with metal or ceramic housings which are arranged 
in openings of a fluid-carrying pipe wall. In this case, a 
piezoelectric element is arranged and contacted in the metal 
or ceramic housing in each case. These ultrasound transducers 
have to be preassembled and sealed off in a complex manner 
when inserted into the pipe openings. The production of an 
ultrasound flowmeter with these ultrasound transducers is 
therefore complex and expensive.

EP 0 532 971 Al describes a solid-state motor operator which 
has a progressive electrode structure for applying voltage to 
piezoelectric solid-state motor stacks for producing an 
operation. In this case, a plurality of piezoelectric discs 
are provided, flat connection electrodes being arranged and 
contacted between said discs. The stack of piezoelectric discs 
is accommodated in a steel housing and encapsulated there by 
means of injection-moulded silicone.

JP 2005189090 A describes an ultrasound water meter with a 11- 
shaped ultrasound measuring section. Ultrasound transducers 
are respectively arranged in openings in the measuring section 
wall at the start and at the end of this U-shaped measuring 
section. These also require preassembly and complex individual 
sealing during installation into the water meter.

Problem

The problem addressed by the present invention is that of 
providing a new ultrasound flowmeter of the generic type that 
enables a reduction of the production costs.

Disclosure of the Invention

The above problem is solved by the features of Claim 1.
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body are placed or fixed in the housing, in a housing part or 
in a housing insert, it is possible to use ultrasound 
transducer bodies of simple design; in particular the 
ultrasound transducer bodies no longer have to be contacted 
peripherally. It is also no longer necessary to produce 
separate ultrasound transducers as ready-to-use components. 
Due to the transmission of ultrasound through the wall, there 
is no need for complex sealing measures. The number of parts 
and the number of manufacturing steps are reduced to a 
minimum. Risks of failure as a result of damage caused by an 
adhesive or soldered joint between the electrode and the body 
of the ultrasound transducer becoming defective over time are 
reduced. Operational reliability increases.

If a loose electrode is provided as the first contact means of 
the ultrasound transducer body, it can easily be placed in an 
indentation provided therefor in the housing or in part 
thereof or in the housing insert, where it can then be fixed 
in position between the ultrasound transducer body and the 
housing wall through which ultrasound is to be transmitted.

Alternatively, the first contact means may be provided as a 
contact layer already applied previously to the housing or to 
the housing part or to the housing insert. In this case, the 
first contact means may expediently be a conductive layer, 
precipitated for example from a gas phase, such as a contact 
layer applied by metal deposition and (previously) connected 
fixedly to the housing or housing part or housing insert. 
Alternatively, a conductive layer can be produced by plating, 
by thermal metal spraying or by hot-dipped coating. A powder 
coating made of conductive material can also be used. The 
ultrasound transducer body can thus easily be applied to or 
placed in the housing carrying the contact means.
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As a further alternative embodiment, the first contact means 
may also be provided as a conductor layer or conductor 
structure integrated into the housing or into the housing part 
or into the housing insert. Two-component injection molding, 
that is to say what is known as the MID method, the hot 
embossing method, the mask exposure method, laser structuring 
or foil back injection molding can also be used for this 
purpose. The ultrasound transducer body can also be easily 
applied to or placed in the housing or housing part carrying 
the contact means .

The ultrasound transducer body can be fixed under a bias 
acting in the axial direction on the inserted electrode or on 
the housing wall carrying the contact means. The fixing 
process is expediently carried out via a spring, which 
simultaneously ensures electrical contact of one side of the 
ultrasound transducer body.

The first contact means is connected via a connecting lug, for 
example via a connecting lug molded integrally on the 
electrode and protruding upwardly or via a self-centering 
connection means, such as a spring, in particular in the form 
of what is known as a spiral spring. The latter extends along 
the outer periphery of the ultrasound transducer body.

In accordance with a further aspect of the present invention, 
the ultrasound transducer body is housed in a housing insert 
which is pot-shaped in particular, through which ultrasound 
can be transmitted and which consists of plastic. This housing 
insert is inserted into a corresponding housing opening, 
whereby a multi-part housing with a blind-bore-like 
indentation in the region of the respective transducer body 
can be produced. The housing insert through which ultrasound 
can be transmitted and which consists of plastic also offers 
advantages in terms of production, irrespective of the design 
of the electrode. For example, this is true even if the 
electrode is fastened fixedly to the ultrasound transducer or 
if contact is achieved via metallization (peripheral
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A closure part or a cover may be provided to close the housing 
insert on the upper face. In this case, the connections can be 
guided outward via the upper face of the closure part. The 
transducer assembly according to the invention can thus be 
produced easily as a component that can be handled 
independently (separate assembly unit) and is merely still to 
be contacted at the printed circuit board. The remaining 
housing may thus have a simpler form, whereby the production 
costs of the housing can in turn be reduced considerably.

In addition, the space surrounding the ultrasound transducer 
body may be filled, at least in part, with casting compound. 
Oxidation can thus be avoided.

The housing insert may either have two ultrasound transducer 
bodies or a plurality (but in particular a pair) of ultrasound 
transducer bodies, as required.

In accordance with a further aspect of the present invention, 
with an assembly that comprises a first and a second 
ultrasound transducer body, an electrical contacting (for 
example earth potential) fixed on the housing side and common 
to the first and second ultrasound transducer bodies is 
provided for the first main surface of each of the ultrasound 
transducer bodies in question. The construction can thus be 
simplified considerably.

Exemplary Embodiments of the Invention

Expedient embodiments of the present invention will be 
explained in greater detail hereinafter on the basis of the 
figures in the drawing. For the sake of clarity, recurrent 
features are merely provided once with a reference sign. 
Combinations of individual or partial features in the 
embodiments described below are also considered expressly to 
be essential to the invention.
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In the figures:

Figure 1 shows a sectional illustration through the housing 
of an ultrasound meter with transmission of ultrasound through 
the wall;

Figure 2 shows an ultrasound transducer assembly in 
accordance with a first embodiment of the invention during 
assembly (figure 2A) and after assembly (figure 2B) , in each 
case without a closure part, and also in a perspective 
exploded view (figure 2C) ;

Figure 3 shows an ultrasound transducer assembly in 
accordance with a second embodiment of the invention in a 
sectional illustration (figure 3A) without a closure part and 
also in a perspective exploded view (figure 3B);

Figure 4 shows an ultrasound transducer assembly in 
accordance with a third embodiment of the invention in a 
sectional illustration of a region of an ultrasound transducer 
body (figure 4A) and also with common contacting between two 
ultrasound transducer bodies;

Figure 5 shows a perspective sectional illustration of an 
ultrasound transducer assembly according to the present 
invention of an ultrasound flowmeter housed in a particular 
embodiment of a housing assembly;

Figure 6 shows an enlarged sectional illustration of region
A in figure 5;

Figure 7 shows 
illustration of the 
accordance with the

a perspective, 
individual parts of 
embodiment according

exploded sectional 
the housing insert in 
to figures 5 and 6;

Figure 8 shows a view from an end face of the housing 
insert in accordance with the embodiment according to figures
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Figure 9 shows a perspective sectional illustration of a 
second embodiment of a housing assembly according to the 
present invention with an ultrasound transducer assembly 
according to the present invention;

Figure 10 shows an enlarged sectional illustration of region 
A in figure 9;

Figure 11 shows a perspective, exploded sectional view of 
the individual parts of the housing insert in accordance with 
the embodiment according to figures 9 and 10;

Figure 12 shows an exploded illustration of the individual 
parts of the housing insert in accordance with a further 
embodiment of the present invention.

Figure 1 shows the housing 2 of an ultrasound flowmeter 1, 
said housing consisting of two parts joined together in the 
middle for example. A pocket-shaped recess 45, in each case 
for the insertion of an ultrasound transducer (not 
illustrated) , is located in the upper face of the respective 
housing part. The base of the pocket-shaped recess 45 in the 
housing 2 is thin-walled so that ultrasound can be transmitted 
into the medium flowing through the ultrasound flowmeter. Two 
deflecting mirrors 30, which are carried by deflecting mirror 
holders 31 and deflect the ultrasound signal (ultrasound 
burst) to form a U-shaped measuring path, are located in the 
housing 2. A temperature sensor 15 may also be housed in a 
housing recess. The two parts of the housing 2 expediently 
consist of a plastic, in particular a thermoplastic, which can 
be processed by means of what is known as injection molding.

Figure 2 shows a first embodiment of the ultrasound transducer 
assembly according to the invention, which is located in a 
housing 2, or housing part or insert part 5 in the housing, 
said housing or housing part or insert part being indicated by 
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a dashed line. According to figure 2A, the ultrasound 
transducer body 4, that is to say the disc made of 
piezoceramic, is provided with a fixedly attached 
metallization 40, 41 (for example Ag) , both on the upper face 
and on the lower face. In this embodiment the housing 2 or 
housing part or the insert part 5 has a pocket-shaped recess 
45 with a bearing surface 6 as well as surfaces 23 extending 
outwardly at an incline. For electrical contacting of the 
ultrasound transducer body 4, a loose electrode 27 is 
provided, which is placed in the recess 45 tapering inwardly 
at an incline and is fitted on the bearing surface 6. For 
contacting (electrical potential Pl), the electrode 27 has a 
laterally arranged connecting lug 28. The latter is formed in 
one piece with the electrode 27. Counter-contacting 
(electrical potential P2) of the opposite face of the 
ultrasound transducer body 4 is implemented by means of a 
spring 9 in the form of a spiral spring. As illustrated in 
figure 2, a sound-coupling compound 43, for example in the 
form of a sound-coupling gel or the like, can additionally be 
provided on both sides of the electrode 27 as required. The 
inward tapering of the recess 45 contributes to the fact that 
the electrode 27 is centered as it is inserted.

The spring 9 is not only used to electrically contact the 
upper face of the ultrasound transducer body 4, but also to 
fix said ultrasound transducer body in position within the 
pocket-shaped recess 45.

As can be seen from figure 2C, a cover or closure part 37 can 
be provided to close the housing 2 or housing part or the 
insert part 5 at the upper face of the assembly. Said cover or 
closure part comprises an inner recess (not illustrated; see 
also figure 13) for centering the spring 9 at the inner face 
of the cover. The straight connection piece of the spring 9 
can be guided outwardly via a central bore 38 and contacted 
preferably directly with the printed circuit board (not 
illustrated) . A total of four radial cutouts 39 for example 
are further provided over the periphery and make it possible
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the electrode 27 to be guided 
part 37 and toward the printed

.de the housing 2 or housing
5 it possible to guide the 
specific lateral offset from
6.

for the connecting lug 28 of 
outwardly through the closure 
circuit board.

An indentation 26 is located ins 
part or insert part 5 and make 
connecting lug 28 upwardly with a 
the region of the bearing surface

Figure 3A shows a further embodiment of the ultrasound 
transducer assembly according to the invention in a highly 
simplified manner. Instead of a loosely introduced printed 
circuit board, a contact layer 42 applied to the housing 2 or 
housing part or insert part 5, for example by metal deposition 
of the base of the pocket-shaped indentation 45, is provided 
in this embodiment. This contact layer 42 may extend upwardly 
along the inclined surface 23, additionally over part thereof. 
Electrical contacting (electrical potential Pl) of the contact 
layer 42 is implemented for example by means of an outer 
spring 8, for example a spiral spring, which surrounds the 
outer face of the ultrasound transducer body 34. Contacting 
(electrical potential P2) by means of the spring 9 corresponds 
to the embodiment already described at the outset. A sound
coupling compound 43 may expediently be located on the upper 
face of the contact layer 42.

As can be seen in figure 3B, the spring 8 is applied in the 
region of the surface 23 and provides a sufficiently large 
interior that makes it possible for the ultrasound transducer 
body 4 to lie against the bearing surface 6 of the housing 2. 
The cover 37 corresponds to the embodiment of the cover 37 
according to figure 2C.

In the embodiment according to figure 4A the side of the 
ultrasound transducer body 4 facing the medium is contacted by 
a conductor path structure 44 integrated into the housing 2 or 
housing part or insert part 5. This conductor path structure 
44 is already anchored in the plastic of the housing during 
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production thereof. In this case, the housing is consequently 
a component in which metal conductor paths have been applied 
to an injection molded plastic substrate. This is achieved for 
example by what is known as two-component injection molding, 
hot embossing, mask exposure, laser structuring or foil back 
injection molding. The conductor path structure 44 can be 
contacted (electrical potential Pl) in various ways, for 
example via a spring, as is illustrated in figures 3A and 3B. 
In this case too, a sound-coupling compound 43 may be provided 
between the ultrasound transducer body 4 and the conductor 
path structure 44.

This embodiment also allows the provision of a conductor path 
structure 44 along the entire housing 2 or housing part or 
insert part 5. In this case, both ultrasound transducer bodies 
4, 7 can be connected to just one common connecting electrode, 
merely by means of single contacting (electrical potential 
Pl). For example, the electrical contacting Pl may be a common 
earth connection.

Figures 1 to 7 described above are longitudinal sections of 
various embodiments of the ultrasound transducer assemblies 
according to the invention, in which insert parts 5 are 
provided that house two ultrasound transducer bodies 4, 7. 
Figure 8 is a partial longitudinal section.

Reference sign 1 in figure 1 denotes an ultrasound flowmeter, 
which is installed in a stationary manner in a fluid line (not 
illustrated), for example a hot water line and/or a cold water 
line, to detect the flow rate of fluid. The ultrasound 
flowmeter 1 has an elongate tubular housing 2 for this 
purpose. The housing is connected to the fluid line network 
via suitable connection means (not illustrated) on the end 
faces of the housing.

The ultrasound flowmeter 1 has a measuring insert 3 located in 
the interior of the housing 2, said measuring insert having an 
annular measuring portion reducing the cross section in the 
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embodiment illustrated specifically in figure 1, said 
measuring portion extending along the space located between 
the two deflecting mirrors 30. The deflecting mirrors 30 are 
carried by deflecting mirror holders 31 formed in a 
streamlined manner, which are in turn carried by a frame 32, 
which simultaneously acts as a flow divider.

The measuring insert 3 is slid into the housing 2 of the 
ultrasound flowmeter 1 at one end, together with the 
previously described components.

An elongate housing opening 16, which is provided to receive a 
housing insert 5, is located in the upper face of the housing 
2 (see also figure 7). The housing insert 5 is used to 
position the ultrasound transducer body 4, 7 on the ultrasound 
flowmeter 1. The ultrasound transducer bodies 4, 7 are 
normally piezoceramic discs, which convert electrical energy 
into acoustic energy and vice versa.

The housing insert further comprises a temperature sensor 15, 
which extends through a bore 34 in the base region of the 
housing insert 5 and into the interior of the housing 2 of the 
ultrasound flowmeter 1 and is sealed with respect to the 
housing insert 5 by means of a seal element 35.

A single seal element 13 in the form of an O-ring, which is 
arranged peripherally in a step 17 and is of comparatively 
large dimension, is provided to seal the housing insert 5 with 
respect to the housing 2 (see figure 3).

The respective ultrasound transducer body 4, 7, that is to say 
the respective piezoceramic plate, is located on the upper 
face of a bearing surface 6 against the inner wall of the pot
shaped housing insert 5. This is preferably adapted to the 
diameter of the ultrasound transducer body 4, 7. The contact 
electrode on the cover side (not illustrated in the figures) 
is contacted via a first, centrally arranged spring 9 guided 
in a retaining part 24, said spring being used expediently to 
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tap the electrical signal or for electrical actuation. The 
second contact electrode (also not illustrated in the figures) 
is contacted via a second spiral-like spring 8, which produces 
the earth connection. A metal coating of the inner wall of the 
housing insert may also be provided instead of the second 
contact electrode. For simplified assembly, a slanted surface 
23 is provided above the bearing surface 6 and facilitates the 
insertion and positioning of the respective ultrasound 
transducer body 4, 7 over the bearing surface 6 by centering.

A cover in the form of a printed circuit board 10 with contact 
paths (not illustrated) is located on the upper face of the 
housing insert 5 and allows direct contacting of the spring 8 
and spring 9.

As can be seen in figure 6, the remaining interior of the 
housing insert 5 is filled with casting compound 11 so that 
the ultrasound transducer bodies 4, 7 and the springs 8, 9 are 
in contact with the casting compound 11 and the formation of 
condensation water is avoided.

A cover in the form of a plastic injection molded part may 
also be provided instead of the printed circuit board 10 for 
an upper closure of the housing insert 5.

The housing insert 5 is screwed to the housing in a pressure
proof and watertight manner by means of screws (not 
illustrated) and possibly retaining parts (also not 
illustrated).

A peg 14 protruding at the base region is used to fix in 
position the measuring insert 3 in the assembled state via a 
corresponding recess (not illustrated in the figures) in said 
measuring insert.

As can be seen in figure 8, the lower face of the housing 
insert 5 is provided with an inwardly curved surface 18, which 
contacts the outer surface of the measuring insert 3 when the 
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In the variant illustrated in figures 1 to 11 the lower face 
of the housing insert 5 is not adapted to the contour of the 
measuring insert 3. The housing 2 has a housing inner wall 19, 
which has an inner contour adapted to the outer contour of the 
measuring insert 3. The lower face of the housing insert 5 may 
be planar in this instance. The housing inner wall 19 is left 
when the housing opening is milled out, more specifically so 
that a minimal wall thickness, for example approximately 
0.8 mm to 1.2 mm, remains over the center line.

The measuring insert 3 is in contact with the interior of the 
ultrasound flowmeter 1 via corresponding domes 21, which 
engage in through-openings 20 in the housing inner wall 19. 
The domes 21 are preferably formed such that they fill the 
openings 20 to the greatest possible extent so as to prevent 
the accumulation of air bubbles. In this embodiment the 
housing insert 5 can be introduced in the manner of a module 
for a wide range of nominal diameters.

The contacting of the ultrasound transducer bodies corresponds 
to that according to figures 5 to 8.

To ensure sufficient stability of the housing insert under 
pressure, it is expedient to produce said housing insert from 
a high-strength plastic, preferably reinforced with an 
additional material (for example glass fibers).

In addition, it is expedient to take constructive measures to 
increase the level of rigidity, for example bracing ribs 25 in 
the exemplary embodiment according to figures 9 to 11. Such 
reinforcement measures are important, since the entire 
pressure of the fluid loads the wall of the housing insert 5.

Alternatively or in addition, the housing insert 5 may be 
provided with a necessary material strength.
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The respective housing insert 5 may also be provided with a 
metal coating in the region of the bearing surface 6 for 
electrical contacting of the ultrasound transducer body 4, 7.

The respective piezoceramic discs are expediently acoustically 
coupled at the wall of the housing insert 5 by means of a 
suitable sound-conducting paste, for example made of silicone 
or PFPE. Alternatively, the ultrasound transducer body 4, 7 
may also be glued in place, or contacting may be implemented 
by soldering to a contact layer of the housing insert 5. A 
rigid, effectively electrically conductive connection is thus 
formed in particular. The further electrical contacting at the 
upper face of the piezoceramic disc can be implemented by the 
spring 9, which is preferably connected fixedly to the printed 
circuit board 10 or soldered thereto and presses the 
piezoceramic disc against the membrane-like wall of the 
housing insert 5 with a defined force.

Figure 12 shows a further variant, in which the temperature 
sensor 15, for example an "NTC element", detects the 
temperature of the fluid located in the ultrasound flowmeter 1 
through the wall of the housing insert 5. To this end, a 
shaping 29 for example is provided in the base of the housing 
insert 5 and the temperature sensor 15 is located in said 
shaping. The temperature sensor may be coupled thermally to 
the wall of the housing insert 5 via a heat conducting paste 
(not illustrated). A bore in the housing insert 5 and the seal 
with respect to the inner face are thus omitted. Furthermore, 
an unencapsulated NTC element may be used, which is a 
considerably more cost effective option compared to the 
aforementioned bore and seal.

In this embodiment the ultrasound transducer bodies 4 and 7 
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are not contacted via a metal coating of the surface of the 
housing insert 5, but by means of an electrode 27, which 
consists of a thin metal foil. The electrode 27 is connected 
fixedly to the lower face of the ultrasound transducer body 4 
or 7, for example glued or soldered. The electrode is 
illustrated in an uncoupled manner on the right-hand side in 
figure 8 to improve comprehension of the overall form thereof. 
For example, stainless steel (VA) or copper (Cu) may be 
provided as a material for the electrode 27 and can be coated 
with a thin layer of noble metal (for example gold or silver) 
depending on subsequent processing. The connecting lug 28 
molded integrally on the electrode 27 is preferably soldered 
directly to the printed circuit board 10. The connecting lug 
28 contains kinks, which are intended to prevent a 
disadvantageous transfer of force onto the electrode 27 as a 
result of thermal expansion.

Alternatively to a fixed connection of the electrode to the 
respective ultrasound transducer body 4, 7, a loose 
arrangement with interpositioning of an acoustic coupling 
layer, for example of a coupling gel, a coupling paste or the 
like, can also be easily provided due to the construction 
according to the invention. In this case, the respective 
ultrasound transducer body 4 or 7 and the electrode 27 can be 
held in position and the electrical contacting can be ensured 
merely by the contact force of the spring 9.

The connecting lug 28 is crimped at a radial distance from the 
outer diameter of the electrode 27 to avoid undesired 
electrical contact with the outer surface of the piezoceramic 
disc. For this reason, a shaping or recess 26 is provided in 
the region of the surface 23. This also ensures an unambiguous 
orientation of the electrode 27 and connecting lug 28 in 
relation to the corresponding solder bore 36 in the printed 
circuit board 10.

Contacting (signal contacting) is implemented via the spring 
9, which is either soldered directly to the printed circuit 
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board 10 or contacts a conductor path located thereon. For the 
latter scenario, a retaining part 24 is provided for 
positioning of the spring 9.

The illustrations in figure 13B show a corresponding cup
shaped housing insert 5, in which the ultrasound transducer 
body 4, which likewise has a metallization (not illustrated in 
figure 13B) on both sides, is contacted by means of electrodes 
27a and 27b, which are arranged on either side and each have a 
connecting lug 28a and 28b respectively. The connecting lugs 
28a, 28b extend upwardly along the housing insert 5 via 
recesses 26a, 26b on either side in the surface 23 and extend 
out through respective cutouts 39a and 39b in the closure part 
37. In this embodiment the spring 9 merely provides a 
mechanical retaining force and does not ensure any electrical 
contacting. The upper—face electrode 27b is inserted and is 
held in position merely by the spring 9 in conjunction with 
the closure part 37. The arrangement is introduced into a 
housing opening in accordance with the arrangement according 
to figure 13A.

The cup-shaped housing insert 5 can be pre-produced together 
with the components located therein as a module that can be 
handled separately.

Figure 14 shows a housing 2 both in a sectional illustration 
(figure 14A) and in a perspective illustration (figure 14B) 
with two upper-face housing openings, into each of which a 
housing insert 5 of the previously described type is inserted. 
As can be seen from figure 14A, the housing insert 5 
terminates approximately flush with a bearing plane for the 
printed circuit board (not illustrated) , and therefore direct 
contacting can be implemented.
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LIST OF REFERENCE SIGNS

1 flowmeter
2 housing
3 measuring insert
4 ultrasound transducer body
5 housing insert
6 bearing surface
7 ultrasound transducer body
8 spring
9 spring
10 printed circuit board
11 casting compound
12 module
13 seal element
14 peg
15 temperature sensor
16 housing opening
17 step
18 surface
19 housing inner wall
20 through-opening
21 dome
22 bore
23 surface
24 retaining part
25 bracing rib
26 indentation
27 electrode
28 connecting lug
29 shaping
30 deflecting mirror
31 deflecting mirror holder
32 frame
33 bore
34 bore
35 seal element
36 solder bore
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37 closure part
38 bore
39 cutout
40 metallization

5 41 metallization
42 contact layer
43 sound-coupling compound
44 conductor structure
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Patentkrav

1. Ultralydsflowmåler med et af kunststof bestående kabinet 
(2) i en eller flere dele, som er indrettet således, at den 
tilsluttes til en ledning, som fører til medie, der skal 
måles, og gennemstrømmes af det medie, der skal måles, og med 
en ultralydstransduceranordning, idet der er tilvejebragt to 
ultralydstransducere, som (2) med ultralyd undersøger 
kabinettet (2), med:
to ultralydstransducerlegemer (4, 7) med hver især en første 
hovedflade på den side, der vender mod mediet, samt hver især 
en anden hovedflade på den side, der vender væk fra mediet, 
første, fortrinsvis flade kontaktmidler til elektrisk kontakt 
mellem de første hovedflader på ultralydstransducerlegemerne 
(4, 7),
andre, fortrinsvis flade kontaktmidler til elektrisk kontakt 
mellem de andre hovedflader på ultralydstransducerlegemerne 
(4, 7),
idet de første kontaktmidler på ultralydstransducerlegemerne 
(4,7) hver især befinder sig mellem det pågældende 
ultralydstransducerlegeme (4, 7) og kabinettet (2), som skal 
undersøges med ultralyd, på ultralydsflowmåleren og er indlagt 
i kunststofkabinettet (2), i i det mindste en kabinetdel 
bestående af kunststof i eller i en kabinetindsats (5), som 
optager begge ultralydstransducerlegemerne (4,7), bestående af 
kunststof eller er fastlagt der.

2. Ultralydsflowmåler ifølge krav 1, 
kendetegnet ved, at
der som første kontaktmidler i det pågældende 
ultralydstransducerlegeme (4,7) er tilvejebragt en løs 
elektrode (27).

3. Ultralydsflowmåler ifølge krav 1, 
kendetegnet ved, at
de første kontaktmidler er et på kabinettet (2), på 
kabinetdelen eller på kabinetindsatsen (5) påført kontaktlag 
(42) .
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4. Ultralydsflowmåler ifølge krav 1, 
kendetegnet ved, at
de første kontaktmidler er en i kabinettet (2), kabinetdelen 
eller i kabinetindsatsen (5) forankret lederstruktur (44).

5. Ultralydsflowmåler ifølge i det mindste et af de 
foregående krav,
kendetegnet ved, at
det pågældende ultralydstransducerlegeme (4,7) er lejefikseret 
på kabinettet (2), kabinetdelen eller i kabinetindsatsen (5) 
under en i aksial retning virkende forspænding.

6. Ultralydsflowmåler ifølge krav 5, 
kendetegnet ved, at
der til lejefiksering af det pågældende 
ultralydstransducerlegeme (4,7) er tilvejebragt en fjeder (9), 
som har kontakt med ultralydstransducerlegemet (4,7) på den 
side af det, som vender væk fra mediet.

7. Ultralydsflowmåler ifølge i det mindste et af de 
foregående krav,
kendetegnet ved, at
de første kontaktmidler har en tilslutningsdel eller er i 
kontakt med en sådan.

8. Ultralydsflowmåler ifølge krav 7,
kendetegnet ved, at
der som tilslutningsdel er tilvejebragt en tilslutningsfane 
(28) .

9. Ultralydsflowmåler ifølge krav 8,
kendetegnet ved, at 
tilslutningsfanen (28) er en integral bestanddel af de første 
kontaktmidler.

10. Ultralydsflowmåler ifølge krav 8, 
kendetegnet ved, at
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der som kontaktmiddel er tilvejebragt en fjeder (8).

11. Ultralydsflowmåler ifølge krav 10,
kendetegnet ved, at fjederen (8) forløber langs med den 
udvendige omkreds på ultralydstransducerlegemet (4,7) .

12. Ultralydsflowmåler ifølge i det mindste et af de 
foregående krav,
kendetegnet ved, at
de første og/eller de andre kontaktmidler er tilsluttet 
umiddelbart til en platin (10) på ultralydsflowmåleren.

13. Ultralydsflowmåler ifølge et af de foregående krav 
kendetegnet ved, at
kabinettet (2) har en kabinetåbning (16),
at der i kabinetåbningen (16) kan indsættes en grydeformet 
kabinetindsats (5), som kan undersøge med ultralyd, og
at kabinetindsatsen (5) er indrettet til at optage 
ultralydstransducerlegemerne (4, 7) .

14. Ultralydsflowmåler ifølge krav 13, 
kendetegnet ved, at
der er tilvejebragt en lukkedel (37) til lukning på oversiden 
af kabinetindsatsen (5).

15. Ultralydsflowmåler ifølge et af de foregående krav 
kendetegnet ved, at
der er tilvejebragt en til det første og andet 
ultralydstransducerlegeme (4, 7) fælles, på kabinetsiden 
fastlagt elektrisk kontaktforbindelse (44) på den første 
hovedflade.
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