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Description

Technical Field

[0001] The present invention relates to an ultrasonic
flow meter unit which measures a fluid such as gas or air
using an ultrasonic sound wave.

Background Art

[0002] Conventionally, in this type of ultrasonic flow
meter, a pair of ultrasonic transducers are provided on a
measurement fluid passage to face each other, and a
fluid flow is measured based on a propagation time be-
tween the ultrasonic transducers. A measurement fluid
passage section attached with the ultrasonic transducers
is connected to an ultrasonic measuring circuit section
which measures a propagation time and calculates a fluid
flow via lead lines (see e.g., Patent Literature 1).
[0003] In another example, a measurement fluid pas-
sage is constructed as a unit in such a manner that ul-
trasonic transducers mounted to a measurement fluid
passage section is tightly sealed (see e.g., Patent Liter-
ature 2).
[0004] Fig. 7 shows a conventional flow meter device
disclosed in Patent Literature 1. As shown in Fig. 7, this
flow meter device includes a measurement fluid passage
3 provided inside a gas chamber 1 via a separating wall
2 separating an inlet 1a and an outlet 1b from each other,
ultrasonic transducers 4 and 5 provided to face other to
sandwich the measurement fluid passage 3, a controller
6 provided outside the gas chamber 1, and lead lines 7
coupling the ultrasonic transducers 4 and 5 to the con-
troller 6. Patent literature 3 discloses an ultrasonic flow-
meter with two transducers mounted on a fluid passage
and a measuring circuit board all together in a compact
receptacle part.

Citation Lists

Patent Literature

[0005]

Patent Literature 1: Japanese Laid-Open Patent Ap-
plication Publication No. 2003-97993
Patent Literature 2: Japanese Laid-Open Patent Ap-
plication Publication No. 2008-227658 Patent Liter-
ature 3: US patent application US 2008/0271543 A1

Summary of the Invention

Technical Problem

[0006] However, in the conventional configuration,
since the ultrasonic transducers 4 and 5 mounted to the
measurement fluid passage 3 are connected to the con-
troller 6 via the lead lines 7, there are many design re-

strictions relating to measurement performance, such as
a specification of the lead lines 7, wiring of the lead lines
7, mounting accuracy of the ultrasonic transducers 4 and
5, a wire noise proof of the lead lines 7, or achievement
of accuracy of the measurement fluid passage 3, and
many adjustment steps are necessary in assembling.
[0007] The present invention is directed to solving the
problem associated with the prior art and an object of the
present invention is to provide an ultrasonic flow meter
unit which can attain stable measurement performance
and improve design flexibility.

Solution to Problem

[0008] To solve the problem associated with the prior
art, an ultrasonic flow meter unit of the present invention
comprises a measurement fluid passage through which
a fluid flows; a pair of ultrasonic transducers provided on
the measurement fluid passage; a measuring circuit
board including a measuring section for measuring a
propagation time of an ultrasonic signal transmitted and
received between the ultrasonic transducers, and a fluid
flow calculating section for calculating a fluid flow based
on a signal from the measuring section; a board holder
for holding the measuring circuit board; and lead pins
connected to terminals of the ultrasonic transducers,
wherein the pair of ultrasonic transducers are mounted
to the measurement fluid passage, the board holder hold-
ing the measuring circuit board is mounted to the meas-
urement fluid passage, and then the lead pins are con-
nected to the measuring circuit board, wherein one end
of each of the lead pins is connected to a surface of the
pair of ultrasonic transducers which is on an opposite
side of a transmission/reception surface of the pair of
ultrasonic transducers before the pair of ultrasonic trans-
ducers are mounted to the measurement fluid passage,
and the lead pins are inserted into terminal holes of the
measuring circuit board and solder-mounted thereto after
the pair of ultrasonic transducers are mounted to the
measurement fluid passage.
[0009] In this configuration, it is possible to eliminate
design matter restrictions associated with measuring
performance, such as mounting accuracy of the ultrason-
ic transducers, wire noise proof of extended lead lines,
or accuracy of the measurement fluid passage.
[0010] The above and further objects, features and ad-
vantages of the present invention will more fully be ap-
parent from the following detailed description of preferred
embodiments with accompanying drawings.

Advantageous Effects of the Invention

[0011] As should be appreciated from the above, the
present invention achieves an advantage that it is pos-
sible to attain an ultrasonic flow meter unit which can
stabilize measuring performance and improve design
flexibility.
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Brief Description of the Drawings

[0012]

[Fig. 1] Fig. 1 is a cross-sectional view showing an
exemplary configuration of an ultrasonic flow meter
unit according to Embodiment 1 of the present in-
vention.
[Fig. 2] Fig. 2A is a side view showing an exemplary
configuration of an ultrasonic transducer included in
the ultrasonic flow meter unit of Fig. 1, and Fig. 2B
is a plan view of the ultrasonic transducer of Fig. 2A.
[Fig. 3] Fig. 3 is a perspective view showing an ex-
emplary configuration of the ultrasonic flow meter
unit of Fig. 1 in assembling.
[Fig. 4] Fig.4 is a perspective view showing a mount-
ing configuration of a flow meter device using the
ultrasonic flow meter unit of Fig. 1.
[Fig. 5] Fig.5 is a perspective view showing another
mounting configuration of the flow meter device us-
ing the ultrasonic flow meter unit of Fig. 1.
[Fig. 6] Fig. 6A is a cross-sectional view showing an
exemplary configuration of an ultrasonic flow meter
unit according to Embodiment 2 of the present in-
vention, and Fig. 6B is a side view of the ultrasonic
flow meter unit of Fig. 6A.
[Fig. 7] Fig. 7 is a schematic cross-sectional view
showing an exemplary configuration of a convention-
al ultrasonic gas meter.

Reference Signs Lists

[0013]

9 measurement fluid passage
10, 10a, 10b ultrasonic transducer
14 lead pin
12 measuring circuit board
13, 26 board holder
19, 25 ultrasonic flow meter unit
24 insulating plate
24a lead pin guide

Description of the Embodiments

[0014] According to the present invention, an ultrason-
ic flow meter unit comprises a measurement fluid pas-
sage through which a fluid flows; a pair of ultrasonic trans-
ducers provided on the measurement fluid passage; a
measuring circuit board including a measuring section
for measuring a propagation time of an ultrasonic signal
transmitted and received between the ultrasonic trans-
ducers, and a fluid flow calculating section for calculating
a fluid flow based on a signal from the measuring section;
a board holder for holding the measuring circuit board;
and lead pins connected to terminals of the ultrasonic
transducers; wherein the board holder is mounted to the
measurement fluid passage, and then the lead pins are

connected to the measuring circuit board. In this config-
uration, it is possible to eliminate design matter restric-
tions associated with measuring performance, such as
mounting accuracy of the ultrasonic transducers, wire
noise proof of extended lead lines, or accuracy of a meas-
urement fluid passage.
[0015] In the ultrasonic flow meter unit having the
above configuration, the measuring circuit board may
have a flat plate shape, and may be disposed in parallel
with a fluid flow direction of the measurement fluid pas-
sage; the ultrasonic transducers may be disposed with
an angle with respect to the fluid flow direction of the
measurement fluid passage; and each of the lead pins
may be bent such that its end connected to the measuring
circuit board is perpendicular to the measuring circuit
board and has a U-shaped lead forming in an intermedi-
ate portion thereof. This makes it possible to absorb a
thermal distortion which would be generated in a config-
uration in which the ultrasonic transducers are directly
connected to the measuring circuit board.
[0016] In the ultrasonic flow meter unit having the
above configuration, the pair of ultrasonic transducers is
arranged on the same surface side of the measurement
fluid passage such that an ultrasonic sound wave trans-
mitted from one of the ultrasonic transducers is reflected
once by an inner wall of the measurement fluid passage
and is received by the other of the pair of ultrasonic trans-
ducers. In this configuration, since the ultrasonic trans-
ducers are arranged on one side of the measurement
fluid passage, they can be connected to the measuring
circuit board with a shortest distance. As a result, the size
of the measuring circuit board can be made small.
[0017] In the ultrasonic flow meter unit having the
above configuration, the board holder may be provided
integrally with an insulating plate positioned between the
lead pins. This makes it possible to ensure insulativity of
the ultrasonic transducers between the lead pins.
[0018] In the ultrasonic flow meter unit having the
above configuration, the board holder may be provided
integrally with lead pin guides for guiding the lead pins
into insertion holes provided on the measuring circuit
board, respectively. This allows the lead pins to be in-
serted into the insertion holes of the measuring circuit
board easily.
[0019] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings. The
embodiments below are in no way intended to limit the
present invention.

(Embodiment 1)

[0020] Fig. 1 is a schematic cross-sectional view show-
ing a configuration of an ultrasonic flow meter unit ac-
cording to Embodiment 1 of the present invention.
[0021] As shown in Fig. 1, an ultrasonic flow meter unit
19 of the present embodiment comprises a unit body 8,
ultrasonic transducers 10a and 10b, a measuring circuit
board (substrate) 12, a board (substrate) holder 13, a
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mounting flange 18, etc..
[0022] The ultrasonic transducers 10a and 10b are
mounted to the unit body 8 and are placed on the same
surface of the measurement fluid passage 9 so that an
ultrasonic sound wave transmitted from one of the ultra-
sonic transducers 10a and 10b is reflected once by a wall
surface 9a of the measurement fluid passage 9 and is
received by the other of the ultrasonic transducers 10a
and 10b. To be specific, the ultrasonic transducer 10a is
positioned at a downstream side in a flow direction (see
block arrows) of a fluid in the measurement fluid passage
9, while the ultrasonic transducer 10b is positioned at an
upstream side in the flow direction. The ultrasonic trans-
ducer 10a is inclined such that a transmission/reception
surface of the ultrasonic sound wave is directed in an
upward direction with respect to the flow direction (see
block arrows) of the fluid in the measurement fluid pas-
sage 9. The ultrasonic transducer 10b is inclined such
that a transmission/reception surface of the ultrasonic
sound wave is directed in a downstream direction with
respect to the flow direction of the fluid. Therefore, an
ultrasonic signal 11 transmitted from the ultrasonic trans-
ducer 10a (or ultrasonic transducer 10b) is reflected by
the wall surface 9a, and is received by the ultrasonic
transducer 10b (or ultrasonic transducer 10a).
[0023] The measuring circuit board 12 includes a
measuring section (not shown) for measuring a propa-
gation time of transmission/reception of the ultrasonic
sound wave between the ultrasonic transducers 10a and
10b, and a fluid flow calculating section for calculating a
fluid flow based on a signal from the measurement sec-
tion. The measuring circuit board 12 is built into the board
holder 13. The board holder 13 is mounted to the unit
body 8 by a joint portion 13a. The joint portion 13a is a
part of the outer surface of the unit body 8, and is located
between mount positions of the pair of ultrasonic trans-
ducers 10a and 10b. The joint portion 13a is a substan-
tially flat surface. Because of this, the measuring circuit
board 12 mounted via the board holder 13 is placed in
parallel with the direction in which the fluid passage is
placed in the interior of the measurement fluid passage
9 (i.e., flow direction of the fluid). The lead pins 14 con-
nected to the terminals of each of the ultrasonic trans-
ducers 10a and 10b are solder-mounted to the measuring
circuit board 12. This allows the ultrasonic transducers
10a and 10b to be electrically connected to the measuring
circuit board 12.
[0024] The unit body 8 includes the measurement fluid
passage 9 inside thereof, and a convex-shaped trans-
ducer mounting section 15 on an outer surface thereof.
The transducer mounting section 15 has a trapezoidal
cross-section. An upper surface of the transducer mount-
ing section 15 is the joint portion 13a, and inclined sur-
faces corresponding to oblique sides of the trapezoidal
shape have a pair of inclined holes by which the ultrasonic
transducers 10a and 10b are mounted to the unit body
8, respectively. These inclined holes are inclined in a
direction from outside to inside of the measurement fluid

passage 9 to face each other. As described above, be-
tween the inclined holes, the joint portion 13a being sub-
stantially flat is provided. In addition, the mounting flange
18 is provided outward relative to the transducer mount-
ing section 15 (i.e., outward relative to the ultrasonic
transducers 10a and 10b). The transducer mounting sec-
tion 15 and the mounting flange 18 will be described later.
[0025] The specific configuration of the unit body 8, the
measurement fluid passage 9, the ultrasonic transducers
10a and 10b, the measuring circuit board 12, the board
holder 13, the mounting flange 18, and the like, are not
particularly limited, but known components may be used.
In addition, the inclination angles of the ultrasonic trans-
ducers 10a and 10b (i.e., the inclination angles of the pair
of inclined holes provided on the unit body 8) are not
particularly limited. The inclination angles of the ultrason-
ic transducers 10a and 10b may be such that the ultra-
sonic signal 11 can be transmitted and received by re-
flection by the wall surface 9a between the ultrasonic
transducers 10a and 10b mounted to the unit body 8, in
view of the inner diameter of the measurement fluid pas-
sage 9 or the length of the unit body 8.
[0026] Figs. 2A and 2B show a configuration of the
terminals of the ultrasonic transducer 10a or 10b and the
lead pins 14 connected to the terminals, respectively, in
the ultrasonic flow meter unit 19 of Fig. 1. Since the ul-
trasonic transducers 10a and 10b fundamentally have
the same configuration, they will be collectively referred
to as "ultrasonic transducer 10", hereinafter.
[0027] As shown in Fig. 2A, one end of each of the lead
pins 14 is connected to a surface of the ultrasonic trans-
ducer 10 which is on an opposite side of the transmis-
sion/reception surface of the ultrasonic transducer 10.
The other end of each of the lead pins 14 is a connecting
end connected to the measuring circuit board 12. The
other end of each of the lead pins 14 is bent with an angle
so as to extend in a direction perpendicular to the meas-
uring circuit board 12 mounted to the unit body 8 in a
state where the ultrasonic transducer 10 is mounted to
the unit body 8. The lead pins 14 are connected to the
terminal 10c (and terminal 10d) of the ultrasonic trans-
ducer 10 by swage 23 (or welding). Each of the lead pins
14 is provided with a U-shaped lead forming 14a.
[0028] As shown in Fig. 2B, the lead pins 14 are at-
tached to the ultrasonic transducer 10 such that the lead
pins 14 are bent in an orthogonal direction B with respect
to an arrangement direction A of the terminals 10c and
10d of the ultrasonic transducer 10. The specific config-
uration of the lead pins 14 is not particularly limited but
may be a known configuration. The lead pins 14 are bent
with an angle set as described above. The length of the
lead pins 14 may be suitably designed to allow the lead
pins 14 to be solder-mounted to the measuring circuit
board 12.
[0029] Fig. 3 is a perspective view schematically show-
ing a configuration of the ultrasonic flow meter unit 19 of
Fig. 1 in assembling. In Fig. 3, the unit body 8, the board
holder 13, and the measuring circuit board 12 are con-
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nected together by dotted lines, to show the configuration
in assembling.
[0030] As shown in Fig. 3, initially, the ultrasonic trans-
ducers 10a and 10b are mounted to the inclined holes of
the transducer mounting section 15 of the unit body 8
(including the measurement fluid passage 9 inside there-
of) in a sealed state (not shown). Then, the board holder
13 incorporating the measuring circuit board 12 is fas-
tened to the joint portion 13a (upper surface of the trans-
ducer mounting section 15) of the unit body 8. The joint
portion 13a is provided with retaining protrusions 16. The
board holder 13 is fastened to the joint portion 13a (i.e.,
unit body 8) via the retaining protrusions 16. The lead
pins 14 are inserted into terminal holes 17 of the meas-
uring circuit board 12 and solder-mounted thereto. The
mounting flange 18 is provided to enclose the transducer
mounting section 15 of the unit body 8. In this way, the
ultrasonic flow meter unit 19 is assembled.
[0031] The feature of the ultrasonic flow meter unit 19
configured as described above will be discussed herein-
after.
[0032] By merely introducing a fluid which is a meas-
urement target into an inlet of the measurement fluid pas-
sage 9, ultrasonic fluid flow measurement is implement-
ed. In the present embodiment, the ultrasonic flow meter
unit 19 has the following configuration. (i) The ultrasonic
transducers 10a and 10b are placed on the unit body 8
(on the same surface of the measurement fluid passage
9) to allow the ultrasonic signal 11 to be reflected once
by the wall surface 9a of the measurement fluid passage
9 and to be transmitted and received between the ultra-
sonic transducers 10a and 10b. (ii) The measuring circuit
board 12 (including a measuring section for measuring
a propagation time for which the ultrasonic signal 11 is
transmitted and received between the ultrasonic trans-
ducers 10a and 10b, and a fluid flow calculating section
for calculating a fluid flow based on a signal from the
measuring section) is joined to the unit body 8 (i.e., meas-
urement fluid passage 9) along with the board holder 13.
(iii) The terminals of the ultrasonic transducers 10a and
10b are connected to the measuring circuit board 12 via
the lead pins 14. Therefore, an influence of the lead lines
for mounting the ultrasonic transducers 10 to the unit
body 8 can be lessened, and the ultrasonic flow meter
unit 19 can accommodate design factors associated with
accuracy of the measurement fluid passage 9 and meas-
urement performance. In addition, adjustment of accu-
racy in assembling can be made together. Because of
these, the size of the ultrasonic flow meter unit 19 can
be reduced, and its productivity can be improved, as com-
pared to the conventional ultrasonic flow meter unit.
[0033] Fig. 4 shows an application example in a case
where the ultrasonic flow meter unit 19 of the present
invention is applied to a flow meter device.
[0034] As shown in Fig. 4, since the ultrasonic flow
meter unit 19 is provided with the mounting flange 18
with which the ultrasonic flow meter unit 19 is mounted
to a gas passage 20, it can be fitted into an insertion

section 20a of the gas passage 20 and fastened thereto.
The gas passage 20 is constructed as a casing (gas pas-
sage casing) so that the gas flows into the gas passage
20 through an inlet 20b and is discharged from an outlet
20c. The insertion section 20a which is an opening is
provided in the gas passage 20 to allow the ultrasonic
flow meter unit 19 of the present invention to be mounted
to the gas passage 20.
[0035] Fig. 5 shows another application example in a
case where the ultrasonic flow meter unit 19 of the
present invention is applied to a meter device.
[0036] As shown in Fig. 5, a flow meter device body
21 is provided with a wall 22 separating an inlet 21a and
an outlet 21b of the gas from each other, between the
inlet 21a and the outlet 21b of the gas. The ultrasonic
flow meter unit 19 of the present invention can be fitted
into the flow meter device body 21 such that the inlet 21a
and the outlet 21b are connected together via the wall
22. In this case, the gas which is a measurement target
flows into the flow meter device body 21 from the inlet
21a, and through an inflow inlet 9b of the measurement
fluid passage 9 of the ultrasonic flow meter unit 19, and
thereafter is discharged from the outlet 21b. The flow
meter device body 21 has a simple structure in which the
separating wall 22 defines the inlet 21a side and the outlet
21b side. Thereby, flexibility of the layout of the inlet and
the outlet is improved. As a result, a small-sized and light-
weight ultrasonic flow meter unit which is excellent in
diversity and general versatility can be provided.
[0037] As should be appreciated from the above, in
accordance with the ultrasonic flow meter unit 19 of the
present embodiment, design factors and restrictions as-
sociated with ultrasonic flow measuring performance can
be eliminated, and measuring accuracy, general versa-
tility and diversity can be improved. Although in the
present embodiment, in the examples shown in Figs. 4
and 5, a measurement target whose flow is to be meas-
ured is the gas, the present invention is not limited to this.
The flow of any kind of fluid can be measured so long as
it is a fluid such as liquid.

(Embodiment 2)

[0038] Figs. 6A and 6B show Embodiment 2 of the
present invention. In Embodiment 2, the same compo-
nents as those of Embodiment 1 or the corresponding
components are designated by the same reference sym-
bols and repetitive description will be omitted. In Figs. 6A
and 6B, no reference symbols are assigned to some of
the components for the sake of easier explanation.
[0039] As shown in schematic cross-sectional view of
Fig. 6A, an ultrasonic flow meter unit 25 of the present
embodiment has a configuration in which insulating
plates 24 and lead pin guides 24a are provided on sur-
faces of the board holder 26 which are connected with
the ultrasonic transducers 10a and 10b.
[0040] To be specific, as shown in the side view of Fig.
6B (the board holder 26 and the measuring circuit board
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12 are shown in cross-section), the insulating plate 24 is
provided integrally with the board holder 26 between two
lead pins 14 (see Fig. 2B) connected to the ultrasonic
transducer 10a, 10b, to provide insulativity between the
lead pins 14. The lead pin guides 24a are provided
around terminals holes 17 provided on the measuring
circuit board 12 to guide the lead pins 14 into the terminal
holes 17 therethrough.
[0041] In accordance with this configuration, in a case
where the board holder 26 is manufactured using resin,
the insulating plate 24 and the lead pin guides 24a can
be formed together. Therefore, without increasing cost,
insulativity between the lead pins 14 in the ultrasonic
transducer 10b can be ensured, and the lead pins 14 can
be inserted easily into the terminal holes 17 of the meas-
uring circuit board 12.
[0042] The specific configuration of the insulating plate
24 and the lead pin guides 24a is not particularly limited.
In the present embodiment, as shown in Figs. 6A and
6B, the insulating plate 24 and the lead pin guides 24a
are provided integrally with the board holder 26. Alter-
nately, they may be provided separately from the board
holder 26 and attached to it. Suitable values are set as
the thickness of the insulating plate 24, protruding length
of the lead pin guides 24a, and other dimensions, ac-
cording to conditions.
[0043] As should be appreciated from the above, in
accordance with the ultrasonic flow meter unit 25 of the
present embodiment, design factors and restrictions as-
sociated with ultrasonic flow measuring performance can
be eliminated, and measuring accuracy, general versa-
tility and diversity can be improved.
[0044] Numeral modifications and alternative embod-
iments of the present invention will be apparent to those
skilled in the art in view of the foregoing description. Ac-
cordingly, the description is provided for the purpose of
teaching those skilled in the art the best mode of carrying
out the invention. The details of the structure and/or func-
tion may be varied substantially without departing from
the invention. The invention is defined by the appended
claims.

Industrial Applicability

[0045] As described above, an ultrasonic flow meter
unit of the present invention can eliminate design factors
and restrictions associated with ultrasonic flow measur-
ing performance, and improve measuring accuracy, gen-
eral versatility and diversity. Therefore, the ultrasonic
flow meter unit is widely suitably used as gas meters or
gas measuring devices in factories, measuring devices
of various fluids, etc..

Claims

1. An ultrasonic flow meter unit (19) comprising:

a measurement fluid passage (9) through which
a fluid flows;
a pair of ultrasonic transducers (10a, 10b) pro-
vided on the measurement fluid passage (9);
a measuring circuit board (12) including a meas-
uring section for measuring a propagation time
of an ultrasonic signal transmitted and received
between the ultrasonic transducers (10a, 10b),
and a fluid flow calculating section for calculating
a fluid flow based on a signal from the measuring
section;
a board holder (13) for holding the measuring
circuit board (12); characterised in that:

lead pins (14) are connected to terminals of
the ultrasonic transducers (10a, 10b);
the pair of ultrasonic transducers (10a, 10b)
are mounted to the measurement fluid pas-
sage (9), the board holder (13) holding the
measuring circuit board (12) is mounted to
the measurement fluid passage (9), and
then the lead pins (14) are connected to the
measuring circuit board (12),
one end of each of the lead pins (14) is con-
nected to a surface of the pair of ultrasonic
transducers (10a, 10b) which is on an op-
posite side of a transmission/reception sur-
face of the pair of ultrasonic transducers
(10a, 10b) before the pair of ultrasonic
transducers (10a, 10b) are mounted to the
measurement fluid passage (9), and
the lead pins (14) are inserted into terminal
holes (17) of the measuring circuit board
(12) and solder-mounted thereto after the
pair of ultrasonic transducers (10a, 10b) are
mounted to the measurement fluid passage
(9).

2. The ultrasonic flow meter unit (19) according to claim
1,
wherein the measuring circuit board (12) has a flat
plate shape, and is disposed in parallel with a fluid
flow direction of the measurement fluid passage;
the ultrasonic transducers (10a, 10b) are disposed
with an angle with respect to the fluid flow direction
of the measurement fluid passage (9); and
each of the lead pins (14) is bent such that its end
connected to the measuring circuit board (12) is per-
pendicular to the measuring circuit board (12) and
has a U-shaped lead forming in an intermediate por-
tion thereof.

3. The ultrasonic flow meter unit (19) according to claim
1 or 2,
wherein the pair of ultrasonic transducers (10a, 10b)
are placed on the same surface side of the meas-
urement fluid passage (9) such that an ultrasonic
sound wave transmitted from one of the ultrasonic
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transducers (10a, 10b) is reflected once by an inner
wall (9a) of the measurement fluid passage (9) and
is received by the other of the pair of ultrasonic trans-
ducers (10a, 10b).

4. The ultrasonic flow meter unit (19) according to any
one of claims 1 to 3,
wherein the board holder (13) is provided integrally
with an insulating plate positioned between the lead
pins (14).

5. The ultrasonic flow meter unit (19) according to any
one of claims 1 to 4,
wherein the board holder (13) is provided integrally
with lead pin guides (24a) for guiding the lead pins
(14) into insertion holes provided on the measuring
circuit board (12), respectively.

Patentansprüche

1. Ultraschalldurchflussmesseinheit (19), die Folgen-
des umfasst:

einen Messfluidkanal (9), durch den ein Fluid
strömt;
ein Paar Ultraschallwandler (10a, 10b), die am
Messfluidkanal (9) vorgesehen sind;
eine Messleiterplatte (12), die einen Messab-
schnitt zum Messen einer Ausbreitungszeit ei-
nes Ultraschallsignals, das zwischen den Ultra-
schallwandlern (10a, 10b) gesendet und emp-
fangen wird, und einen Fluidstromberechnungs-
abschnitt zum Berechnen eines Fluidstroms auf
der Grundlage eines Signals vom Messab-
schnitt enthält; und
einen Plattenhalter (13) zum Halten der Mess-
leiterplatte (12); dadurch gekennzeichnet,
dass
Anschlussstifte (14) mit Anschlüssen der Ultra-
schallwandler (10a, 10b) verbunden sind;
das Paar Ultraschallwandler (10a, 10b) am
Messfluidkanal (9) montiert ist, der Plattenhalter
(13), der die Messleiterplatte (12) hält, am Mess-
fluidkanal (9) montiert ist und dann die An-
schlussstifte (14) mit der Messleiterplatte (12)
verbunden sind,
ein Ende jedes Anschlussstifts (14) mit einer
Oberfläche des Paars Ultraschallwandler (10a,
10b), die eine gegenüberliegende Seite einer
Sende-/Empfangsfläche des Paars Ultraschall-
wandler (10a, 10b) ist, bevor das Paar Ultra-
schallwandler (10a, 10b) am Messfluidkanal (9)
montiert ist, verbunden ist und
die Anschlussstifte (14) in Anschlusslöcher (17)
der Messleiterplatte (12) eingesetzt sind und da-
ran angelötet sind, nachdem das Paar Ultra-
schallwandler (10a, 10b) am Messfluidkanal (9)

montiert worden ist.

2. Ultraschalldurchflussmesseinheit (19) nach An-
spruch 1, wobei
die Messleiterplatte (12) eine flache Plattenform be-
sitzt und parallel zur Fluiddurchflussrichtung des
Messfluidkanals angeordnet ist;
die Ultraschallwandler (10a, 10b) mit einem Winkel
in Bezug auf die Fluiddurchflussrichtung des Mess-
fluidkanals (9) angeordnet sind und
jeder Anschlussstift (14) derart gebogen ist, dass
sein Ende, das mit der Messleiterplatte (12) verbun-
den ist, senkrecht zur Messleiterplatte (12) ist und
einen U-förmigen Leiter, der in seinem Zwischenteil
gebildet ist, besitzt.

3. Ultraschalldurchflussmesseinheit (19) nach An-
spruch 1 oder 2, wobei
das Paar Ultraschallwandler (10a, 10b) auf dersel-
ben Oberflächenseite des Messfluidkanals (9) an-
geordnet ist, derart, dass eine Ultraschallwelle, die
von einem der Ultraschallwandler (10a, 10b) gesen-
det wird, durch eine Innenwand (9a) des Messfluid-
kanals (9) einmal reflektiert wird und durch den wei-
teren des Paares Ultraschallwandler (10a, 10b)
empfangen wird.

4. Ultraschalldurchflussmesseinheit (19) nach einem
der Ansprüche 1 bis 3, wobei
der Plattenhalter (13) mit einer Isolationsplatte, die
zwischen den Anschlussstiften (14) positioniert ist,
einteilig versehen ist.

5. Ultraschalldurchflussmesseinheit (19) nach einem
der Ansprüche 1 bis 4, wobei
der Plattenhalter (13) einteilig mit Anschlussstiftfüh-
rungen (24a) zum Führen der Anschlussstifte (14)
in Einsetzlöcher, die entsprechend in der Messlei-
terplatte (12) vorgesehen sind, versehen ist.

Revendications

1. Unité débitmètre ultrasonique (19), comprenant :

un passage de fluide de mesure (9) à travers
lequel un fluide s’écoule ;
une paire de transducteurs ultrasoniques (10a,
10b) prévue sur le passage de fluide de mesure
(9) ;
une carte de circuit imprimé de mesure (12) in-
cluant une section de mesure pour mesurer un
temps de propagation d’un signal ultrasonique
transmis et reçu entre les transducteurs ultraso-
niques (10a, 10b), et une section de calcul de
débit de fluide pour calculer un débit de fluide
sur la base d’un signal provenant de la section
de mesure ;

11 12 



EP 2 485 016 B1

8

5

10

15

20

25

30

35

40

45

50

55

un porte-carte (13) pour retenir la carte de circuit
imprimé de mesure (12) ;
caractérisée en ce que :

des broches conductrices (14) sont connec-
tées à des bornes des transducteurs ultra-
soniques (10a, 10b) ;
la paire de transducteurs ultrasoniques
(10a, 10b) est montée sur le passage de
fluide de mesure (9), le porte-carte (13) re-
tenant la carte de circuit imprimé de mesure
(12) est monté sur le passage de fluide de
mesure (9), et puis les broches conductri-
ces (14) sont connectées à la carte de circuit
imprimé de mesure (12),
une extrémité de chacune des broches con-
ductrices (14) est connectée à une surface
de la paire de transducteurs ultrasoniques
(10a, 10b) qui est sur un côté opposé d’une
surface de transmission/réception de la pai-
re de transducteurs ultrasoniques (10a,
10b) avant que la paire de transducteurs
ultrasoniques (10a, 10b) soit montée sur le
passage de fluide de mesure (9), et
les broches conductrices (14) sont insérées
dans des trous de borne (17) de la carte de
circuit imprimé de mesure (12) et montées
par brasure tendre sur celle-ci après que la
paire de transducteurs ultrasoniques (10a,
10b) est montée sur le passage de fluide de
mesure (9).

2. Unité débitmètre ultrasonique (19) selon la revendi-
cation 1,
dans laquelle la carte de circuit imprimé de mesure
(12) a une forme de plaque plate, et est disposée en
parallèle avec une direction débit de fluide du pas-
sage de fluide de mesure ;
les transducteurs ultrasoniques (10a, 10b) sont dis-
posés avec un angle par rapport à la direction de
débit de fluide du passage de fluide de mesure (9) ; et
chacune des broches conductrices (14) est pliée de
telle sorte que son extrémité connectée à la carte de
circuit imprimé de mesure (12) soit perpendiculaire
à la carte de circuit imprimé de mesure (12) et a une
formation conductrice en forme d’U dans une partie
intermédiaire de celle-ci.

3. Unité débitmètre ultrasonique (19) selon la revendi-
cation 1 ou 2,
dans laquelle la paire de transducteurs ultrasoni-
ques (10a, 10b) est placée sur le même côté de sur-
face du passage de fluide de mesure (9) de telle
sorte qu’une onde sonore ultrasonique transmise à
partir d’un des transducteurs ultrasoniques (10a,
10b) soit réfléchie une fois par une paroi intérieure
(9a) du passage de fluide de mesure (9) et soit reçue
par l’autre de la paire de transducteurs ultrasoniques

(10a, 10b).

4. Unité débitmètre ultrasonique (19) selon l’une quel-
conque des revendications 1 à 3,
dans laquelle le porte-carte (13) est pourvu de façon
monobloc d’une plaque isolante positionnée entre
les broches conductrices (14).

5. Unité débitmètre ultrasonique (19) selon l’une quel-
conque des revendications 1 à 4,
dans laquelle le porte-carte (13) est pourvu de façon
monobloc de guides de broches conductrices (24a)
pour guider les broches conductrices (14) dans des
trous d’insertion prévus sur la carte de circuit impri-
mé de mesure (12), respectivement.
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