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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a leakage de-
tector for detecting occurrence and positions of leakage
of a fluid such as water or gas flowing a fluid conduit such
as a water pipe or a gas pipe buried under the ground.

Description of Related Art

[0002] As a detector for detecting occurrence and po-
sitions of leakage of a fluid such as water or gas flowing
a fluid conduit such as a water pipe line or a gas pipe line
buried under the ground, there has been known an au-
dible leakage detector 81 comprising a vibration detector
82 having a pickup 83 and a cord 84, a voltage amplifier
85, and a headphone 86 as shown in FIG. 8 (Refer to,
for instance, Japanese Patent Laid-Open Publication No.
HEI 10-325778 or US 5 710 377).
[0003] When occurrence and a position of leakage of
water in a water pipe line is detected with the leakage
detector 81, an operator holds the voltage amplifier 85
hung down from the operator’s neck portion with a belt
on the operator’s wrist with the belt, and also mounts the
headphone 86 on the operator’s head as shown in FIG.
9. In this state, the operator places the pickup 83 on the
ground surface holding the cord 84 with one hand at an
appropriate position.
[0004] When power for the voltage amplifier 85 is
turned ON, water leakage sounds caused by minute vi-
brations generated at a water leakage point in a water
pipe line and propagated through the earth are caught
with the pickup 83 placed on the ground surface, and are
converted to electric signals. Then the electric signals
are voltage-amplified by the voltage amplifier 85 to an
audible level, and the sounds are output from the head-
phone 86 in the audible state.
[0005] The operator places the pickup 83 on the
ground surface along the water pipe line with a space of
0.5 to 1.0 m and listens to the output sounds from the
headphone 86. Then the operator determined according
to amplitude or tone of the output sounds whether water
leakage has occurred or not, and determined, when a
level of the output sound is maximized, that the water
leakage point is present in the water pipe line just below.
[0006] The vibrations (sounds) generated at the water
leakage point in the water pipe line are substantially at-
tenuated while propagating through the ground before
reaching the ground surface, and change to minute vi-
brations. Therefore, the works for detecting water leak-
age are generally performed at night when traffic noises
generated by cars, pedestrians, and the like, industrial
noises from factories and construction sites, and dairy
life noises generated by in-store equipment, automatic
vending machines, and the like become extremely small.

[0007] Even at night, however, actually the traffic nois-
es by cars, pedestrians, and the like are temporally gen-
erated, and also dairy life noises by in-store equipment
installed in store staying open until late at night and au-
tomatic vending machines are constantly generated, al-
though the nose level is low. In the situation as described
above, when noise detection is performed with the leak-
age detector 81 based on the conventional technology,
the noises are captured by the pickup 83 and mixed in
output sounds from the headphone 86, and therefore it
has been difficult to accurately detect occurrence and
positions of leakages without fail.
[0008] Furthermore, in the leakage detection work with
the leakage detector 81 based on the conventional tech-
nology, an operator listens to output sounds from the
headphone 86, determines occurrence of leakage ac-
cording to amplitude and tone of the output sounds, and
detects a leakage point when a level of the output sounds
is maximized, and therefore the work can be performed
only by those substantially experienced and skilled in the
leakage detection work.

SUMMARY OF THE INVENTION

[0009] The present invention was made in the light of
the circumstances as described above, and an object of
the present invention is to provide a leakage detector
capable of accurately detecting occurrence and a posi-
tion of leakage in a buried fluid pipe line without fail even
at night when the traffic noises by cars, pedestrians, and
the like are temporally generated and also dairy life nois-
es by in-store equipment installed in store staying open
until late at night and automatic vending machines are
constantly generated.
[0010] Another object of the present invention is to pro-
vide a leakage detector enabling even those not so skilled
in the leakage detection work to accurately detect occur-
rence and a position of leakage in a buried fluid pipe line
without fail.
[0011] For achieving the objects described above, the
leakage detector according to the present invention com-
prises a vibration detector having a pickup incorporating
a piezoelectric element, a main body of the detector in-
corporating a voltage amplifier for voltage-amplifying out-
put signals and several types of noise removers for re-
moving noises from the output signals, and a headphone.
[0012] With the configuration as described above, an
optimal noise remover can be selected by taking into con-
sideration the noises being generated in an environment
where leakage detection is to be performed, and there-
fore it is possible to accurately detect occurrence and a
position of leakage in a buried fluid pipe line without fail.
[0013] It is preferable that the plurality types of noise
removers can be combined for use according to the ne-
cessity, and also that the operating conditions can be
changed.
[0014] The main body of the detector preferably has a
display unit for displaying detected vibration sound data
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on a predefined screen.
[0015] With the configuration as described above, a
level of detected vibrations is provided not only as audio
data, but also as visual data such as displays of numerical
values or a graph, and therefore even those not so much
skilled in the leakage detection work can accurately de-
tect occurrence and a position of leakage in a buried fluid
pipe line without fail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a perspective view illustrating a con-
figuration of a leakage detector according to the present
invention.
[0017] FIG. 2 is a front view illustrating a vibration de-
tector and a handle member.
[0018] FIG. 3 is a cross-sectional view illustrating a
noise absorbing member.
[0019] FIG. 4A is a front view, FIG. 4B is a left side
view, FIG. 4C is a top view, and FIG. 4D is a right side
view each illustrating a main body of the detector.
[0020] FIG. 5 is a general block diagram illustrating
inside of the main body of the detector.
[0021] FIG. 6 is a general block diagram illustrating a
delayed noise removing unit.
[0022] FIG. 7 is an explanatory view illustrating a
screen provided on a display unit of a main body of the
detector.
[0023] FIG. 8 is a general block diagram illustrating a
leakage detector based on the conventional technology.
[0024] FIG. 9 is an explanatory view illustrating a case
where leakage detection is performed with an audible
leakage detector.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Preferred embodiments of a leakage detector
according to the present invention are described in detail
below with reference to the related drawings.
FIG. 1 is a perspective view illustrating a configuration
of the leakage detector according to the present inven-
tion; FIG. 2 is a front view illustrating a vibration detector
and a handle member; FIG. 3 is a cross-sectional view
illustrating a noise absorbing member; FIG. 4 is a view
illustrating a main body of the leakage detector, and FIG.
4A is a front view, FIG. 4B is a left side view, FIG. 4C is
a top view, and FIG. 4D is a right side view each illus-
trating the main body of the leakage detector.
[0026] A leakage detector 1 according to the present
invention comprises a vibration detector 2, a handle
member 3, a main body of the detector 4, and a head-
phone 5, as shown in FIG. 1.
[0027] The vibration detector 2 comprises a pickup 6,
a cord 7, and a noise absorbing member 8, as shown in
FIG. 1 and FIG. 2.
[0028] The pickup 6, as shown in FIG. 2, comprises a
mounting section 9, a main body 10, and a connecting
section 11. In the mounting section 9, a plurality of stems

are formed by folding a metal plate. The main body 10
incorporates a vibrator made of metal and a piezo-electric
element fixed to the vibrator, and is covered with a rubber-
made cover. Furthermore, the connecting section 11 in-
corporates a connector and is covered with a rubber-
made cover.
[0029] In the pickup cord 7, as shown in FIG. 2, a con-
ductor wire connected to a harness of the piezo-electric
element is covered with a protector made of vinyl chlo-
ride. The lower portion of the pickup cord 7 is wound up
to form a loop section 7a, and the overlapping portion is
bundled by bundling members 12, 12 made of rubber.
[0030] The noise absorbing member 8 is a rubber-
made block as shown in FIG. 2 and FIG. 3, and an inser-
tion path 8a having a substantially horse shoe-shaped
form and also having a diameter substantially identical
to that of the pickup cord 7 is formed inside the noise
absorbing member 8.
A portion lower than the loop section 7a is inserted into
the insertion path 8a, and the noise absorbing member
8 is attached at a position adjacent to the pickup 6 of the
cord 7.
[0031] Although the cord 7 is posited unstably in the
air during a leakage detection work, in the vibration de-
tector 2, the loop section 7a is formed at the lower portion
of the cord 7, and the overlapping portion of the cord is
bundled by the bundling members 12,12, so that minute
vibrations in the horizontal direction caused by winds and
movements of the operator’s hand is reduced. Thus, the
noises caused by the hissing sound of the wind and by
abrasion are hardly generated in the cord 7.
[0032] Furthermore, because the noise absorbing
member 8 which is a rubber-made block is attached at a
position adjacent to the pickup 6 of the cord 7, even when
noises are generated by winds or abrasion in the cord 7,
the minute vibrations caused by the noises are absorbed
by the noise absorbing member 8 due to the effects of
the material itself and the inertial mass. Therefore the
noises caused by the hissing and abrasion can be effec-
tively removed.
[0033] The cord 7 is inserted to the inserting path 8a,
the cord 7 is extensively bent at at least two portions, and
the protector of the cord 7 is hardened to provide higher
capability of absorbing vibrations. Thus, the minute vi-
brations in the horizontal and vertical directions are ab-
sorbed in the bent portions, and the noises caused by
hissing and abrasion are effectively removed.
[0034] The handle member 3 has a form like a rectan-
gular column as shown in FIG. 1 and Fig. 2. An end por-
tion of the cord 7 is connected to the handle member 3
via a rubber-made bush projecting at a lower end of the
housing, and a cord 14 is connected to a rear surface of
the hand member 3 via a rubber-made bush projecting
backward. A switch for hearing sounds 13 is provided at
a front lower surface of the housing, and the operator
can press the switch 13 with an index finger and the like
while gripping the handle member 3.
[0035] As described above, the switch 13 for hearing
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sounds is provided at a front lower surface of the member
3, so that the operator can operate the switch 13 while
gripping the member 3. Thus, the operator is not required
to move one hand to the main body 4 severally and check
a switch for hearing sound 23 provided on the body 4 to
press, and high operability is provided.
[0036] In the main body 4 of the detector, as shown in
FIG. 1 and FIG. 4, a display unit 15 comprising an LCD
is provided at a central portion of the top face thereof,
and a high-pass filter setting key 16, a low-pass filter
setting key 17, a comb filter setting key 18, a delayed
noise removal mode setting key 19, a screen display
switching key 20, a data storage key 21, and a back light
key 22 are arranged around the display unit 15.
The switch for hearing sound 23 is provided at a right-
upper portion of the top surface, while a detection range
setting dial 24 is provided at a left-upper portion of the
top surface.
[0037] A power switch 25 and a communication port
26 are provided on a left side surface of the main body
4 of the detector, and a vibration detector connector 27
and a head phone jack 28 are provided at a right side
surface thereof.
Locking groove sections 29, 29 for locking a lower end
of a band for hanging down the main body 4 are formed
at central upper end portions of the left and right side
surfaces, and retaining members 30, 30 for inserting the
band for retaining the main body 4 are fixed to both side
portions of the rear surface.
[0038] As shown in FIG. 5 and FIG. 6, the main body
4 of the detector incorporates a voltage amplifier 31, an
A/D converter 32, plurality types of units for removing
noise, a D/A converter 36, and a voltage amplifier 37.
In this embodiment, a band-pass filter 33, the comb filter
34 and the delayed noise removing unit 35 are employed
as the plurality types of the noise removing units.
[0039] The band-pass filter 33 allows for passage of
frequency components within a specific range, and at-
tenuates the components outside the range.
The pass-band of the filter 33 is allowed to be appropri-
ately set by operating the high-pass and low-pass setting
keys 16 and 17.
[0040] In the main body 4, a high frequency range of
400, 600, 800, 1200, and 2200 Hz can be set by operating
the key 16, and also a low frequency range of 0, 100,
200, and 400 Hz can be set by by operating the key 17.
For example, when a high frequency of 800 Hz is set by
the key 16 and a low frequency of 200 Hz is set by the
key 17, the band pass filter 33 allows for passage of fre-
quency components in the range from 200 to 800 Hz.
[0041] The comb filter 34 attenuates frequency com-
ponents at a predefined frequency space, and allows for
passage of other frequency components.
The attenuation band for the filter 34 can be appropriately
set by operating the composite filter setting key 18
[0042] In the main body 4 of the detector, the basic
frequency can be set to 50 Hz or 60 Hz by operating the
comb filter setting key 18, and frequency components up

to a 5th harmonic can be attenuated for each frequency
respectively.
For example, when the basic frequency is set to 50 Hz
by operating the comb filter setting key 18, the frequency
components of 50, 100, 150, 200, and 250 Hz can be
attenuated by the comb filter 34.
[0043] The delayed noise removing unit 35 converts
the signals including leaking sounds and external noises
mixed therein into the signals consisting of specific fre-
quency components, compares powers of frequency
components included in signals sampled at different time
points respectively, selects the frequency component
having a smaller power throughout the band width, and
generates the signal from which noises have been re-
moved with the frequency components.
The difference in the sampling time, namely a delay time
can be set to a desired value by operating a delayed
noise removal mode setting key 19.
[0044] In the main body 4 of the detector, any of LEVEL
1 (0.2 seconds of delay time), LEVEL 2 (1.0 second of
delay time), and LEVEL 3 (3.0 seconds of delay time)
can freely be selected by the delayed noise removal
mode setting key 19.
For example, when the LEVEL 2 is selected by the de-
layed noise removal mode setting key 19, the signals
sampled with a delay time of 1.0 second are compared
to each other, and the frequency component having a
smaller power is selected throughout the band width, and
thus the signal with noises removed can be generated.
[0045] The delayed noise removing unit 35 includes,
as specifically shown in FIG. 6, a high speed Fourier
transform processing section 38 for transforming a signal
into frequency components, a signal storing section 39
for storing the signal consisting of the frequency compo-
nents and generating a delayed signal, a signal deter-
mining section 40 for determining a power by comparing
the frequency components of the signals sampled at dif-
ferent points of time, a switching section 41 for appropri-
ately selecting a signal consisting of appropriate frequen-
cy components by connecting to any appropriate termi-
nal, and a high speed inverse Fourier transform process-
ing section 42 for generating a signal from the selected
frequency components.
[0046] Leakage sounds of fluids such as water and
gas are generated constantly, while the traffic noises
caused by cars and pedestrians at night are generated
temporally. Therefore, when the power of specific fre-
quency component of the output signal at a point of time
is large, it is considered that external noises are gener-
ated at the time. Thus, by selecting a signal including a
specific frequency component having a smaller power
with the delayed noises removing unit 35, an output signal
including less external noises can be extracted.
[0047] When the power switch 25 is pressed, an initial
screen is displayed on the display unit 15, and in one or
two seconds, a level display screen 43 is displayed, as
shown in FIG. 7.
The screen is sequentially switched to the level display
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screen 43, a file list display screen 44, a graph display
screen 45, and the like, each time the screen switching
key 20 is pressed.
When the screen of the unit 15 cannot be identified, for
instance, at night, the back light of the unit 15 can be
turned ON by pressing a back light key 22, so that the
operator can always visually check the screen.
[0048] On a level display screen 43, a minimum value
for the vibration detection level during the audio data
sampling is displayed. The value for the minimum vibra-
tion detection level is displayed as a relative value in the
range from 000 to 999, such as "MIN999".
A sound level bar 46 visualizes fluctuations of the value
for the vibration detection level, and a fluctuation of the
audible level bar 46 is displayed as a relative value in the
range from 00 to 99, such as "99".
[0049] On the file list display screen 44, a file number,
a minimum value for the minimum vibration detection lev-
el, a date, and a time of day are displayed. The above
are file data which can be stored in a predefined file in
an internal memory (not shown).
[0050] On the graph display screen 45, the file number
and the value for the minimum vibration detection level
are displayed as numerical values, file numbers and val-
ues for minimum vibration detection level are displayed
for selected 10 items of file data by a graph 47.
[0051] On the level display screen 43, when the data
storing key 21 is pressed in the state where the switch
13 in the handle member 3 or the switch 23 in the main
body 4 is pressed and turned ON, the file number of the
file to be stored is displayed on the screen.
When the switch 13 or the switch 23 is pressed and turned
OFF, the value for the minimum vibration detection level
is stored into a predefined file in the internal memory,
and the file number of the file is deleted from the screen.
[0052] By connecting a cable connector for a personal
computer to the communicating port 26 in the main body
4, the file data stored in the internal memory in the main
body 4 is transferred in response to a data transfer com-
mand from the personal computer.
[0053] In the headphone 5, as shown in FIG. 1, right
and left ear pads 49 and 50 are provided at both ends of
a headband 48, and a cord 51 extends from the ear pad
49.
[0054] Use and actions of the leakage detector 1 ac-
cording to the present invention when applied to detec-
tion of water leakage in a water pipe line buried in the
ground are described below.
[0055] At first, the vibration detector 2, the handle
member 3, and the headphone 5 are connected to the
main body 4, and a power is turned ON by pressing the
power switch 25. Then, by operating the filter setting key
16, the filter setting key 17, the comb filter setting key 18
and the delayed noise removing mode setting key 19, an
optimal noise removing unit suited to an environment in
which leakage detection is performed is selected and
conditions for detection are set.
[0056] Then, the headphone 5 is set on the operator’s

head, and the main body 4 of the detector 4 is hung down
from the operator’s neck with a band and held on the
operator’s wrist also with the band. Then the handle
member 3 is gripped with one hand, and the pickup 6 is
placed on the ground surface under which a water pipe
line is buried. Either the audible data switch 13 on the
handle member 3 or the audible data switch 23 on the
main body 4 of the detector is pressed to turn on the
detector, so that detection signals are output from the
pickup 6.
[0057] The leakage sound detected by the pickup 6 is
amplified by the voltage amplifier 31 in the main body 4,
and noises are removed from the signal by any the filters
33, 34, and the delay noise removing unit 35 selected
according to the necessity, and is output as vibration
sounds to the headphone 5.
[0058] The operator moves along the water pipe line
on the ground surface listening to and checking ampli-
tude and tone of vibration sounds output from the head-
phone 5, places the pickup 6 on the ground surface at
an appropriate space, and thus continues the work for
checking amplitude and tone of the output vibration
sounds.
The operator determines whether water leakage is oc-
curring in a water pipe line based on amplitude and tone
of the output vibration sounds, and when it is determined
that there is water leakage, the operator search a point
on the ground where the detected vibration level is max-
imized, and determines that water leakage is occurring
in the water pipe line at a point just below the point.
[0059] By pressing the switch 25, a predefined screen
is displayed on the display unit 15, the value of minimum
vibration detection level during the audio data sampling
is displayed, and fluctuations of the vibration detection
level are visualized by the bar 46. Also, the file number,
the value for minimum vibration detection level, the date,
and the time of day are displayed as file data, and the
values of the minimum vibration detection levels corre-
sponding to the file numbers are displayed by the graph
47.
[0060] As described above, with the leakage detector
1 according to the present invention, not only the level
for the vibration detection can be checked as audio data
by the operator, but also the audio data is visualized as
numerical value and a graph. Thus, the leakage detector
according to the present invention makes it possible for
operators not so skilled in the leakage detection work to
accurately detect occurrence and a position of leakage
in a fluid pipe line without fail. Also those skilled in the
work can detect leakage more accurately without fail.
[0061] With the leakage detector 1 according to the
present invention, even when various noises including a
constant noises having specific frequencies respectively
such as those generated by in-stored equipment at stores
stayed open until late at night and automatic vending
machines and the like, temporal noises such as those
generated by cars, pedestrians and the like, and irregular
noises such as those generated, for example, by barking
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dogs are generated concurrently and mixed with each
other, leakage sounds can be captured without fail by
applying all of the band pass filter 33, the comb filter 34,
and the delayed noise removing unit 35 to remove the
noises.
[0062] When various noises including temporal traffic
noises generated by cars, pedestrians and the like and
irregular sounds generated, for instance, by a barking
dog are mixed in the leakage sounds, by applying the
band-pass filter 33 and the delay noise removing unit 35
to remove the noises, leakage sounds can be captured
without fail.
[0063] When there are less noise at locations, for ex-
ample in a suburban area, the band-pass filter can ex-
clusively be applied to ensure capture of the leakage
noise with the other noise removed.
[0064] As described above, by using the leakage de-
tector 1 according to the present invention, an optimal
noise removing unit can be selected and conditions for
noise detection can be set according to necessity by tak-
ing into consideration types of noises being generated in
an environment where leakage detection is performed,
and therefore occurrence and a position of leakage in a
fluid pipe line buried in the groud can be accurately de-
tected without fail.

Claims

1. A leakage detector (1) comprising:

a vibration detector (2) having a pickup (6) com-
prising a mounting section (9) which is placed
on the ground surface and a main body (10) in-
corporating a piezoelectric element and a cord
(7) connected to the pickup (6);
a main body of the detector (4) incorporating a
voltage amplifier (31) for amplifying a leakage
sound detected by the pickup (6); and
a headphone (5) connected to the main body of
the detector (4) via a cord (51),

characterized in that
the leakage detector (1) further comprises

a handle member (3) for holding the vibration
detector (2) by gripping with an operator’s hand,
where the end portion of the cord (7) of the vi-
bration detector (2) is connected to the handle
member (3), and the main body of the detector
(4) is connected to the handle member (3) via a
cord (14);
a plurality types of noise removing units each
for removing noises from the leakage sound am-
plified; where
the plurality types of noise removing units com-
prises
a band-pass filter (33) allowing for passage of

frequency components within a specific range,
a comb filter (34) attenuating frequency compo-
nents at a predefined frequency space, and
a delayed noise removing unit (35) comparing
powers of frequency components included in
signals sampled at different time points respec-
tively, selecting the frequency component hav-
ing a smaller power throughout the band width,
and generating a signal from which noises have
been removed with the frequency components.

2. The leakage detector (1) according to claim 1,
wherein the plurality types of noise removing units
can be combined with each other according to the
necessity in use.

3. The leakage detector (1) according to claim 1,
wherein the plurality types of noise removing units
allows for change of setting of frequency compo-
nents and setting of a difference in the sampling time.

4. The leakage detector (1) according to claim 1,
wherein the main body of the detector (4) has a dis-
play unit (15) for displaying data for detected vibra-
tion sounds on a predefined screen, and the screen
of the display unit (15) is sequentially switched to a
level display screen (43), a file list display screen
(44) and a graph display screen (45).

5. The leakage detector (1) according to claim 1,
wherein the cord (7) of the vibration detector (2) is
wound up to form a loop section (7a) which is bundled
by bundling members (12, 12) made of rubber, and
a noise absorbing member (8) made of a rubber
block is mounted in the lower portion of the cord (7).

6. The leakage detector (1) according to claim 1, where
an audio switch (13) for turning on the detector (1)
so that detection signals are output from the pickup
(6) is provided at a front lower surface of the handle
member (3).

Patentansprüche

1. Leckagedetektor (1), umfassend:

einen Vibrationsdetektor (2), der einen Aufneh-
mer (6) hat, der einen Halterungsabschnitt (9)
umfasst, der auf der Bodenoberfläche platziert
ist, und einen Grundkörper (10), der ein piezo-
elektrisches Element einschließt, und ein Kabel
(7), das mit dem Aufnehmer (6) verbunden ist;
einen Hauptkörper des Detektors (4), der einen
Spannungsverstärker (31) zum Verstärken ei-
nes Leckagegeräusches, das vom Aufnehmer
(6) detektiert wird, einschließt; und
einen Kopfhörer (5), der mit dem Hauptkörper

9 10 



EP 2 028 471 B1

7

5

10

15

20

25

30

35

40

45

50

55

des Detektors (4) durch ein Kabel (51) verbun-
den ist,

dadurch gekennzeichnet, dass
der Leckagedetektor (1) des Weiteren umfasst
ein Griffelement (3) zum Halten des Vibrationsde-
tektors (2) durch Greifen mit der Hand eines Bedie-
ners, wobei der Endabschnitt des Kabels (7) des Vi-
brationsdetektors (2) mit dem Griffelement (3) ver-
bunden ist, und der Hauptkörper des Detektors (4)
mit dem Griffelement (3) durch ein Kabel (14) ver-
bunden ist;
eine Vielzahl von Typen von Störgeräusch entfer-
nenden Einheiten jeweils zum Entfernen von Stör-
geräuschen vom verstärkten Leckagegeräusch, wo-
bei
die Vielzahl von Typen von Störgeräusch entfernen-
den Einheiten umfasst
einen Bandpassfilter (33), der den Durchlass von
Frequenzkomponenten innerhalb einer spezifischen
Bandbreite ermöglicht,
einen Kammfilter (34), der Frequenzkomponenten
in einem vorgegebenen Frequenzbereich dämpft,
und
eine Einheit zum Entfernen verzögerten Rauschens
(35), die jeweils die Energien von Frequenzkompo-
nenten, die in Signalen enthalten sind, die jeweils zu
unterschiedlichen Zeitpunkten abgetastet wurden,
vergleicht, die Frequenzkomponente auswählt, die
über die Bandbreite eine geringere Energie hat und
ein Signal erzeugt, aus dem die Störgeräusche mit
den Frequenzkomponenten entfernt wurden.

2. Leckagedetektor (1) nach Anspruch 1,
bei dem die Vielzahl von Typen von Störgeräusch
entfernenden Einheiten miteinander gemäß den An-
forderungen beim Gebrauch kombiniert werden kön-
nen.

3. Leckagedetektor (1) nach Anspruch 1,
bei dem die Vielzahl von Typen von Störgeräusch
entfernenden Einheiten es ermöglicht, die Einstel-
lungen von Frequenzkomponenten und Einstellun-
gen einer Differenz in der Abtastzeit zu verändern.

4. Leckagedetektor (1) nach Anspruch 1,
bei dem der Hauptkörper des Detektors (4) eine An-
zeigeeinheit (15) zum Anzeigen von Daten für de-
tektierte Vibrationsgeräusche auf einem vordefinier-
ten Bildschirm hat, und der Bildschirm der Anzeige-
einheit (15) sequenziell auf einen Pegel-Anzeige-
bildschirm (43), einen Dateilisten-Anzeigebildschirm
(44) und einen Graphen-Anzeigebildschirm (45) um-
geschaltet wird.

5. Leckagedetektor (1) nach Anspruch 1, bei dem das
Kabel (7) des Vibrationsdetektors (2) so aufgewik-
kelt ist, dass es einen Schleifenabschnitt (7a) bildet,

der durch aus Gummi gefertigte Bündelelemente
(12, 12) gebündelt ist, und ein geräuschabsorbieren-
des Element (8), das aus einem Gummiblock gefer-
tigt ist, in dem unteren Abschnitt des Kabels (7) mon-
tiert ist.

6. Leckagedetektor (1) nach Anspruch 1,
bei dem ein Audioschalter (13) zum Anschalten des
Detektors (1) derart, dass Detektionssignale vom
Aufnehmer (6) ausgegeben werden, an einer vorde-
ren unteren Oberfläche des Griffelementes (3) an-
geordnet ist.

Revendications

1. Détecteur de fuites (1) comprenant :

un détecteur de vibration (2) ayant un capteur
(6) comprenant une section de montage (9) qui
est placée sur la surface du sol et un corps prin-
cipal (9) comportant un élément piézoélectrique
et un fil (7) raccordé au capteur (6) ;
un corps principal de détecteur (4) comportant
un amplificateur de tension (31) afin d’amplifier
un son de fuite détecté par le capteur (6) et
un casque d’écoute (5) raccordé au corps prin-
cipal de détecteur (4) par l’intermédiaire d’un fil
(51),

caractérisé en ce que
le détecteur de fuite (1) comprend, en outre,

un élément de poignée (3) afin de tenir le détec-
teur de vibration (2) en le saisissant avec une
main d’opérateur, la portion d’extrémité du fil (7)
du détecteur de vibration (2) étant raccordée à
l’élément de poignée (3) par l’intermédiaire d’un
fil (14) ;
une pluralité de types d’unités de suppression
du bruit, chacun servant à supprimer des bruits
du son de fuite amplifié,
la pluralité de types d’unités de suppression du
bruit comprenant
un filtre passe-bas (33) permettant le passage
de composantes de fréquence à l’intérieur d’une
plage spécifique.
un filtre en peigne (34) atténuant des compo-
santes de fréquence dans un intervalle de fré-
quences prédéfini et
une unité de suppression du bruit rétardée (35)
comparant les puissances de composantes de
fréquence inclues dans des signaux échantillon-
nés respectivement à différents moments, en
sélectionnant la composante de fréquence
ayant une puissance moins importante sur toute
la largeur de bande et en générant un signal,
duquel des bruits ont été supprimés avec les
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composantes de fréquence.

2. Détecteur de fuite (1) suivant la revendication 1,
dans lequel les types de la pluralité d’unités de sup-
pression de bruit peuvent être combinés les uns avec
les autres selon les besoins.

3. Détecteur de fuites (2) suivant la revendication 1,
dans lequel la pluralité de types d’unités de suppres-
sion du bruit permet des changements de réglage
des composantes de fréquence et le réglage d’une
différence dans le temps d’échantillonnage.

4. Détecteur de fuites (1) suivant la revendication 1,
dans lequel le corps principal de détecteur (4) pré-
sente une unité d’affichage (15) afin d’afficher les
données de sons de vibration détectés sur un écran
prédéfini et l’écran de l’unité d’affichage (15) est
commuté séquentiellement vers un écran d’afficha-
ge de niveau (43), un écran d’affichage de liste de
fichiers (44) et un écran d’affichage de graphiques
(45).

5. Détecteur de fuites (1) suivant la revendication 1,
dans lequel le fil (7) du détecteur de vibration (2) est
enroulé afin de former une section en boucle (7a)
qui est liée par des éléments de liaison (12, 12) réa-
lisés en caoutchouc et un élément d’absorption de
bruit (8) réalisé dans un bloc de caoutchouc est mon-
té sur la portion inférieure du fil (7).

6. Détecteur de fuites (1) suivant la revendication 1,
dans lequel un sélecteur d’écoute (13), destiné à
tourner sur le détecteur (1) de manière à sortir les
signaux de détection du capteur (6), est prévu sur la
face inférieure frontale de l’élément de poignée (3).
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