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INSPECTION DEVICE FOR ULTRASONIC
ENDOSCOPE APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
PCT/IP2006/300190 filed on Jan. 11, 2006 and claims
benefit of Japanese Application No. 2005-004576 filed in
Japan on Jan. 11, 2005, the entire contents of which are
incorporated herein by this reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an inspection
device for an ultrasonic endoscope apparatus, which
inspects a main body and an ultrasonic endoscope of an
ultrasonic endoscope apparatus to find failure therein.

[0004] 2. Description of the Related Art

[0005] An ultrasonic endoscope apparatus has been devel-
oped recently, which can observe the inside of a body cavity,
or which, specifically, can observe the tissues in a living
organism of the body cavity, through ultrasonic images by
using an ultrasonic endoscope whose elongated insertion
portion is provided with an ultrasonic transmitter/receiver
element at its distal end.

1. Field of the Invention

[0006] In such an ultrasonic endoscope apparatus, spiral
scanning is performed with the forward and rearward move-
ment of the ultrasonic transmitter/receiver element provided
at the distal end of the insertion portion of the ultrasonic
endoscope to transmit/receive ultrasonic waves. Meanwhile,
images are processed in a main ultrasonic observation unit
of the apparatus, so that ultrasonic images of the tissues in
the living body can be observed.

SUMMARY OF THE INVENTION

[0007] An inspection device for an ultrasonic endoscope
apparatus comprises an observation unit connecting section
which connects a main ultrasonic observation unit; an ultra-
sonic endoscope connecting section which connects an
ultrasonic endoscope; observation unit inspecting section
which inspects a first signal from the main ultrasonic obset-
vation unit; and ultrasonic endoscope inspecting section
which inspects a second signal from the ultrasonic endo-
scope.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG.1is a block diagram illustrating a connection
state of an inspection device for an ultrasonic endoscope
apparatus according to a first embodiment of the present
invention;

[0009] FIG. 2 is a block diagram illustrating an inspection
circuit in the inspection device illustrated in FIG. 1;

[0010] FIG. 3 is an illustration of a configuration of an
LED display panel in the inspection device illustrated in
FIG. 1; and

[0011] FIG. 4 is a block diagram illustrating an inspection
circuit in an inspection device according to a second
embodiment of the present invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0012] Hereinafter are described embodiments of the
present invention with reference to the drawings.

First Embodiment

[0013] FIGS. 1 to 3 relate to a first embodiment of the
present invention. FIG. 1 is a block diagram illustrating a
connection state of an inspection device for an ultrasonic
endoscope apparatus. FIG. 2 is a block diagram illustrating
an inspection circuit in the inspection device illustrated in
FIG. 1. FIG. 3 is an illustration of a configuration of an LED
display panel in the inspection device illustrated in FIG. 1.

[0014] As shown in FIG. 1, an inspection device 1 for an
ultrasonic endoscope apparatus according to the present
embodiment is configured such that an ultrasonic endoscope
and a main ultrasonic observation unit having connectors of
different shapes can be connected.

[0015] Specifically, the inspection device 1 of the ultra-
sonic endoscope apparatus has a round connector receiver
6a and a round connector 7a, to which, for example, a first
ultrasonic endoscope 3a having a round connector 2a at its
proximal end and a first main ultrasonic observation unit Sa
having a round connector receiver 4a to be connected to the
first ultrasonic endoscope 3a, can be connected, respec-
tively. Also, the inspection device 1 has a square connector
receiver 60 and a square connector 7b, to which, for
example, a second ultrasonic endoscope 3b having a square
connector 2b at its proximal end and a second main ultra-
sonic observation unit 55 having a square connector receiver
4b to be connected to the second ultrasonic endoscope 35,
can be connected, respectively.

[0016] Further, the inspection device 1 of the ultrasonic
endoscope apparatus includes: an inspection circuit 8 therein
for inspecting conditions of signals, and the like, in the
connected ultrasonic endoscopes and the main ultrasonic
observation units; and an LED display panel 9 over an entire
surface of the apparatus, which has a plurality of LEDs, for
example, for displaying the results of the inspection carried
out by the inspection circuit 8.

[0017] As shown in FIG. 2, the inspection circuit 8
includes: a power source inspecting section 11, which
inspects a power source that supplies power from the first
main ultrasonic observation unit 5a¢ or the second main
ultrasonic observation unit 55 (hereinafter referred to as
“main ultrasonic observation unit 5”) to the first ultrasonic
endoscope 3a or the second ultrasonic endoscope 35 (here-
inafter referred to as “ultrasonic endoscope 3”); and a power
source generating section 12 for supplying electric power to
the ultrasonic endoscope 3. The results of the inspection
carried out by the power source inspecting section 11 are
outputted to the LED display panel 9.

[0018] The inspection circuit 8 also includes: a transmis-
sion signal inspecting section 13 for inspecting a transmis-
sion signal Tx that defines oscillation timing of an ultrasonic
pulse transmitted from the main ultrasonic observation unit
5 to the ultrasonic endoscope 3, in an ultrasonic transmitter/
receiver element (not shown) which is incorporated in a
distal end of the ultrasonic endoscope 3 and for inspecting
a3Ddrive clock (3D CLK) for spirally driving the ultrasonic
transmitter/receiver element; and an encoder inspecting sec-
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tion 14 for inspecting a Phase A and a Phase Z, that is, an
encoder signal (ultrasonic echo signal) outputted to the main
ultrasonic observation unit 5 from the ultrasonic endoscope
3. The presence and the output level of the individual signals
are inspected, the results of which are outputted to the LED
display panel 9.

[0019] Tt should be appreciated that the transmission sig-
nal Tx and the 3D drive clock (3D CLK) are through-
outputted from the main ultrasonic observation unit 5 to the
ultrasonic endoscope 3, and the Phase A and the Phase Z are
through-outputted from the ultrasonic endoscope 3 to the
main ultrasonic observation unit 5.

[0020] The inspection circuit 8 also includes a code
inspecting section 15 for inspecting a scanner code and a
frequency code outputted from the ultrasonic endoscope 3 to
the main ultrasonic observation unit 5. Specifically, an
arrangement is so made that the scanning mode of the
ultrasonic scanning performed by the ultrasonic endoscope
3 and the frequency of the ultrasonic waves produced by the
ultrasonic endoscope 3 are inspected, and the results of the
inspection are outputted to the LED display panel 9.

[0021] Tt should be appreciated that an output-selectable
configuration is provided. Particularly, in the configuration,
it is either that a scanner code and a frequency code are
through-outputted from the ultrasonic endoscope 3 to the
main ultrasonic observation unit 5 by controlling a switching
section 17 with a switch 16 provided at the inspection device
8, or that a pseudo scanner code and a pseudo frequency
code produced by a pseudo-signal production circuit 18 are
outputted to the main ultrasonic observation unit 5.

[0022] The inspection circuit 8 further includes a position
sensor signal inspecting section 19 for inspecting a position
sensor signal outputted from a position sensor (not shown)
of the ultrasonic endoscope 3, which detects positional
information at the time of performing forward and rearward
driving of the ultrasonic transmitter/receiver element. The
results of the inspection are outputted to the LED display
panel 9.

[0023] As shown in FIG. 3, the LED display panel 9
includes: a power source LED display section 21 associated
with the power source inspecting section 11, for displaying
the results of the inspection on the side of the main ultra-
sonic observation unit 5; a transmission signal LED display
section 22 associated with the transmission signal inspecting
section 13; an encoder LED display section 23 associated
with the encoder inspecting section 14, for display the
results of the inspection on the side of the ultrasonic endo-
scope 3; a scanner code LED display section 24 and a
frequency code LED display section 25 both associated with
the code inspecting section 15; and a position sensor signal
LED display section 26 associated with the position sensor
signal inspecting section 19.

[0024] Inthe present embodiment configured as described
above, when a failure has been caused in the ultrasonic
endoscope 3 or the main ultrasonic observation unit 5
installed in a user facility, such as a hospital, the inspection
device 8 is connected, at the user facility, with the main
ultrasonic observation unit 5 or the ultrasonic endoscope 3
to carry out the following inspections (1) to (5).
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[0025] Specifically, the following
example, are automatically performed:

[0026] (1) Inspection by the power source inspecting
section 11 of a power source that supplies power from the
main ultrasonic observation unit 5 to the ultrasonic endo-
scope 3, and indication of the results of the inspection on
the power source LED display section 21.

[0027] (2) Inspection by the transmission signal inspecting
section 13 of the transmission signal Tx and the 3D drive
clock (3D CLK) transmitted from the main ultrasonic
observation unit 5 to the ultrasonic endoscope 3, and
indication of the results of the inspection on the trans-
mission signal LED display section 22.

[0028] (3) Inspection by the encoder inspecting section 14
of the Phase A and the Phase Z, and indication of the
results of the inspection on the encoder LED display
section 22.

[0029] (4) Inspection by the code inspecting section 15 of
the scanner code and the frequency code outputted from
the ultrasonic endoscope 3 to the main ultrasonic obser-
vation unit 5, and indication of the results of the inspec-
tion on the scanner code LED display section 23 and the
frequency code LED display section 24, respectively.

[0030] (5) Inspection by the position sensor signal inspect-
ing section 19 of the position sensor signal outputted from
the ultrasonic endoscope 3 to the main ultrasonic obser-
vation unit 5, and indication of the results of the inspec-
tion on the position sensor signal LED display section 25.

inspections,  for

[0031] Implementing such inspections enables signal-
level inspection as to which of the main ultrasonic obser-
vation unit 5 or the ultrasonic endoscope 3 is in failure and
as to the conditions of the failure, and enables indication of
the results of the inspection on the LED display panel 9, by
only bringing the inspection device 8 to the user facility and
connecting thereto the main ultrasonic observation unit 5
and the ultrasonic endoscope 3. Therefore, the conditions of
the failure can be readily grasped at the user facility.

Second Embodiment

[0032] FIG. 4 is a block diagram illustrating an inspection
circuit of an inspection device according to a second
embodiment.

[0033] Since the second embodiment is substantially the
same as the first embodiment, only the differences are
explained and the same components are designated with the
same references for omission of explanation.

[0034] As shown in FIG. 4, in the inspection circuit 8 of
the present embodiment, it is so arranged that the pseudo-
signal production circuit 18 may produce a pseudo trans-
mission signal Tx and a pseudo 3D drive clock (3D CLK) as
well as a pseudo Phase A and Phase Z and a pseudo position
sensor signal, in addition to the pseudo scanner code and the
pseudo frequency code, and that, for those signals having
abnormality, output is switched to the pseudo-signal pro-
duction circuit 18.

[0035] Specifically, the pseudo transmission signal Tx and
the pseudo 3D drive clock (3D CLK) are produced based on
the results of the inspection by the transmission signal
inspecting section 13, while controlling a switching section
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31. When there is abnormality in the transmission signal Tx
and the 3D drive clock (3D CLK) from the main ultrasonic
observation unit 5, the pseudo transmission signal Tx and
the pseudo 3D drive clock (3D CLK) are outputted to the
ultrasonic endoscope 3.

[0036] Similarly, the pseudo Phase A and Phase Z are
produced based on the results of the inspection by the
encoder inspecting section 14, while controlling a switching
section 32. When there is abnormality in the Phase A and
Phase 7 from the ultrasonic endoscope 3, the pseudo Phase
A and Phase 7 are outputted to the main ultrasonic obser-
vation unit 5.

[0037] Further, the pseudo scanner code and the pseudo
frequency code are produced based on the results of the
inspection by the code inspecting section 15, while control-
ling the switching section 17. When there is abnormality in
the scanner code and frequency code from the ultrasonic
endoscope 3, the pseudo scanner code and the pseudo
frequency code are outputted to the main ultrasonic obset-
vation unit 5.

[0038] Furthermore, the pseudo position sensor signal is
produced based on the results of the inspection by the
position sensor signal inspecting section 19, while control-
ling a switching section 33. When there is abnormality in the
position sensor signal, the pseudo position sensor signal is
outputted to the main ultrasonic observation unit 5.

[0039] As described above, in addition to the advantages
of the first embodiment, the present embodiment has an
advantage of enabling continuous inspection to perform
finer analysis of the failure conditions by producing and
outputting the individual pseudo signals from the pseudo-
signal production circuit 18 even when a failure has been
caused at a part of the main ultrasonic observation unit 5 or
the ultrasonic endoscope 3.

[0040] The present invention is not limited to the embodi-
ments described above, but various modifications, alter-
ations or the like may be made without departing from the
spirit and scope of the present invention.

What is claimed is:
1. An inspection device for an ultrasonic endoscope
apparatus, the device comprising:

an observation unit connecting section which connects a
main ultrasonic observation unit;

an ultrasonic endoscope connecting section which con-
nects an ultrasonic endoscope;

observation unit inspecting section which inspects a first
signal from the main ultrasonic observation unit; and

ultrasonic endoscope inspecting section which inspects a

second signal from the ultrasonic endoscope.

2. The inspection device for an ultrasonic endoscope
apparatus according to claim 1, comprising electric power
supplying section which supplies electric power to the
ultrasonic endoscope.

3. The inspection device for an ultrasonic endoscope
apparatus according to claim 1, comprising inspection
results displaying section which displays the results of
inspection performed by the observation unit inspecting
section and the results of inspection performed by the
ultrasonic endoscope inspecting section.
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4. The inspection device for an ultrasonic endoscope
apparatus according to claim 2, comprising inspection
results displaying section which displays the results of
inspection performed by the observation unit inspecting
section and the results of inspection performed by the
ultrasonic endoscope inspecting section.

5. The inspection device for an ultrasonic endoscope
apparatus according to claim 1, comprising:

pseudo-signal producing section which produces pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching section which switches the predetermined sig-
nals to the pseudo signals to effect output.
6. The inspection device for an ultrasonic endoscope
apparatus according to claim 2, comprising:

pseudo-signal producing section which produces pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching section which switches the predetermined sig-
nals to the pseudo signals to effect output.
7. The inspection device for an ultrasonic endoscope
apparatus according to claim 3, comprising;

pseudo-signal producing section which produces pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching section which switches the predetermined sig-
nals to the pseudo signals to effect output.
8. The inspection device for an ultrasonic endoscope
apparatus according to claim 4, comprising;

pseudo-signal producing section which produces pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching section which switches the predetermined sig-

nals to the pseudo signals to effect output.

9. The inspection device for an ultrasonic endoscope
apparatus according to claim 5, wherein the pseudo-signal
producing section produces the pseudo signals based on the
results of the inspection performed by the observation unit
inspecting section or the ultrasonic endoscope inspecting
section, while the switching section switches the predeter-
mined signals to the pseudo signals to effect output.

10. The inspection device for an ultrasonic endoscope
apparatus according to claim 6, wherein the pseudo-signal
producing section produces the pseudo signals based on the
results of the inspection performed by the observation unit
inspecting section or the ultrasonic endoscope inspecting
section, while the switching section switches the predeter-
mined signals to the pseudo signals to effect output.

11. The inspection device for an ultrasonic endoscope
apparatus according to claim 7, wherein the pseudo-signal
producing section produces the pseudo signals based on the
results of the inspection performed by the observation unit
inspecting section or the ultrasonic endoscope inspecting
section, while the switching section switches the predeter-
mined signals to the pseudo signals to effect output.

12. The inspection device for an ultrasonic endoscope
apparatus according to claim 8, wherein the pseudo-signal
producing section produces the pseudo signals based on the
results of the inspection performed by the observation unit
inspecting section or the ultrasonic endoscope inspecting
section, while the switching section switches the predeter-
mined signals to the pseudo signals to effect output.
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13. An inspection device for an ultrasonic endoscope
apparatus, the device comprising:

an observation unit connecting portion for connecting a
main ultrasonic observation unit;

an ultrasonic endoscope connecting portion for connect-
ing an ultrasonic endoscope;

observation unit inspecting means for inspecting a first
signal from the main ultrasonic observation unit; and

ultrasonic endoscope inspecting means for inspecting a

second signal from the ultrasonic endoscope.

14. The inspection device for an ultrasonic endoscope
apparatus according to claim 13, comprising electric power
supplying means for supplying electric power to the ultra-
sonic endoscope.

15. The inspection device for an ultrasonic endoscope
apparatus according to claim 13, comprising inspection
results displaying means for displaying the results of inspec-
tion performed by the observation unit inspecting means and
the results of inspection performed by the ultrasonic endo-
scope inspecting means.

16. The inspection device for an ultrasonic endoscope
apparatus according to claim 14, comprising inspection
results displaying means for displaying the results of inspec-
tion performed by the observation unit inspecting means and
the results of inspection performed by the ultrasonic endo-
scope inspecting means.

17. The inspection device for an ultrasonic endoscope
apparatus according to claim 13, comprising:
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pseudo-signal producing means for producing pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching means for switching the predetermined signals
to the pseudo signals to effect output.
18. The inspection device for an ultrasonic endoscope
apparatus according to claim 14, comprising:

pseudo-signal producing means for producing pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching means for switching the predetermined signals
to the pseudo signals to effect output.
19. The inspection device for an ultrasonic endoscope
apparatus according to claim 15, comprising:

pseudo-signal producing means for producing pseudo
signals, of predetermined signals, for the first signal
and the second signal; and

switching means for switching the predetermined signals

to the pseudo signals to effect output.

20. The inspection device for an ultrasonic endoscope
apparatus according to claim 16, wherein the pseudo-signal
producing means produces the pseudo signals based on the
results of the inspection performed by the observation unit
inspecting means or the ultrasonic endoscope inspecting
means, while the switching means switches the predeter-
mined signals to the pseudo signals to effect output.

I S T T
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