woO 2007/013711 A1 |00 0 OO0 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O 0 O

International Bureau

(43) International Publication Date
1 February 2007 (01.02.2007)

(10) International Publication Number

WO 2007/013711 Al

(51) International Patent Classification:
AG61B 7/04 (2006.01)

(21) International Application Number:
PCT/KR2005/002809

(22) International Filing Date: 25 August 2005 (25.08.2005)

(25) Filing Language: Korean

(26) Publication Language: English
(30) Priority Data:

10-2005-0068529 27 July 2005 (27.07.2005) KR
(71) Applicant (for all designated States except US): PISHON
HIGH TECH. CO., LTD. [KR/KR]; 2F. Muller Bldg.,

403-1 Daebang-dong, Dongjak-gu, Seoul 156-811 (KR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): AHN, Hyun-kook
[KR/KR]; 203 Suyji Villa, 126-127 Sangdo-5-dong, Dong-
jak-gu, Seoul 156-095 (KR).

(74) Agent: L & KPATENT FIRM; 701, Daekun Bldg., 822-5
Yeoksam-dong, Kangnam-gu, Seoul 135-080 (KR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP,KZ,L.C,LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
YU, ZA, 7ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: ELECTRONIC STETHOSCOP

40

ﬂ

50 60

| {

Detection
Unit

Control Signal
Generating Unit

Driving
Unit

Sound Collection

Amplification Unit

\ 8

10 20

Unit

Filter Unit Qutput Unit

) )

30 70

(57) Abstract: Disclosed herein is an electronic stethoscope including a sound collection unit for converting a sound acquired by
auscultation into an electrical sound signal; an amplification unit for amplifying or attenuating the electrical sound signal, which
includes at least one amplifier; a filter unit for filtering the amplified electrical sound signal, which includes at least one filter;
a detection unit for connection to one end of the amplification unit and detecting the level of the electrical sound signal; a control
signal generating unit for generating a control signal for attenuating the electrical sound signal according to an output of the detection
unit, and outputting the control signal; and a driving unit for connecting to one end of the filter unit, and attenuating the electrical
sound signal based on the control signal. The electronic stethoscope can completely prevent from incoming noise irrelevant to the

auscultation, noise by hands, or the like.
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ELECTRONIC STETHOSCOPE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an electronic
stethoscope, and moré particularly to an electronic
stethoscope which is capable of detecting a level of a
sound signal acquired by auscultation, attenuating the
sound signal to a predetermined reference level when the
detected level of the sound signal exceeds a
predetermined level value, and outputting the attenuated

sound signal.

Description of the Related Art

A conventional electronic stethoscope has . a
configuration for collecting auscultated sounds,
amplifying the collected sound through an amplification
circuit, and filtering the amplified sound in the range
of predetermined - frequencies, thereby removing
unnecessary sounds and outputting only required sound.

Since the configuration of the conventional
electronic stethoscope is well known to those skilled
in the art, a detail description thereof will thus be

omitted.
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The collection unit of the electronic stethoscope is
a means for collecting auscultated sounds, wherein the
means contacts the skin and detects sound generated by
inte%nal organs. The <collection wunit may generally
include a hopper shaped encapsulation structure or a
piezo-tranducer structure. The collection unit with the
hopper shaped encapsulation structure detects sound of
the internal organs using a thin plate, amplifies the
detected sound signal, and transmits the amplified sound
to a condenser microphone. In addition, the collection
unit with the piezo-tranducer converts sound transmitted
through the skin into a minute current signal.

While a user auscultates a medical examinee using
the electronic stethoséope, the user may. hear noise which
is irrelevant to the auscultation. For example, noise is
generated when the electronic stethoscope rubs against
the skin or clothes, or is generated when the user takes
hold of the electronic stethoscope. In addition, the user
may hear general sound which is propagated in the air,
wherein the general sound is amplified wvia the sound
coilection unit. Thus, since the user feels tired when
using the electronic stethoscope rather than a general
stethoscope, it is difficult to perform accurate

auscultation.
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Since the electronic stethoscope in contrast to the
general stethoscope has a high amplifying 1level, the
above noise may be high amplified. Thus, the user may
feel tired when the user uses the electronic stethoscope
for a long time, may not auscultate using the electronic
stethoscope, and may lose his hearing.

In order to overcome the above problems of the
electronic stethoscope, conventional electronic
stethoscope has developed, wherein, by exchanging the
physical components in the conventional electronic
stethoscope, the sound collection unit of the electronic
stethoscope collects a sound which i1s generated by a part
contacting the skin or clothes. In addition, the
electronic stethoscope may use new material which does
not generate noise in order to decrease noise by hands.

However, since the exchange of the ©physical
components in the conventional electronic stethoscope can
not block noise which is inputted through the sound
collection wunit, and also increases in size, it 1is
difficult to use the conventional electronic stethoscope.

On the other hand, in order to overcome the problems
of the conventional electronic stethoscope, a limiter
type electronic stethoscope has developed. The limiter
type electronic stethoscope limits amplitude of the

inputted sound, and removes a part of the amplitude which
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exceeds predetermined amplitude with respect to a sound
having amplitude above a specific size, thereby
decreasing noise.

However, since the conventional 1limiter type
electronic stethoscope removes only noise with large
amplitude, a user may hear noise in a specific range or
noise by hands irrelevant to auscultation. Thus, the user
is also difficult to use the electronic stethoscope for a

long time.
SUMMARY OF THE INVENTION

Therefore, the present invention has been made in
view of the above problems, and it is an object of the
present invention to provide an electronic stethoscope,
wherein, by completely blocking incoming noise irrelevant
to auscultation, noise by hands, or the 1like, it is
possible to minimize tiredness or indisposition of the
user using the electronic stethoscope.

The present invention has been madé in view of the
above problems, and it is another object of the preéent
invention to provide an electronic stethoscope, wherein,
by blocking only noise irrelevant to auscultation, it is
possible to perform the function when starting the

auscultation.
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In accordance with an aspect of the present
invention, the above and other objects can be
accomplished by the provision of an electronic stethoscope
is characterized by detecting a level of a sound signal
acquired by auscultation, and attenuating the sound
signal to a predetermined reference level when the level
of the sound signal exceeds a predetermined value,
wherein, all sound signals subsequently acquired are
attenuated to the predetermined reference level.

In accordance with another aspect of the present
invention, there is provided the electronic stethoscope
comprising: a sound collection unit for converting a sound
acquired by auscultation into an electrical sound signal;
an amplification unit for amplifying or attenuating the
electrical sound signal, which includes at least one
amplifier; a filter wunit for filtering the amplified
electrical sound signal, which includes at least one
filter; a detection unit for connection to one end of the
amplification wunit and detecting the level of the
electrical sound signal; a control signal generating unit
for generating a control signal for attenuating the
electrical sound signal according to an output of the
detection unit, and outputting the control signal; ana a
driving unit for connecting to one end of the filter unit,

and attenuating the electrical sound signal based on the
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control signal.

The control signal generating unit may generate the
control signal for attenuating the sound signal when the
level of the sound signal detected from the detection
exceeds the predetermined level, and output the control
signal.

The driving unit may include a transistor driven in
response to the control signal inputted through the control
signal generating unit, the transistor having a collector
connected to one end of the filter unit, an emitter
connected to a ground, and a base connected to the control

signal generating unit.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other
advantages of the present invention will be more clea;ly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 1s a schematic block diagram showing the
configuration of an electronic stethoscope according to a
preferred embodiment the present invention; and

FIG. 2 is a schematic circuit diagram of an
electronic stethoscope according to a preferred

embodiment the present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention
will be explained in detail with reference to the
accompanying drawings.

FIG. 1 1is a schematic block diagram showing the
configuration of an electronic stethoscope according to a
preferred embodiment the presenf invention.

Referring to FIG. 1, the electronic stethoscope
according to a preferred embodiment the present invention
includes a sound collection unit 10, an amplification unit
20, a filter unit 30, a detection unit 40, a control signal
generating unit 50, a driving unit 60, and an output unit
70.

The sound collection wunit 10 is a means for
converting a sound acquired by auscultation into an
electrical sound signal, wherein the sound collection unit
10 converts vibration or sound transmitted through skin of
a medical examinee into an electrical sound signal. fhe
sound collection unit 10 includes wvarious microphones such
as a dynamic microphone, a condenser microphone, a contact
type microphone using a piezo-film, and the like. Since a

technology of the sound collection unit is well known, a
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detailed description of the sound collection unit will be
omitted.

The amplification unit 20 is a means for amplifying
or attenuating the electrical sound signal transmitted
through the sound collection unit 10. The amplification
unit 20 includes at least one more amplifier, wherein a
plurality of amplifiers having different gain values may
be connected to each other. The amplification unit 20
adequately amplifies the electrical sound signal converted
through the sound collection unit 10, and thereby a user
can easily auscultate using ‘the amplified sound signal.
It 1s preferred that the amplification wunit 20 can
amplify the sound signal as well as electrical power. ~Of
course, the amplification unit 20 can also perform a
filtering function for removing any noise such as power
noise, or the like.

The filter unit 30 is a means for removing any noise
which is included in the sound signal amplified through
the amplification unit 20. Herein, noise refers to any
unnecessary component except for the sound required by a
user. The filter unit 30 filters out unnecessary sound,
passing only sound which is required for auscultatién,
and thereby the wuser can exactly auscultate. It 1is

preferred that the filter unit 30 include at least one
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more low pass filters or high pass filters, and remove
any sound sources with no regard to the auscultation.

A configuration of the above amplification unit 20
and filter wunit 30 may be exchanged for convenient
circuit design, and may be mixed with each other.
According to the embodiment of the present invention, the
amplification wunit 20 and filter wunit 30 will be
explained through the block diagram, but it is not
limited thereto.

The detection unit 40 is a means for detecting a
level of the sound signal, which is connected to one end
of the amplification unit 20. The detection unit 40
generally detects a voltage component of the sound
signal, but it may detect a current or frequency
component of the sound signal according to the embodiment
of the present invention. The voltage component of the
sound signal is detected according to the embodiment of
the present invention, wherein the voltage component may
be detected using various voltage detectors which are
well known in the art.

The control signal generating unit 50 is a means for
generating a control signal for attenuating the sound
signal according to the output of the detection unit 40.
In accordance with a preferred aspect of the presént

invention, in the case where the level of the sound
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signal detected through the detection unit 40 exceeds a
predetermined level value, the control signal generating
unit 50 outputs the control signal for attenuating the
sound signal. Preferably, in the case where the level of
the sound signal does not exceed the predetermined level
value, the control signal generating unit 50 does not
generate the control signal. |

In addition, in the case where the control signal
generating unit 50 generates the control signal, the
control signal generating unit 50 remains to output the
corresponding control signal to the predetermined level.
Preferably, 1f the sound signal whose level does not
exceed the predetermined level is inputted, the control
signal generating unit 50 does not generate the control
signal. The explanation thereof will be explained as
follows.

The driving unit 60 is a means for attenuating the
sound signal according to the control signal which is
generated through the control signal generating unit 50,
which is connected to one end of the filter unit 30. 1In
accordance with a preferred aspect of the present
invention, the driving unit 60 may include a transistor
driven in response to the control signal, the transistor

having a collector connected to one end of the filter unit

10
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30, an emitter connected to a ground, and a base connected
to the control signal generating unit 50.

The output unit 70 is a means for converting the
sound signal into an audible sound source, and outputting
the audible sound source, wherein the sound signal 1is
amplified through the above amplification unit 20 and
filtered through the above filter unit 30. According to a
drive state of the driving unit 60, the output unit 70 may
output an attenuated sound signal, or may output a sound
signal filtered without attenuation. Since . the
configuration of the output unit 70 is well known in the
art, an explanation thereof will thus be omitted.

Referring to FIG. 1, operations of the electronic
stethoscope according to the preferred embodiment of the
present invention will be explained as follows.

To begin with, when the user starts auscultation
using the electronic stethoscope, the sound collection unit
10 changes the sound to an electrical sound signal, and
outputs the electrical sound signal, wherein the sound is
inputted through the skin or clothes of the medical
examinee. The detection unit 40 connected to one end of
the amplification unit 20 detects a level of the sound
signal amplified through the amplification'unit 20.

When the level of the sound signal amplified through

the amplification unit 20 exceeds the predetermined level

11



10

15

20

25

WO 2007/013711 PCT/KR2005/002809

value, the control signal generating unit 50 generates a
control signal for attenuating the sound signal, and
outputs the control signal. The control signal generating
unit 50 remains to output the control signal until the
sound signal whose level does not exceed the
predetermined level 1is detected. While remaining the
control signal, 1if the sound signal whose level does not
exceed the predetermined level is detected, the control
signal generating unit 50 does not generate the control
signal or does not remain to output the control signal.

Thus, 1f the 1level of the sound signal detected
through the detection unit 40 does not exceed the
predetermined level value, the control signal generating
unit 50 does not generate the control signal. In this
case, the sound signal electrically converted through the
sound collection unit 10 is outputted to the output init
70 through the amplification unit 20 and the filter unit
30, thereby performing general auscultation process.

When the controecl signal generating unit 50 generates
the control signal, the driving unit 60 is activated
according to the control signal so that the sound signal
is attenuated to the predetermined reference level. The
driving unit 60 1is connected to one end of the filter
unit 30, and may reduce the voltage which is applied from

the filter unit 30 to the output unit 70, and thereby

12
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attenuate the output voltage. In accordance with an
additional aspect of the present invention, the voltage
applied to the output unit 70 may be completely blocked.
Thus, in the above auscultation process, when the
noise generated irrelevant to the auscultation 1is
detected, or when the noise generated by hands 1is
detected, a user reduces the output of the sound signal,

thereby preventing problems associated with the noise.

FIG. 2 1s a schematic circuit diagram of an
electronic stethoscope according to a preferred
embodiment the present invention. FIG. 2 only shows a

detection unit 40, a control signal generating unit 50
and a driving unit 60 which are essential components
according to the present invention, and does not show an
amplification unit 20 and a filter unit 30 which are well
known components.

As shown in this drawing, the detection unit 40
connected to one end of the amplification wunit 20
receives the sound signal. According to the embodiment of
the present invention, the detection unit 40 may be
embodied using an amplifier, a detector, a transistor, a
Schmidt circuit and a plurality of resistors and
capacitors, but it is not limited thereto. For example,
various technologies for detecting the voltage may Abe

applied to the detection unit 40.

13
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In the case where the level of the corresponding
sound signal exceeds the predetermined level value after
detecting the level of the sound signal through the
detection unit 40, the control signal generating unit 50
generates the control signal for attenuating the sound
signal, and maintains the control signal.

As noted the above, according to the embodiment of
the present invention, 1if the level of the sound signal
exceeds the predetermined level value, the control signal
generating unit 50 outputs a high logical value, and
maintains the high logical value. On the contrary, if the
level of the sound signal does not exceed the
predetermined level wvalue, the control signal generating
unit 50 outputs a low logical value, and maintains the
low logical value.

According to the control signal inputted through the
control signal generating unit 50, the driving unit .60
attenuates the sound signal or passes the sound signal
without attenuating. According to the embodiment of the
present invention, the driving unit 60 is embodied using
an NPN transistor, but it is not limited thereto. For
example, various technologies for reducing the voltage
applied from the output terminal of the filter unit 30 to

the output unit 70 may be applied to the driving unit 60.

14
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According to the embodiment of the present
invention, if the control signal is the high logical
value, the control signal with the high logical value is
provided to a base terminal of the transistor. Since the
transistor is turned-on according to the control signal
with the high logical value, current flowing into the
output terminal of the filter unit 30 passes to a ground
terminal through the transistor. Thus, since the voltage
applied to the output unit 70 is reduced according to a
gain value of the transistor, the resulting sound signal
outputted through the output unit 70 may be attenuatéd,
and thereby the attenuated sound signal may be outputted.

On the contrary, 1f the control signal is the low
logical value, the control signal with the low logical
value is provided to a base terminal of the transistor.
Since the transistor 1is turned-off according to the
control signal with the low logical value, the resulting
voltage may be applied from the filter unit 30 to the
output unit 70 without attenuation.

Conseguently, when the wuser 1s auscultating the
medical examinee using the electronic stethoscope, since
only the sound required in the auscultation such as a
heart sound, a 1lung sound, or the 1like, is inputted
through the sound collection unit 10, the user can hear

the sound without additional attenuation. However, if the

15
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level of the sound exceeds the predetermined level value
due to noise generated when the electronic stethoscope
rubs against the skin or clothes, or due to noise
generated when the user takes hold of the electronic
stethoscope, by attenuating the output of the electronic
stethoscope, the user can not hear the noise.

Those skilled in the art will appreciate that the
present invention can be implemented without using the
above-mentioned specific elements.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that wvarious
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the
invention as disclosed in the accompanying claims.

As apparent from the above description, the
present invention provides an electronic stethoscope,
wherein, by completely blocking incoming noise irrelevant
to auscultation, noise by hands, or the like, it 1is
possible to minimize tiredness or indisposition of the
user using the electronic stethoscope, thereby performing
accurate auscultation.

In addition, the present invention provides an
electronic stethoscope, wherein, by blocking only noise

irrelevant to auscultation, it is possible to perform an

16
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auscultation function the moment the noise is removed,
thereby smoothly attenuating the sound such that the user
remains unaware of the noise removal.

In addition, the preseﬁt invention provides an
electronic stethoscope, wherein, since it is embodied by
adding electrical circuits, it is applicable to most

conventional electronic stethoscope technologies.

17
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CLAIMS

1. An electronic stethoscope characterized by
detecting a level of a sound signal acquired by
auscultation, and attenuating the sound signal to a
predetermined reference level when the level of the sound
signal exceeds a predetermined wvalue, wherein, all sound
signals subsequently acquired are attenuated to the

predetermined reference level.

2. The electronic stethoscope as set forth in
claim 1, wherein the electronic stethoscope comprises:

a sound collection unit for converting a sound
acquired by auscultation into an electrical sound signal;

an amplification unit for amplifying or attenuating
the electrical sound signal, which includes at least one
amplifier;

a filter unit for filtering the amplified electrical
sound signal, which includes at least one filter;

a detection unit for connection to one end of the
amplification unit and detecting the level of the
electrical sound signal;

a control signal generating unit for generating a
control signal for attenuating the electrical sound signal

according to an output of the detection wunit, and

18
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outputting the control signal; and
a driving unit for connecting to one end of the
filter unit, and attenuating the electrical sound signal

based on the control signal.

3. The electronic stethoscope as set forth in
claim 2, wherein, the control signal generating unit
generates the control signal 4for attenuating the sound
signal when the level of the sound signal detected from the
detection exceeds the predetermined level, and outputs the

control signal.

4. The electronic stethoscope as set forth in
claim 2, wherein the driving unit includes a transistor
driven in response to the control signal inputted through
the control signal generating unit, the transistor having a
collector connected to one end of the filter wunit, an
emitter connected to a ground, and a base connected to the

control signal generating unit.

19
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