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S (57) Abstract: A hand held and hand operated electionic stzthoscape sensor module 1) canstilttes the core of @1 eqoipment kit

optionally
caga

The sensar modulc (13
puirs of uim wuipo

00

which in addition to the sensor module 11, comprises a1 laal one cxra Guipment unit 1w v atached 0 the sensor mosule (1Y
rovided with intarface means adapted to cach one of the cxira cquipment units. Examples af
il yog indgrfies means, e

wincluss huwbsot (03 uned radio i (7Y om e medule (1)

framt plece (16} for maching part listzning, and fram Kisiening surface t31an the module (1); galvanic safety separation unit123)and

appurienant connector on the module [ 1),
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ELECTRONIC AUSCLULTATION KIT

The present invention concems electronic stethoscopy in general, and more
particuiarly an equipment kit for electronic auscultation, in accordance with the
preamble of the appended claim 1.

Electronic stethoscopes are previously known, see for example the
previous Morwegian patents 300.250, "Auscultation apparatus” and 304,870,
"Listening head for an electronic stethoscope” belonging fo the present applicant.
The first mentionad publication indicates the general structure of an electranic
stathoscope, and the last mentioned publication relaies fo a listening head which
in cne embodiment may be constituted by a hand-held unit that may for instance
transmit ausculiation sounds by means of radic sighals o a stationary unit nearby.
In the first mentioned publication, the use of a headset ie mentioned in connaction
with electronic stethascopy, and there is also mention of a microphone unit to be
put in direct contact with a bady surface. Hence, the prior art contains a hand-held
stethoscope sensor moduie having a connected headset, { 2. with & cabie from
the sensor module to the headset. The prior art also contains wireless
transmission from a hand-held sensor module.

However, a hand-held electronic stethoscops sensor maodule of the type
mentioned, can be used in other connections than the eriginahy intended
connection with a connected headset, and it is of interest to expand the
possibiliies of use in connection with more advanced forms of investigation, and in
connaction with recordal of investigation data and in connection with e.qg.
nstruction or group work.

The present invention provides a solution to the preblem in connection with
such expansion of uss possibilities, and doss so by estatlishing an squipment kit
of the type mentioned in the infroduction, and which is characierized by the
features appearing in the characterizing part of the appended claim 1. Preferred
embodiments of the invention appear from the attached dependent claims.

In the following, the invertion shall be illuminated in mare detail by
describing embodiment exampias thereof, and it is at the same time referred to the
appendad drawings, in which

JP 2004-500219 A 2004.1.8
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an

25

fig. 1 shows possible basic parts of the eguipment kit, as well as extra
equipment providing a listening possibility for an aitending doctor or an operator,

fig. 2 shows certain types of extra equipment for use in special listening
sitvaticns of medical type and other types,

fig, 3 shows extra equipment for co-iistening and regording, and

fig, 4 shows extra equipment for providing galvanic separation between the
sensor module and mains operated recording equipment.

Fig. 1a shows a basic form in which a hand-hefd siethoscope sensor
module 1 with a main body 2 and fiont listening surtace 3 appear, with a headset 6
permanently Gonnected via a signal ine 5 and a permanent coupling 4. Hence, this
complete apparatus shall be regarded as a basic urit, to which extras can be
coennected.

However, i is also possible to start from a less compreheansive basic form in
an alternative version, i.e. a basic form such as appearing in figs. 1b and 1¢, viz. a
hand-heid module 1 without & permanent line coupling. In the version of fig. 1b,
the module 1 is equipped with a [preferably invisible) anienna 7, for transmission
of a radia signal 8 to be received by a self-supporting headset 9 (i.e. comprising
necessary power supply, receiver and amplifier for the headset loudspeakers).
The antenna 7, constiuiing an interface toward the headset, may also in principle
be replaced by a lamp for emitfing modulated light, preferably invisible (infrared)
light, ar by an ultrasound transmifter, however short-wave signal transmission is
easily stapped by obstacles, for exampile the hady of the doctar/aperator and other
bodies. Therefore, radio signals are preferable.

With such a basic farm, which appears also in fig. 1c, approximately the
same embaodiment as constituted by the basic form in fig. 1, iz obtainable by
meains of an extra consisting of a headset 6 with a signal line 12 that can be
connected and disconnectsd io the module 1 by means of & connector 11 and
corrssponding connecior 10, said corresponding conhector 10 baing defined as
the madule interface toward the headset.

So far, we have meniioned extra equipment of the type placed "behind the
moduie”, i.e. on the doctorfoperator side. One of the extras 8 or 11 + 12 + 6, or for
that matter bath these extras, may be included in the equipment kit in accordance
the invention.

JP 2004-500219 A 2004.1.8
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Ancther type of extra that can be included in the equipment kit in
accordance with the invention, is an extra to provide expanded possibilities for
listening, i.e. changed listening siteations, in fig. 2a appears an extra 16 that is
specially adapted for lisfening fo machine or construction parts, including a rod or
a tube 18, shown here in an articulated embodiment, and with an adaptation part
(17) toward the listening surface 3. Such a rod must be made of a rigid and hard
material for good transfer of soundivibrations An artivulated, or non-articulated,
rad 18 can be useful for listening analysis of machine parts that are difficult to
access. It should be noted at the same time that stethoscopyfauscultation, in
connection with this application, shall mean listening not only to living bodies, but
aiso to machine parts, construction parts and other fields suitable for listening
analysis. The listening surfzee 3 on the senser module constitutes the module
interface toward equipment 16.

I fig. 2b appears an exira in the form af a front piece 19 with & downscaled
listening area, 2nd with a direct adaptaticn to the module listening surface 3. In
certain connections, a surface to be subject to auscuitation, is small, for instance
on small childrem, and such an adaptation pari may then be useful.

In fig. 2c appears an opposie case, hamely an extra 20 for picking up
sound from 2 larger area than what can be covered hy the listening surface 3 of
the senser module.

In fig. 3 appears anather extra equipment that can be included in the
equipment kit, namely a distribution unit 22 for co-istening, to be used in
education situations or in group work, and to which a series of headsets 6 can be
conngcted by means of lines 8. In this embodiment, line 2% conngcts sensor
madule 1 and distribution unit 22. However, line 21 may just as well be replaced
by & wireless connection between sensor module 1 ang distribution unit 22, by
means of built-in antennas in the two units, A connaction by means of light
signaling is also possible, as previously mentioned. The distribution unit 22 should
contain an amplifier with regard to distributing signals to severai line connected
headsets. (Of course it is also possible to envisage wireless transmission to every
headsaet from the distribution unit 22, or possibly directly from the sensor module 1
1o a plurality of self-supporting headsets.)
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In the same drawing appears also a possibility for furlher conpection from
the distribution unit 22 1o a PC 24 or measurement instruments 25. I line cornec-
tions are used, it is important, fram safety reasons, that there is a galvanic
separation ynit on the signaf line between distribution unit 22, that may be battery
operated, and mains cperatea equipment 24, 25, The galvanic separation 23 may
be implemented by means of for insiance opisisolator technology.

Fig. 4 shows tha case in which & hand-held sensor medule 1 is line
connected directly to e.g. a PG or to measurement instrumentation, If these
nstruments are mains opergated, # is, it the same mannzr as in the above
mentioned case, important fram safefy reasons, that there is a galvanic safety
separation unit 23 on the signal line connection between the sensor medule and
the PGimeasurement instrument. It is also possible to safeguard EKG sensing
equipment with the same separation unit, Such a galvanic separation unit 23 may
al=o be inclided in a topical equiprment kit.

It is also possible to have direct wiretess connection from the sensor
medule 1 to a separale signal pracessing unit, L.e. by means of radio signals, light
or ultra sound. Such a signal processing unit for wireless reception of a signal from
the sensor madule, may also be included in the equipment kit.

An equipment kit in accordance with the invention will naturally be supplied
©.g. in a practical suitcass, and a kit can be adapted specially for a ceriain
purpose. For instarice, one may plart a kit custorn-mada for listening to machine
parts and to be used when teaching such listening to others, then containing a
sensor module 1 as a basic part, and additionally & distribution unit 22, for
example five headset pieces 6 with line 5 and connector, and connecting line 21
between medule and distribution unit, and for example three front pieces 16 with
differently designed pipes/fjointsilengths for accessing and listening to machine
parts that are difficulf o access.

A simple equipment kit for a general practitioner may comprise a wireless
sensar module 1 as a basic part, and as extra squipment, a wireless headset 8
and a wireless signal processing unit 22, as well as surface area adaptation paris
19, 20. Possibly, the kit may comprise a sensor module with fixedly attached
headset (1 + 5 + B) as the basic part, and as extras, only surface adaptation unis
19, 20.
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For specialists/nospitals one may include special front attachments,
adapted to certain areas of a patient body, possibly also for inner caviiies and
arifices of the body, and distribution-units 22 with several headsets 6 will also be
included as parts of natural equipment kits. A separation unit 23 should also be
included. In a hospital situation, a relatively long listening situation with automatic
recording of progress may become impartant, and in such a connection, a kit
should also include an attachment strap for placing the s{ethoscope sensor
module steadily on the patient body. The sensor maoduie may then be equipped
with special attachment details adapted to the aftachmentl strap.
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PATENT GCLAIMS

1. An electronie auscultation equipment kit, including a hand-held and hand-
operated electronic stethoscope sensar madule, possibly having a fixedly mounted
headset with a line,

characterized in that

- said kit further comprises at lsast one extra equipment unit to be attached
to said sensor module optionally, and that

- said stethoscope sensor module is provided with interface means adapted
to every said exira equipment unit.

2, The equipment kit of claim 1,

characterized in thai said at least cne extra equipment unit is selected
among a group which comprises

- front pieces for listening area down-scaling, to be used for example on
small children,

- frant pieces having a rigic extension rod or pips, to be used in listening for
instance to machine parts,

- headsels of a wireless type,

- headsats with line a2nd connector,

- wireless signal processing unit,

- distribution unit for headset co-fistening,

- galvanic safety separation unit between said sensor module and another
elecirical apparatus that is mains cannected, for instance a PG or measuring
equipment,

3. The aquipment kit of claim 1,

sharacterized in that the sensor module intedace means are selected
amony a group comprising

- connector for a line from a headset,

- antenna for radio connection to wirgless headsats,

- lamp for light cannection to wireless headsets,

- antenna for radio connection to signal processing unit,

JP 2004-500219 A 2004.1.8
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- lzmp far light connectien to a signal processing unit,

- connector for a ling to a distribution unit for headsest co-listening,

- antenna for radio connection to & distribution unii for headset co-listening,
- lamp for light connection to a distribution uit for headset co-listaning,

- connector for a line 1o a galvanic safety separation unit.

4. The eduipment kit of claim 1,
charagterized in that afront listening surface on the sensor module
constitutes ane of the medule interface means,

JP 2004-500219 A 2004.1.8
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