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Electrocardiograph

This invention relates to an electrocardiograph,
and more particularly to a portable electrocardiograph
which enables a cardiopath to carry it with him or her
and measure an electrocardiographic complex in case of
unexpected heart attack.

Since portable electrocardiographs are convenient
for keeping track of the state of electrocardiographic
waves in the cardiopath's everyday life, various tYpes
have been developed.

FIGS. 23 and 24 illustrate a conventional portable
electrocardiographic-wave measuring apparatus. This
electrocardiographic-wave measuring apparatus 100 has a
case body 110 formed into the shape of a pencil. For
portability, it can be put in and hung on a pocket with
a clip 120 at one end of the case body 110. A first
electrode 130 is provided on one end of the case body
110, and a second electrode 140 is provided on the
surface of the middle portion of the case body 110. A
press-button switch 150 is provided on the other end.
Inside the case body 110, the electronic circuitry that
measures electrocardiographic waves on the basis of the
signals from the first and second electrodes 130 and 140
and a battery are housed. '

FIG. 24 is an illustration to help explain how to
use the electrocardiographic-wave measuring apparatus
100. Electrocardiographic waves are measured by



portahility, it can be put in and hung on a pocket with 15 aclip 120 at
one. end of the case body 110. A first electrode 130 is provi ded on one end
of the case body 110, and a second el ectrode 140 is provided on the surface
of the mddle portion of the case body 110., A press-button switch 150 is
provi ded on the other end. 20 I nsi de the case body 110, the electronic
circuitry that neasures el ectrocardi ographi c waves on the basis of the

i Lrom Uil therne S 40 gt g austie e

housed. FIG 24 Ts an iflustration elp e [ _
el ect r ocar di ogr aphe c1 Bl es e sef | Hhe aﬁﬁﬁrrfatmsé mxess e cihe csw it eyr bphi c

‘waves are neasur@ftRYthe second electrode 140 on the surface of the body
case 110 gripped with the right hand, for example. 1In
5 this way, electrocardiographic waves can be measured
whenever necessary. .

However, the conventional electrocardiographic-wave
measuring apparatus must have a relatively long body so
that the user can hold it with his or her right hand and

10 press the first electrode 130 against the chest. The
conventional apparatus has another problem: depending
on which part of the chest the first electrode 13 is
pressed against and how the electrode is pressed
against the chest, its contact resistance varies, and

15 consequently the change in the contact resistance causes
not only variations in the potential of the heart and
noise, but also myoelectric noise attributable to
muscular strain, preventing an accurate measurement of
electrocardiographic waves. To solve this problem, as

20 shown in FIG. 24, the electrocardiographic-wave
measuring apparatus 100 must be pressed perpendicularly
against the chest 170 to the left of the heart 170 at a
suitable pressure. A shirt generally has buttons along
its center line on the front, and therefore when

( 25 something wrong has happened with his heart, the user
must unbutton his shirt before pressing the
electrocardiographic-wave measuring apparatus 100
against the chest 170 to the left side of his heart. 1In
the case of clothes without buttons such as a pull-over

30 sweater, the user has to take off the sweater, and
therefore it takes him or her a lot of time to press the
electrocardiographic—Wave measuring apparatus 100
perpendiculariy against the chest 170, preventing quick
measurement.' Especially for women, they may have to

35 expose their chest in front of others for measurement
and this will inflict mental pain on them.

 Accordingly, the object of the present invention is



-2 pressing the first el ectrode 130 agai nst the chest to the left side of
the heart and pressing the switch 150, with the second el ectrode 140 on thé

surface of the body case 110 gripped with the right hand,

for exanpl e.
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this way, el ectrocardi ographic waves can be neasured mhenever necessary.
However, the conventional el ectrocardiographic-wave nmeasuring apparatus
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compact structure as enables the user to apply the
apparatus to the chest without taking off his or her
shirt and which therefore allows the user to measure the
minute changes in each heartbeat easily and quickly.

The foregoing object is accomplished by providing
an electrocardiograph comprising: a body section on
which a first measuring electrode is provided; and an
arm section provided on the body section in a foldable
manner via a hinge section, with a second measuring
electrode provided on the surface of the arm section
facing the body section when the arm section is folded
onto the body section.

With such a configuration, the present invention
enables the user to measure electrocardiographic waves
easily and quickly without taking off his or her
clothes.

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a plan view of an electrocardiograph in a
folded state according a first embodiment of the present
invention;

FIG. 2 is a side view of the electrocardiograph of
FIG. 1; .

FIG. 3 is a bottom view of the electrocardiograph
of FIG. 1;

FIG. 4 is a right side view of the electro-
cardiograph of FIG. 1;

FIG. 5 is a partially sectional view of the
electrocardiograph of FIG. 1 in a folded state;

FIG. 6 is a plan view of the electrocardiograph in

" an expanded state;

35

FIG. 7 is a bottom view of the electrocardiograph
of FIG. 6;

FIG. 8 is a sectional view of the internal
configuration of the electrocardiograph of FIG. 1;



on which part of the chest the first electrode 13 is pressed agai nst and
how the el ectrode is pressed against the chest, its contact resistance
varies, and 15 consequently the change in the contact resistance causes
not* only variations in the potential of the heart and noise, but also
nyoel ectric noise attributable to nuscul a %tTain, preventing an accurate
measur enent of el ectrocardi ographic waves. To solve this problem as 20

shown in FIG 24, th ect roc 10 phi C- e ur i tus 100
must be pressed perp 'CLé a*?%?&&gt&%%e%% %]geqi'%goqf{ec?t of the
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happened with his hear
' the electronic circuitry of FIG. 9;

5 - FIG. 11 is a perspective view of an electrocardio-
graph according to a second embodiment of the present
invention;

FIG. 12 is a perspective view of the electrocardio-
graph of FIG. 11 with the arm put back in place;
10 FIG. 13 is a plan view of the electrocardiograph of
FIG. 11;
FIG. 14 is a side view of an electrocardiograph
according to a third embodiment of the present

invention;

15 FIG. 15 is a plan view of an external connecting
member to be connected to the electrocardiograph of
FIG. 14;

FIG. 16 illustrates the electrocardiograph before
being connected to the external connecting member;
20 _ FIG. 17 illustrates the electroéardiograph after
being connected to the external connecting member;
FIG. 18 is a front view of the user using the
electrocardiograph;
FIG. 19 is a block diagram of the electronic
( 25 circuitry of the electrocardiograph; |
FIG. 20 illustrates the external connecting member
connected to an electrocardiograph accbrding to a fourth
embodiment of the present invention;
FIG. 21 is a sectional view of FIG. 20;
30 FIG. 22 is a side view of FIG. 20; and
FIGS. 23 and 24 are diagrams to help explain the
prior art.
FIGS. 1 to 10 show an embodiment of the present
invention. An electrocardiographic-wave measuring
35 apparatus 1 acéording-to the embodiment has a folding
structure. With this structure, the user carries the
apparatus with him or her in a folded state as shown in



must unbutton his shirt before pressing the el ectrocardiographic-wave
measuring apparatus 100 agai nst the chest 170 to the left side of his
heart. In the case of clothes w thout buttons such as a pull-over 30
sweater, the user has to take off the sweater, and therefore it takes him
or her alot of time to press the electrocé?d'ographlc wave measuring
appar atus 100 perpendicularly against the chest 170, preventing quick

Chost in front criathet s fo 2 maturb i TR G ihs RS b
on them Accordisigpyn iheFBBFecé andthe pheedt ¢aserseanion 1A and an
arm section 2 make up an outward form. The body case
section 1A is shaped into a thin, flat rectangular
5 parallelepiped. The arm section 2 is folded onto the
top surface la of the body case section 1A with its one
end (its left ena) connected to the body case section
1A.

The body case section 1A has first measuring

10 electrodes 3 provided on both sides of its longitudinal
case. It also has a display member 4 on the bottom
surface 1lb opposite to the top surface la onto which the
arm section 2 is folded. The display member 4 displays
the stored data items including the electrocardiographic

15 measurements, the time, and the telephone number. The
arm section 2 is installed on the body case section 1A
as follows: one end of the body case section 1A is cut
away into half to form an ark-like hinge portion lc, and
similarly one end of the corresponding arm section 2 is

20 cut away into half to form a hinge portion 2c;
| thereafter, these hinge portions lc and 2c are placed
side by side and pierced with a spring pin 5 for unity.
This allows the arm section 2 to rotate around the
spring pin 5, thereby changing the apparatus from the
( 25 folded state to the expanded state. In the expanded
' state, electrocardiographic waves are measured.

To effect such measurement, a second measuring
electrode 6 is provided on the arm section 2. The
second measuring electrode 6 is placed at the tip

30 portion of the arm section 2 as shown in FIG. 6.
Measurement is made by pressing the electrode 6 against
the chest. The second measuring electrode 6 is
protruded to a specific height so as to enable contact
with the chest, and is made of elastic conductive

35 rubber, such as karaya gum, to ease a sense of contact
with the skin. A recessed portien 7 is formed in the
top surface la of the body case section 1A facing the



-3- to provide an el ectrocardi ograph which has such a conpact structure as
enabl es the user to apply the apparatus to the chest w thout taking off his
or her shirt and which therefore allows the user to neasure the 5 m nut e
changes in each heartbeat easily and quickly. The foregoing object is
acconpl i shed by providing an electrocardrbdiébh conprising: a body section
on which a first neasuring electrode is provided; and an arm section
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the recessed portion 7. This prevents the second
measuring electrode 6 from being exposed to the outside
5 and consequently dust from adhering to the electrode,
thereby allowing accurate measurement. Furthermore,
because there is no possibility that the electrode will
interfere with another member, it will not be damaged.
The first measuring electrode 3 may be made of the same
10 material as that of the second measuring electrode 6 or
another material such as metal. _
As shown in FIGS. 6 and 7, the tip portion of the
arm section 2 at which the second measuring electrode 6
is provided is shaped into an arc. This enables smooth
15 insertion without getting caught in the clothes when
the arm section 2 is inserted into the clothes for
measurement. The display member 4 is located on the
bottom surface 1b of the body case section 1A so as to
be on the side opposite to the surface on which the
20 second measuring electrode 6 is provided. This arrange-
ment allows the user to look at the display member 4
during measurement, facilitating the visual checking of
electrocardiographic data.
In FIGS. 1 and 7, numeral 8 indicates speaker
( 25 perforations made in the opposite side of the arm
"section 2 to the second measuring electrode 6, and 9
indicates a communication member. As shown in FIG. 8, a
speaker is placed'inside the arm section 2 so as to
correspond to the speaker perforations 8, which permits
30 sound from the speaker to pass through during measure-
ment or at the end of measurement. The communication
member 9 is composed of, for examble, a photocoupler
provided with a phototransistor and a light-emitting
diode. By mounting the electrocardiograph on the
35 reading unit (not shown) of a medical instrument
installed in a hospital, the electrocardiographic
_measurements are outputted to the unit. This enables



onto the body section. Wth such a configuration, the present invention 15
- enabl es the user to nmeasure el ectrocardi ographi c waves easily and quickly
wi t hout taking off his or her clothes. This invention can be nore fully
understood fromthe follow ng detailed descyiption when taken in con- 20
junction with the acconpanying drawings, 1n which: FIG 1 is a plan view of
an el ectrocardiograph in a folded state according a first enbodi nent of the

present inventiae G td Sif Sidedd S of typear di ograph of 25
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electrocardiographic data on heartbeats during daily

activities. .
In FIGS. 1 to 4, numeral 11 indicates a first
5 switch provided on the other end of the body case
section 1A. The switch turns on and off the electro-
cardiographic measurement and also the communication by
the communication member 9. Numerals 12 and 13 indicate
second and third switches provided on the bottom surface
10', of the body case section 1A, respectively. - These
switches 12 and 13 are used to correct the time, display
the telephone numbers stored, or change to the communi-
cation mode. A light-emitting diode 14 for emitting
light to indicate that measurement is now being made is
15 placed adjacent to the first switch 11 (see FIG. 4).
An electrode jack 15 to be connected to a commercial
power supply for charging is provided on one longitudi-
nal side of the body section 1 (see FIG. 2). . On the top
surface la of the body section 1, a battery cover 16 for
20 replacing batteries (not shown) is provided (see
FIG. 6). Furthermore, on the bottom surface of the body
case section 1A, a switch cover 17 for protectihg the
internal switches (not shown) installed inside the body
case section 1A is provided.
( 25 FIG. 8 illustrate an internal configuration of the
present embodiment. Inside the body case section 1A,
there is a circuit board 19 on which an LSI 18 for
controlling the entire electrocardiograph is provided.
The electrocardiographic measurements are supplied to
30 the LSI 18 and the circuit board 19, which constitute
an electric circuit member that outputs the electro-
cardiographic data to the display member 4 as a display
signal. To achieve this, the circuit board 19 is
connected to the second measuring electrode 6 via a
35 flexible connecting board 20 extended from the body case
section 1A to the inside of the arm section 2. The
speaker 10 and the communication member 9 are mounted on



of FIG 1; FIG 4 is aright side view of the electro- cardi ograph of FIG
1; 30° FIG 5 is a partially sectional view of the

el ectrocardi ograph of FIG 1 in a folded state; FIG 6 is a plan view of
the el ectrocardi ograph in an expanded state; FIG 7 is a bottomview of the
el ectrocar di ograph 35 of FIG 6; FIG 8 §5 a sectional view of the

I nternal configuration of the el ectrocardi ograph of FIG 1,

the connecting board 20. The display member 4 is
attached to the circuit board 19 and provides various
indications as mentioned earlier. A film liqﬁid—crystal
member is used for the display member 4, which is

5 therefore thin. Numeral 21 indicates a transparent

- plate made of glass or transparent plastic, provided.on

the body section 1 facing the display member 4. A fixed
contact 22 is provided on one end of the circuit board
19. The fixed contact 22 is provided at a portion

10 facing the first switch 11. When a movable contact 23
formed at the first switch 11 comes into contact with
the fixed contact, this effects the aforementioned

switching.
FIG. 9 is a block diagram of the internal
15 electronic circuitry of the electrocardiograph according

to the embodiment. The electronic circuitry comprises:
a electrocardiographic-wave sensing section 30 to which
the electrocardiographic waves_measured by the first
measuring electrode 3 and the second measuring electrode
20 6 are supplied; a control section 31 for controlling the
operation of the electrocardiograph including each
circuit; a ROM 32 in which microprograms are stored; a
RAM 33 for storing a plurality of data; a driver 34 for
cbntrolling the indication on the display member 4; a
( 25 sound control section 35 for driving the speaker 10, a
light-emitting and -receiving control section 36 for
controlling the communication member 39 including a
photocoupler; and a switch section 37 for outputting the
signals from the first to third switches 11, 12 and 13
30 to the control section 31.
The electrocardiographic-wave sensing section 30
senses and amplifies the electrocardiographic waves from
the first and second measuring electrodes 3 and 6,
filters the amplified electrocardiographic waves,
. 35 analog-to-digital converts the filtered signals, and
supplies the converted signals to the control section
31. Receiving the signals, the control section 31



-4- FIG 9 is a block diagramof the electronic circuitry of the

el ectrocardi ograph in FIG 1; FIG 10 shows the internal structure of the
RAMin the electronic circuitry of FIG 9; 5 FIG 11.is a
per-spective view of an el ectrocardi o- ~graph according to a second

enbodi nent of the present invention;, FIG™ Po-is a perspective view of the
el ectrocardi o- graph of FIG 11 with the arm put back in place;

10
Side view of an RIUCS A SYLHT corting CourentrE SiSRlaeNEthe s ne
pr esent 4 to provide an indication of plural electrocardio-
graphic data. The control section 31 also stores the
plural inputted electrocardiographic data in the RAM 33.
5 FIG. 10 illustrates the internal structure of the
RAM 33. The RAM 33 contains a display register 33a, a
telephone number storage section 33b in which the
telephone number of the owner of the electrocardiograph
is stored, electrocardiographic complex data storage
10  sections 33c, 33d, 33e and 33f in which the obtained
electrocardiographic complex data is stored, and a work
area 33g. In this embodiment, four areas are given to
the electrocardiographic complex data storage sections
33c to 33f, which allow four measurements to be stored.
15 The stored electrocardiographic data are read from the
RAM 33 when necessary, and are displayed on the display
member 4. They may be outputted from the communication
member 9 to the outside. _ '
With the embodiment, electrocardiographic waves are
20 measured as follows: the user rotates the folded arm
section 2 to expand it; he or she then, with the first
measuring electrode 3 of the body case section 1 gripped
by his or her right hand, slides the arm section 2 into
the opening between buttons on the front of his or her
( 25 clothes or the opening in the shirt at the armpit, or
slides it inside from under the clothes; and thereafter,
he or she contacts the second measuring electrode 6 with
the chest for measurement. Therefore, it is not
necessary to apply the apparatus perpendicularly to the
30 chest. The user has only to place the apparatus almost
in parallel ‘to the chest and press the second measuring
electrode 6 against the left side of the heart in the
chest. As a result, the user need not take off his or
her clothes and can measure electrocardiographic waves
35 easily and make quick measurement in case of heart
attack.
FIGS. 11 to 13 show a second embodiment of the



I nvention; 15 FIG 15 is a plan view of an external connecting
menber to be connected to the el ectrocardi ograph of FIG 14, FIG 16
illustrates the el ectrocardi ograph before being connected to the external
connecti ng nenber; 20 FIG 17 illustrates the el ectrocardi ograph
after being connected to the external coﬁné@trng menber; FIG 18 is a front
view of the user using the electrocardiograph; FIG 19 is a bl ock diagram
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el ectrocar di ogr gptevdests dimhpdiments @net Hndicated by the same reference
symbols. In the second embodiment, the arm section 2
can be pulled out of or withdrawn into the body section
5 1 on which the first measuring electrode 3 is provided.
To achieve this, an opening 41 through which the arm
section 2 slides is made in one end of the body section
1. An oblong slit 42 is made in one longitudinal side
of the body section 1. A slide switch 43 is provided in
10 the slit 42. The slide switch 43 passes through the
slit 42 and is connected to the arm section 2. Moving
the slide switch 43 along the slit 42 withdraws the
entire arm section 2 into the case body 1 for storage or
pulls the arm section out of the case body 42 for
15 expansion. With the arm section expanded,
electrocardiographic waves can be measured as in the
previous embodiment.

Therefore, the second ‘embodiment enables easy and
quick measurement. Since the second measuring electrode

20 6 is housed in the case body 1, this prevents dust from
adhering to the electrode.

The present invention is not limited to the above
embodiments, but may be practiced or embodied in still
other ways without departing from the spirit or

( ' 25 essential character thereof. For instance, the display
section 4 may be placed on the same side where the
second measuring electrode 6 of the arm section 2 is.
Furthermore, the communication member may be eliminated.

FIGS. 14 to 19 illustrate a third embodiment of

30  the present invention. An electrocardiographic-wave
measuring épparatus S0 according to the third embodiment
has the. same configuration as the'electrocardiographic—
wave measuring apparatus 1 shown in FIGS. 1 to 8, except
that a connector terminal section 47 is provided on a

35 side of the body case section 1A.

To the connector terminal section 47, an external
connecting member 48 shown in FIG. 15 is connected. The



enbodi ment of the present invention;, FIG 21 is a sectional view of FIG
20;, 30 FIG 22 is a side viewof FIG 20; and FIGS. 23 and 24 are
diagrams to help explain the prior art. FIGS. 1 to 10 show an enbodi nent of
the present invention. An el ectrocardi ographi c-wave neasuring 35

apparatus 1 according to the enbodi nent Hé§Ja‘ToIding structure. Wth this
structure, the user carries the apparatus with himor her in a folded state

as shown in _éiectrocardiographic-wave measuring apparatus 50 can
measure electrocardiographic waves not only without
connecting to any external circuit, but also in connec-
tion with the external connecting member 48.
5 | FIG. 15 shows the external connecting member 48,
which has first and second external electrodes 51 and 52
of conductive rubber or metal formed into a plate, and a
pin jack 54 connected to connecting cords 53. The pin
jack 54 is detachably inserted into the connector
10 terminal 47 of the electrocardiographic-wave measuring
apparatus 50. The insertion electrically connects the
first and second external electrodes 51 and 52 to the
electrocardiographic-wave measuring'apparatus 50. To
achieve such electrical connection, the pin jack 54 is
15 provided with connecting electrodes 55 and 56 isolated
from each other, which are connected to the external
electrodes 51 and 52, respectively.
FIGS. 16 and 17 show the relationship between
the connector terminal section 47 and the external
20 connecting member 48. In the connector terminal section
47, there are provided terminal strips 47a and 47b
electrically connected to the first and second measuring
electrodes 3 and 6 respectively, and terminal strips 47c
and 474 electrically connected to an electronic circuit
( 25 57 explained later. When the pin jack 54 is not
inserted into the connector terminal section 47 as shown
in FIG. 16, the terminal strips 47a and 47c and the
terminal strips 47b and 474 are in contact with each
other, thereby electrically connecting the first and
30 second measuring electrodes 3 and 6 to the electronic
circuit 57. _
On the other hand, when the pin jack 54 is inserted
into the connector terminal section 47 as shown in
FIG. 17, the first connecting electrode 55 at the tip of
35 the pin jack 54 comes into contact with the terminal
strip 47d, while separating the terminal strip 47b from
the terminal strip 47d. Additionally, the second



FIGS. 1 and 2. Wen using it, he or she expands it as showmn in FIGS. 6 and
7. A body case section 1A and an arm section 2 make up an outward form The
body case section 1A is shaped into a thin, flat rectangular 5
par.al | el epi ped. The armsection 2 is folded onto the top surface la of the
body case section 1A with its one end (its Y%t end) connected to the body
case section 1A The body case section 1A has first neasuring 10
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' This connects the electronic circuit 57 to the

5 external electrodes 51 and 52 of the external connecting
member 48 via the first and second connecting electrodes
55 and 56. Therefore, with the pin jack 54 inserted
in. the connector terminal section 47, the electronic
circuit 57 measures electrocardiographic waves on the

10 basis of the signal transmitted from the external
connecting section 48. In this case, the electronic
circuit 57 measures electrocardiographic waves continu-
ously as explained later.

FIG. 18 illustrates how the external connecting

15 member 48 is used. The first and second external :
electrodes 51 and 52 of the external connecting member
48 are attached to the inside of the underclothes
58 that the user is going to wear so as to come in
contact with the chest. After he or she has worn the

20 underclothes 58, they are in contact with his or her
body. 1In this state, with the pin jack 54 inserted
into the connector terminal section 47 of the | |
electrocardiographic-wave measuring apparatus 50 in the
pocket of his or her jacket, signals are continuously

( 25 transmitted from the first and second external
electrodes 51 and 52 to the electrocardiographic-wave
measuring apparatus 50. As a result, the
electrocardiographic-wave measuring apparatus 50 can

. measure electrocardiographic waves continuously.

30 FIG. 19 is a block diagram of the electronic
circuit 57 that measures such electrocardiographic
waves. In the figure, an amplifier circuit 61 amplifies
electrocardiographic waves supplied from the terminal
strips 47c and 47d. When the external connecting member

35 48 is connected to the connector terminal section 47,
the amplifier circuit 61 receives electrocardiographic
waves from the first and second external electrodes 51



15 nmeasurenents, the tine, and the tel ephone nunber. The arm section 2
Is.installed on the body case section 1A as follows: one end of the body
case section 1A is cut away into half to forman ark-1ike hinge portion 1c,
and simlarly one end of the corresponding_armsection 2 is 20 cut away
into half to forma hinge portion 2c; théréadfter, these hinge portions 1c
and 2c are placed side by side and pierced with a spring pin 5 for unity.

This allows the ar cti.gn 21;o roqgte qround the sprin éﬂrIS,.thereby
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section 2. The
from the measuring electrodes 3 and 6. A filter circuit

5 62 removes noise components from the amplified
electrocardiographic waves at the amplifier circuit 61.
A waveform-shaping circuit 63 shapes waveforms. After
the shaped signal has been analog-to-digital converted
at an A/D (analog/digital) converter circuit 64, the
10 converted signal is stored in a memory 65.
| A control section 67 controls each of the above
circuits and is connected to a first, second, and third
switches 68, 69, 70. When the first switch 68 is
pressed, the control section 67 controls the memory 65
15 so that the memory may store the plural electrocardio-
graphic complex data obtained in five measurements
thereafter, and then stop the storing operation. When
the second switch 69 is operated, with the external
connecting member 48 connected to the connector terminal
20 section 47, the control section 37 control the memory 65
so that the memory may store the electrocardiographic
waves obtained in 200 measurements.
Furthermore, when the third switch 70 is operated,
the control section 67 controls the memory 65 and a D/A
( 25 converter circuit 66 to digital-to-analog convert the
electrocardiographic waves stored in the memory 65, and
supplies the converted signal at an output terminal 71
to the outside.
With the embodiment described above, the
30 electrocardiographic-wave measuring apparatus 50 can
not only measure electrocardiographic waves without
connecting to any external circuit, but also measure
electrocardiographic waves continuously in connection
with the external connecting member 48. Since the
35 external connecting member 48 measures electrocardio-
graphic waves with the first and second external
electrodes 51, 52 constantly in contact with the body,



second nmeasuring electrode 6 is placed at the tip 30 portion of the arm
section 2 as shown in FIG 6. Measurenent is nmade by pressing the el ectrode
6 agai nst the chest. The second neasuring electrode 6 is protruded to a
specific height so as to enable contact wt q the chest, and is nmade of

el astic conductive 35 rubber, . such as ka raya gum to ease a sense of.
contact with the skin. A recessed portion 7 is fornmed in the top surface la

of the body casqSection i 46i%S Montactdant®iHlIRA it LR LPde 6.

When the arm section
variations in the potential of the heart. The user need

not operate the electrocardiographic-wave measuring
apparatus 50 each time he or she measures electro-

5 cardiographic waves, he or she does not experience
muscular strain, and consequently myoelectric noise will
not occur. As a result, accurate measurement can be
effected. Since, with the apparatus connected to the
external connecting member 48, electrocardiographic

10 waves are measured continuously, this allows measurement
of electrocardiographic waves in normal condition and
also enables accurate diagnosis.'

FIGS. 20 to 22 show a fourth embodiment of the
present invention. This is another embodiment of the

15 connector terminal section 47 in the third embodiment.
In this embodiment, a connector terminal section 72 into
which the pin jack 54 is inserted has its sides shaped
into a dogleg and is designed to have a seesaw structure

_ that can rotate with respect to the body case section:

20 1A, with pins 73 and 74 supporting the terminal section.
The pins 73 and 74 are connected to the electronic
circuit 57 via leads as shown in FIG. 21. Terminal
electrodes 75 and 76 are provided on the bottom surface
of the connector section 72. Terminals 77 and 78 are

( 25 provided on the body case section 1A so as to face the
terminal electrodes 75 and 76, respectively. The
terminals 77 and 78 are electrically connected to the
measuring electrodes 3 and 6, respectively.
In this embodiment, with the pin jack 54 inserted

30 into the connector terminal section 72 as shown in
FIG. 20, the terminal electrodes 75. 76 are separated
from the terminals 77, 78, which connects the external
connecting member 48 to the electronic circuit 57.
Then, the electronic circuit 57 measures electro-

35 cardiographic waves continuously. 1In contrast, when
the pin jack 54 is not inserted, the connector terminal
section 72 can be rotated. This allows the terminal



fol ded, the second neasuring electrode 6 is housed in the recessed portion
7. .Thi-s prevents the second neasuring electrode 6 from being exposed to the

outside 5 and consequently dust from adhering to the el ectrode, thereby
al l.owi ng accurate neasurenent. Furthernore, because there is no possibility
that the electrode will interfere with afmotifer nmenber, it will not be

damaged. The first neasuring el ectrode 3 may be made of the sane 10

- material as that_.of_,the se g ri ng el ectr,ode 6 ,or_,anaqther_,materia
such as netal . @es%toﬁﬂ%elsngg]%?g%;nt& %on}%euﬁop COEACH Wt fi Sy m

section 2 at whitsrninalsedohdnkedurdanghdwctino®I&S 122 .pr Aheded dre sHaped

into an arc. Thig,enahlgs S¥Rsdl B, elddedd Wi IFVd Hapght in

t he cl ot hes when
measured from the signals from the measuring electrodes

5 3 and 6. |
As described above, with the present embodiment,
by connecting the external connecting member,
electrocardiographic waves can be measured accurately
and continuously, and furthermore accurate diagnosis can
10 be performed.
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the arm, ectTBﬁ—ﬁ‘TE‘Thsefted into the clothes for neasurenent. The display
menber adefi® bDOttomsurface Ib of the body case section 1A so
as to be p05|te to the surface on which the 20 second
neasurin s provided. This arrange- nent allows the user to

| ook at the dlsp er 4 during neasurénent facilitating the visual

checki ng of electrocardiographic data. In FIGS." 1 and 7, nuneral 8

i ndi cat es speak Lhs - perforations nmade in the opposite side of the arm
section 2 to the second nmeasuri ng el ectrode 6, and 9 indicates a

comuni cation nmenber. As shown in FIG 8, a speaker is placed inside the

~armsection 2 so as tp, COiA eshEk dch id i FRAAK Vhate IdRAtIs H.pddy ch

ermts
P section on which first and second measuring electrodes

(3, 6) are provided and that measures electrocardio-
graphic waves using said first and second measuring
5 electrodes of the body section, characterized in that:
said body section includes first and second members
(1A, 2) provided in a foldable manner via a hinge
section (5), said first measuring electrode (3) being
placed on said first member, and said second measuring

10 electrode (6) being placed on the surface of said second
member facing said first member when said second member
is folded.

2. An electrocardiograph according to claim 1,

characterized in that said first member has a recessed
15 portion (7) that houses the second measuring electrode
of said second member that is folded.

3. An electrocardiograph according to claim 1,
characterized in that said first and second measuring
electrodes are electrodes for measuring

20 electrocardiographic-wave data, and said body section is
provided with display means (4) for displaying the
electrocardiographic-wave data measured by said first

(. and second measuring electrodes.

4. An electrocardiograph according to claim 3,

25 characterized in that said display means comprises a

liquid-crystal display. t
5. An electrocardiograph according to claim 1,
characterized in that said first and second measuring.
electrodes are electrodes for measuring
30 electrocardiographic—waye data, and said body section is
provided with storage means (33,'65) for storing the
electrocardiographic-wave data measured by said first
. and second measuring electrodes.
6. An electrocardiograph according to claim 5,
35 characterized by further comprising output means (9) for

e

LS



30 sound rd&ifHE—Eﬁéékér to pass through during neasure- nent or at the

end of- ne een Reglacg@muni cati on nenber 9 is conposed of, for exanple,
a phot oco ; with a phototransistor and a light-emtting diode.
By .mount i i ar di ogr aph on the 35 readi ng unit (not shown) of
a nedical instrunent installed in a hosprtdlT the el ectrocardiographic
measurenents are outputted to the unit. This enabl es -7- the doctors in

Lhe 305"”""" Lo 8t 331008 oo Bkt 35S" $ha9E3BN £028E8: 85 OBRT LGNS dutiand
stored in said storage means.

7. An electrocardiograph according to claim 1,
characterized in that connector terminals (47, 72) are

5 provided in said body section and by further comprising
an electrocardiographic-wave measuring circuit which,
when said external connecting member (48) is not
connected to said connector terminals, allows the user
to measure electrocardiographic waves by holding one of

10 said first and second electrodes with the hand of the
user, while pressing the other against the body of the
user, and which, when said external connecting member is
connected to said connector terminals, measures
electrocardiographic waves on the basis of the signal

15 from said connector terminal transmitted from via said
external connecting section.

‘8. An electrocardiograph according to claim 7,
characterized in that said electrocardiographic-wave
measuring circuit measures electrocardiographic waves

20 continuously when said external connecting member is
connected to said connector terminals.

9. An electrocardiograph according to claim 8,
characterized in that said external connecting member
contains: '

( 25 a pin jack (54) provided on said connector
terminal; |
a sensor (51, 52) which is applied to the body and
senses electrocardiographic waves; and
means (53) for connecting said sensor to said pin
30 jack. |

-

K



activities,. In FIGS. 1 to 4, nuneral 11 indicates a first 5 swi t ch

provi ded off} Repladedof t he body case section 1A. The switch turns on
and off th H i ographi ¢ measurenment and.al so the conmuni cation
by -the co er 9. Nunerals 12 and 13 indicate second and third

swi tches provided on the bottom surface 10 ~ of the body case section 1A
respectively. These switches 12 and 13 are used to correct the tine,

di splay the tel unb stgred, or change to the conmuni- cation
node. A Iight-eﬁggggﬁﬁgdiogg§?4 zr emtting light to indicate that

measurenent is now being made is 15  placed adjacent to the first swtch
11 (see FIG 4). An electrode jackgiBctRoBERSEHEREPRE t0 a commerci al

In a portable electrocardiograph (1) according to
the present invention, a first measuring electrode that
is to be held by a hand during measurement and comes
into contact with the'palm is provided on a body case

5 (1A). A second measuring electrode (6) that to be
pressed against the chest is provided on an arm member 2
provided on the body case (1A) in foldable manner. The
arm member (2) is placed on the surface facing the body
case (1A) when the arm member is folded onto the body

10 case (1A). Therefore, to measure electrocardiographic
waves with this electrocardiograph, the user has only to
slide the arm member (2) into the opening between
buttons on the front of his or her clothes or the
opening in the shirt at the armpit, and then contacts

15 the second measuring electrode (6) with his chest for
measurement. Therefore, it is not necessary to apply
.the apparatus perpendicularly to the chest. The user
has only to place the apparatus almost in parallel to
the chest and press the second measuring electrode (6)

20 against the left side of the heart in the chest. As a

( result, the user need not take off his or her clothes

and can measure electrocardiographic waves easily and
make quick measurement in case of heart attack.
Furthermore, accurate measurement can also be effected.



power supply for charging is provided on one |ongitudi- nal side of the

body section 1 (see FIG 2). On the top surface |la of the body section 1, a
battery cover 16 for 20 repl acing batteries (not shown) is provided (see
FI G Blis Shett Had BdeiRépRicedON t he bottom surface of the body case section 1A a

sw tch | rotecting the internal switches (not shown) installed
i nsi de Hﬁ Esecti on 1A is provided. 25 FIG 8 illustrate
an internal contli tion of the present enbodi nent. |Inside the body case
section 1A, there is a circuit board 19 on which an LSl 18 for controlling
the entire el ectrocardiograph is provided. The el ectrocardi ographic
nmeasurenments are supplied to 30 the LSI 18 and the circuit board 19,

whi ch constitute :
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an electric circuit menber that outputs the electro- cardi ographic data to
t he drspLay_nenhﬂL_é;Qiﬁé_%lsplay signal. To achieve this, the circuit
board 19 is. connected to the second neasuring electrode 6 via a 35

fl exible a5 Bedo ®aplsbe20 ext ended from the body case section 1A to the
l.nsi de of t 2. The speaker 10 and the communi cati on nenber 9
are nounte connecting board 20. The display nenber 4 is

attached to the circuirt 'poard 19 and provides various indications as
mentioned earlier. A filmlijquid-crystal

T .q”!!'{b
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menber is uséa‘for\%he\ngglay'nenber 4, whichis 5 t herefore thin.
Nuner al  AhisiShadi Les a transparent pl ate made of gl ass or transparent

pl asti c, Reeebody section 1 facing the display member 4. A
fixed con / | i ded on one end of the circuit board 19. The fi xed
contact 22 1 t a portion 10 facing the first swtch 11. \Wen
a novabl e contact 23 fornmed at the first switch 11 cones into contact with
the fixed contact, this effects the aforenentioned switching. FIG 9 is a
bl ock diagram of the internal 15 electronic circuitry of the

el ectrocar di ograph according to the enbodi ment. The electronic circuitry
conprises: a el ectrocardi ographi c-wave sensing section 30 to which

6 2 | 3 1
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t he el ectrocardi ographic waves neasured by the first neasuring el ectrode 3
and the second measuring electrode 20 6 are supplied; a control section
31 for controlling the operation of the el ectrocardiograph including each

circuit; dhiRShee Sﬁﬂiﬁﬁi m croprograms are stored; a RAM 33 for storing a

plurality o er 34 for controlling the indication on the

di splay ne sound control section 35 for driving the speaker
10, alight-emtting and -receiving control section 36 for controlling the
comuni cati on nenber 39 including a photocoupler; and a switch section 37
for outputting the signals fromthe first to third switches 11, 12 and 13
30 to the control section 31. The el ectrocardi ographi c-wave sensi ng
section 30

]
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) 4
8 20
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senses and anplifies the el ectrocardi ographic waves fromthe first and
second ﬁeasu%rﬁg—e+ECTTUd‘§ 3 and 6, filters the anplified

el ectroc ﬁﬁ@i&x anal og-to-digital converts the filtered
si gnal s, %é R&% 7 e converted signals to the control section 31.
Rece|V|ng he control section 31 -9- controls the driver
34, whi ch pl ay nmenber 4 to provide an indication of plural

eIectrocardlo- graphlc data. The control section 31 also stores the plural
i nputted el ectrocardi ographic data in the RAM 33.
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5 FIG 10 illustrates the internal structure of the RAM 33. The RAM
33. contains a display register 33a, a tel ephone nunber storage section 33b

i n whi chhistSbeetlﬁs (Re acadinber of the owner of the el ectrocardi ograph is
st ored, e aph| c conplex data storage 10 sections 33c, 33d,
33e and 3 e obt ai ned el ectrocardi ographi c conpl ex data is

stored, and a vvor area 33g. In this enbodinent, four areas are given to
the el ectrocardi ographi ¢ conpl ex data storage sections 33c.to 33f, which

al l ow four neasurenments to be stored. 15 The stored el ectrocar di ographic
data are read fromthe RAM g3—when—reeessary—ant—are—eh pIa on the
di spl ay nenber 4. They na be outputted fr conmuni fa menber 9 to
thepou%/si de. 3 a-/x‘ i DISPLAY n%r&‘st} //1"
TELEPHONE NO.
33b—)  STORAGE SECTION
"~ "ELECTROCARDIOGRAPHIC |
33c— - COMPLEX DATA
____ STORAGESECTION _
- ELECTROCARDIOGRAPHIC
33d— COMPLEX DATA
__ STORAGE SECTION _ _ _|
ELECTROCARDIOGRAPHIC
33e—— COMPLEX DATA
STORAGE SECTION
ELECTROCARDIOGRAPHIC
33f— COMPLEX DATA
STORAGE SECTION
339— WORK AREA

FIG.10




Wth the embodi nenrts—el ectrocardi ographi c waves are 20 measured as

fol | ows: tjygsﬂéfﬁ rotates the folded armsection 2 to expand it; he or she
then; with ¢ geed i-ng el ectrode 3 of the body case section 1
gri-pped by HM ht hand, slides the armsection 2 into the opening
bet ween but ont of his or her 25 clothes or the opening in
the shirt at the arnpit, or slides it inside fromunder the clothes; and
thereafter, he or she contacts the second nmeasuring electrode 6 with the
chest for nmeasurenment. Therefore, it is not necessary to apply the
apparatus perpendicularly to the 30 chest. The user has only to place
the apparatus alnost in parallel to the chest and press the second
measuring el ectrode 6 against the left side of the heart in the

FIG.12
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chest. As a result, the user need not take off his or her clothes and can
neasur e el ectrocardi o +c waves 35 easi |y and nmake qui ck neasurenent
i n case-of— rt attack. FIGS. 11 to 13 show a second enbodi nent of the

- 10 - pr erﬁggfmmhyamﬁe acedrne sanme parts as those in the previous

enbodi nment i \by the sane reference synbols. In the second
enbodi me'nt,m“““‘ on 2 can be pulled out of or withdrawn into the
body sectio on which the first neasuring electrode 3 is provided.

5 47 50 2
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To achieve this, an opening 41 through which the armsection 2 slides is
made in one end of the body section 1. An oblong slit 42 is made in one
IongltUQmﬁQ%aﬁnﬂeke{ bedbody section 1. A slide switch 43 is provided in
0. t he inde switch 43 passes through the slit 42 and is
connect edmgnm cti on 2. Moving the slide swtch 43 along the slit
42 wi t hdr tire armsection 2 into the case body 1 for storage or
pul | s the arm section out of the case body 42 for 15 expansion. Wth
the arm section expanded, el ectrocardi ographic waves can be nmeasured as in

t he previous enbodi nent. Therefore, the second enbodi nent enabl es easy and
qui ck neasurenent. Since the second neasuring el ectrode

47¢c \/J—/ } 2
N g
47a //57 [l}'éﬁ 47d
/ MA— a71b
;1 VN Ioys 3
- | | ELECTRONIC | _
( ! CIRCUIT 57

FIG.16



.20: 6 is housed in the case body 1, this prevents dust from adhering to
i i i limted to the above

enbedi mantﬁ,s peg e practl ced or enbodied in still other ways w thout
departi ng ﬁ’ﬁlm cedyy essential character thereof. For

i nst ance, tion 4 may be placed on the sanme side where the
second nea e 6 of the armsection 2 is. Furthernore, the
comuni cati on nenber may be elimnated. FIGS. 14 to 19 illustrate a third
enbodi nent of 30 the present invention. An electrocardiographic-wave
measuri ng apparatus 50 according to the third enbodi nrent has the sane
configuration as the el ectrocardi ographic- wa measuri ng apparatus 1 shown

in FIGS. 1 to 8, except //
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that a connector termnal section 47 is provided on a 35 side of the

body c€ase section 1A Te-the connector termnal section 47, an external
connecting menber 48 shown in FIG 15 is connected. The - 11 -

el ect r oqgy; dheeiapEnEe
' \ ves not only w thout connecting to any external

external electrodes 51 and 52

47c¢c

measuring apparatus 50 can neasure

el ectroca
circuit, nnec- tion wth the external connecting nenber 48. 5
FIG 15 s e external -connecting nmenber 48, which has first and second

1D

47d

57
'?1 6§2 ?3 ?4
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AMPLIFIER —= FILTER scmcun ~ cONVERTER
] I [ ]
65
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O—n CONTROL
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of conductive rubber or netal formed into a plate, and a pin jack 54

connected to connecting-eoerds 53. The pin jack 54 is detachably inserted
inte the connector 10 term nal 47 of the el ectrocardi ographic-wave

second ext es 51 and 52 to the el ectrocardi ographi c-wave
measuri ng To achi eve such-el ectrical connection, the pin jack
54 is 15 provi ded with connecting el ectrodes 55 and 56 isolated from
each other, which are connected to the external electrodes 51 and 52,
respectively. FIGS. 16 and 17 show the rel ati onsi§$ bgtween the connect or
term nal section 47 and the external 2'(;2 73nnectii nrrenber 48. In the

connector term nal section
] ‘% /) 75
%ﬂ’/////ﬁ/////; 77

measur i Nghi mﬁ&\ tacefln o i hsertion el ectrical l y connects the first and

FIG.20
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‘47, there are provided termnal strips 47a and 47b electrically connected

to:the first and seeend—measuring el ectrodes 3 and 6 respectively, and

term nal strips 47c aanﬁ& 1&hectrically connected to an electronic circuit

25z 57 explToisphet ] en the pin jack 54 is not inserted into the
connector ter as shown in FIG 16, the termnal strips 47a
and 47c and th ps 47b and 47d are in contact with each other,
thereby electrically connecting the first and 30 second neasuri ng

el ectrodes 3 and 6 to the electronic circuit 57. On the other hand, when
the pin jack 54 is inserted into the connector term nal section 47 as shown
in FIG 17, the first connecting electrode 55 at the tip of

130 | 140 110 150

FIG.23
(PRIOR ART)
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the pin JaCk_54‘COHES”IntO contact with the IREPIACEMINT ISBIEETY. VGG €

separ atin ip 47b fromthe ter @I_Dogédpﬁ@m4 ed‘ to paged 7.
Addi t i- bnam l!u I - 12 - connecting )56 1 Eg ba v{, n,
contact w trip 47c, while sep L@ffﬂ?mh ﬁ%

47a fronmt he tern1na| strlp ‘47c. ThIS connects c
the 5 external electrodes 51 and 52 ¥ ~the xterna? connéﬁ% ?ﬁeﬁ 48

via the first apdasmeend connecting el ectrodes |5 nd 56. Therefgggj h
the pin jack 54 inserted . %)@IE OF RECEIPT Qfﬁk

1. An electrocardiograph that comprises a body

section on which first and second measuring electrodes
(3, 6) are provided and that measures electrocardio-
graphic waves using said first and second measuring

5 electrodes of the body section, characterized in that:

| said body section includes first and second members

(1A, 2) provided in a foldable manner via a hinge
section (5), said first measuring electrode (3) béing
placed on said first member, and said second measuring

10 electrode (6) being placed on the surface of said second
member facing said first member when said second member
is folded.

2. An electrocardiograph according to claim 1,

characterized in that said first member has a recessed
15 portion (7) that houses the second méasuring electrode
of said second member that is folded.

3. An electrocardiograph according to claim 1,
characterized in that said first and second measuring
electrodes are electrodes for measuring

20 ~electrocardiographic-wave data, and said body section is
provided with display means (4) for displaying the
electrocardiographic-wave data measured by said first
and second measuring electrodes.
4. An electrocardiograph according to claim 3,
25 characterized in that said display means comprises a
liquid-crystal display.

5. An electrocardiograph according to claim 1,
characterized in that said first and second measuring
electrodes are electrodes for measuring

30 electrocardiographic-wave data, and said body section is
provided with storage means (33, 65) for storing the
electrocardiographic-wave data measured by said first
and second measuring electrodes.

6. An electrocardiograph according to claim 5,

35 characterized by further comprising output means (9) for

This is the replacement sheet
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in the connector te+ﬁ+ﬁak—section 47,-the_efectrohic circuit 57 measures

el ectrocardi oqr on the 10 basis of the signal transmitted from
t he extern “ tion 48. In this case, the electronic circuit 57
measur es e i c waves continu- ously as explained later. FIG

18 illustrates how t he external connect{-ng 15 menber 48 is used. The
first and second external el-ectrodes 51 and 52 of the external connecting
menber 48 are aPPhigadlyooubputhingetbe ehectindeacrfidopesphictwavet Hetaser

L5,d0ing Lo veas:sPeds thosaaestRragR! ekl h Lhe chest.  After he or she
has worn the 20 underclo ey arein contact with his or her

body. In this state, /wit ANt RheFtKorasRiggrapbepeearding to claim 1, .
characterized in that connector terminals (47, 72) are

5. provided in said body section and by further comprising
an electrocardiographic-wave measuring circuit which,
when said external connecting member (48) is not
connected to said connector terminals, allows the user
to measure electrocardiographic waves by holding one of

10 said first and second electrodes with the hand of the
user, while pressing the other against the body of the
user, and which, when said external connecting member is
connected to said connector terminals, measures
electrocardiographic waves on the basis of the signal

15 from said connector terminal transmitted from via said
external connecting section. '

8. An electrocardiograph according to claim 7,
characterized in that said'eleptrocardiographic—wave
measuring circuit measures electrocardiographic waves

20 coqtinuouély when said external connecting member is
connected to said connector terminals.

8. An electrocardiograph according to claim 8,
characterized in that said external connecting member
contains:

25 a pin jack (54) provided on said connector
terminal;

a sensor (51, 52) which is applied to the body and
senses electrocardiographic waves; -and

means (53) for connecting said sensor to said pin
30 jack. ' '
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:into the connector term nal section 47 of the el ectrocardi ographic-wave
measuring apparatus 50 in the pocket of ‘his or her jacket, signals are
conti nuously 25 transmtted fromthe first and second external

el ectrodes 51 and 52 to the el ectrocardi ographi c-wave nmeasuring apparatus
50.. As a result, the el ectrocardi ographi c-wave neasuring apparatus 50 can
measur e el ectrocardi ographi c waves contlBnuously. 30 FIG 19 is a

bl ock di agram absthecél:ec{F3Bi.c6Qircuit 57 that neasures such

el ectrocardi ographic waves. In the figure, an anplifier circuit 61

anplifies el ectrocardi ographic waves SEBE%ied fromthe termnal strips 47c
and 47d. When the external conneCEFRET BPIQGRAPHAS i s connected to the
connector . term nal section 47,

In a portable electrocardiograph (1) according to
the present invention, a first measuring electrode that
is to be held by a hand during measurement and comes
into contact with the palm is provided on a body case

5 (1A). A second measuring electrode (6) that to be
pressed against the chest is provided on an arm member 2
provided on the body case (1A) in foldable manner. The
arm member (2) is placed on the surface facing the body
case (1lA) when the arm member is folded onto the body

10 case (1lA). Therefore, to measure electrocardiographic
waves with this electrocardiograph, the user has only to
slide the arm member (2) into the opening between
buttons on the front of his or her clothes or the
opening in the shirt at the armpit, and then contacts
15 the second measuring electrode (6) with his chest for
measurement. Therefore, it is not necessary to apply
the apparatus perpendicularly to the chest. The user
has only to place the apparatus almost in parallel to
the chest and press the second measuring electrode (6)
20 against the left side of the heart in the chest. As a
result, the user need not take off his or her clothes
and can measure electrocardiographic waves easily and
make quick measurement in case of heart attack.
Furthermore, accurate measurement can also be effected.
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the anplifier circuit 61 receives el ectrocardiographic waves fromthe first
and second external electrodes 51 - 13 - and 52. Wen the external
connecting nmenber 48 is not connected to the connecting termnal section
47, the anplifier circuit 61 receives el ectrocardi ographic waves fromthe
measuring electrodes 3 and 6. Afilter circuit 5 62 renoves noise
.conponents fromthe anplified eLectrocqrgiographic waves at the anplifier
circuit 61. A waveform shaping circuit é shapes waveforns. After the
shaped signal has been anal og-to-digital converted

T |ll|lll

.;ﬂlﬂp (i L }W@

FIG.2
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at an A/D (analog/digital) converter circuit 64, the 10  converted signal
is stored in a nenory 65. A control. section 67 controls each of the above
circuits and is connected to a first, second, and third swi tches 68, 69,

70. When the first switch 68 is pressed, the control section 67 controls
the nenory 65 15 so that the nenory may store the plural electrocardio-
graphi c conpl ex data obtained in five &Esurenents thereafter, and then
stop the storing operation. Wen the second switch 69 is operated, with the
external connecting nmenber 48 connected to the connector termnal 20
section 47, the control section 37 control the nenory 65 so that the nenory
may store the el ectrocardi ographic waves obtained in 200 nmeasurenents.

T
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Furthernore, when the third switch 70 is operated, the control section 67
controls the nenory 65 and a D/ A 25 converter circuit 66 to

digital -to-anal og convert the el ectrocardi ographic waves stored in the
menory 65, and supplies the converted signal at an output termnal 71 to
the outside. Wth the enbodi nent descri bed above, the 30

el ectrocardi ogr aphi c-wave neasuri ng angE?tus 50 can not only neasure

el ectrocardi ographi ¢ waves w t hout connécting to any external circuit, but
al so neasure el ectrocardi ographi c waves continuously in connection with the
external connecting nmenber 48. Since the 35 ext ernal connecting nmenber
48 nmeasures el ectrocardi o- graphic waves with the first and second external
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él ectrodes 51, 52 constantly in contact with the body, - 14 - this
provi des better contact and therefore there is no variations in the
potienti al of the heart. The user need not operate the

el ectrocar di ogr aphi c-wave neasuring apparatus 50 each tine he or she
measures electro- 5 cardi ographi c waves, he or she does not experience
muscul ar strain, and consequently nyoel f%ric noi se wll not occur. As a
result, accurate neasurenent can be ef#Zc ed. Since, with the apparatus
connected to the external connecting nenber 48, el ectrocardi ographic
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10 waves are neasured continuously; this allows neasurenent of

el ectrocar di ographi ¢ waves in normal condition and al so enabl es accurate

di agnosis. FIGS. 20 to 22 -show a fourth enbodi nent of the present

i nvention. This is another enbodi nent of the 15 connector term nal
section 47 in the third enbodi nent. In iy s enbodi nent, a connector

termnal section 72 into which the pinsi ck 54 is inserted has its sides
shaped into a dogleg and is designed to have a seesaw structure that can
rotate with respect to the body case section 20 1A, with pins 73 and 74
supporting the termnal section. The pins 73 and 74 are connected to the

el ectronic circuit 57 via leads as shown in FIG 21. Term nal el ectrodes 75
and 76 are provided on the bottom surface
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of the connector section 72. Terminals 77 and 78 are 25 provi ded on the
body case section 1A so as to face the term nal electrodes 75 and 76,
respectively. The terminals 77 and 78 are electrically connected to the
measuring el ectrodes 3 and 6, respectively. In this enbodinment, with the
pin jack 54 inserted 30 -into the connector termnal section 72 as shown
in FIG 20, the termnnal electrodes 7%,136 are separated fromthe termnals
77, 78, which connects the external connecting - nmenber 48 to the electronic
circuit 57. Then, the electronic circuit 57 nmeasures electro- 35

car di ographi c waves contingously. In contrast, when theg pinggack 54 is not
inserted, the conneggy—teqnm nal PASPLAY REGISTERe rotat e,tj(DThi s allows the
t er ni nal : ' -
33p—— TELEPHONE NO.
STORAGE SECTION
| ELECTROCARDIOGRAPHIC |
33c—] COMPLEX DATA
| __ _ STORAGE SECTION
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=15- electrodes 75 and 76 to cone into contact wwth the termnals 77 and 78
as shown in FIG 22. Therefore, in the state of FIG 22,

el ectroocardi ographi ¢ waves are nmeasured fromthe signals fromthe measuring
el ectrodes 5 3 and 6. As described above, with the present enbodi nent,
by connecting the external connecting nenber, el ectrocardiographic waves
can be neasured accurately and continuqyﬁgy, and furthernore accurate

di agnosis can 10 . be perforned. '
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2 16 - .Clainms: 1. An electrocardi ograph that conprises a body section on
which first and second neasuring electrodes (3, 6) are provided and that
nmeasures el ectrocardi o- graphic waves using said first and second neasuring
5 el ectrodes of the body section, characterized in that: said body
section includes first and second nenbers (1A, 2) provided in a fol dable
manner via a hinge section (5), said fgfst measuring el ectrode (3) belng

pl aced on said first nmenber, and said second nmeasuring
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10 el ectrode (6) being placed on the surface of said second nenber
facing said first nenber when said second nenber is folded. 2. An

el ectrocardi ograph according to claim1, characterized in that said first
menber has a recessed 15 portion (7) that houses the second measuring

el ectrode of said second nenber that is folded. 3. An el ectrocardiograph
according to claim1, characterized in9yimt said first and second nmeasuring
el ectrodes are el ectrodes for neasuring 20 el ectrocar di ogr aphi c-wave
data, and said body section is provided with display neans (4) for

di spl ayi ng the el ectrocardi ographi c-wave data neasured by said first and
second neasuring el ectrodes.

a7c /
C —1 ]
11 J
/ } /
47a 11 Qj 4rd
4 A— 47b
;1 yowssosedi
ELECTRONIC |__ -
Y CIRCUIT

FIG.16

This is the replacement sheet

Date: 97 SEP 1996



4. An el ectrocardi ograph according to claim3, 25 characterized in that
sai d display neans conprises a liquid-crystal display. 5. An

el ect rocar di ograph according to claim1, characterized in that said first
and second neasuring el ectrodes are el ectrodes for neasuring 30

-el ectrocardi ographi c-wave data, and said body section is provided with -
storage neans (33, 65) for storing thg“ﬁhictrocardiographic-mave dat a
neasured by said first and second neas g electrodes. 6. An

el ectrocardi ograph according to claim5, 35 characterized by further
conprising output neans (9) for This is the rep]acenent sheet
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- 17 - optically outputting the el ectrocardi ographi c-wave data stored in
said storage neans. 7. An el ectrocardi ograph according to claim1, :
characterized in that connector termnals (47, 72) are 5 provi ded in
sai d body section and by further conprising an el ectrocardi ographi c-wave .
measuring circuit which, when said external connecting nenber (48) is not
connected to said connector termnals,;ghhows the user to neasure

el ectrocar di ographi ¢ waves by hol di ng one of 10 said first and second
el ectrodes with the hand of the user, while pressing the other against the
body of the '
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user, and which, when said external connecting nenber is connected to said
connector term nals, neasures el ectrocardi ographi c waves on the basis of

t he" si'gnal 15 fromsaid connector termnal transmtted fromvia said
external connecting section. 8. An electrocardiograph accordlng to claim
7, characterized in that said el ectrocardi ographi c-wave nmeasuring circuit
nmeasur es el ectrocardi ographi c waves 20 conti nuously when sai d external

- connecting menber is-connected to sai dt¥ddnector termnals. 9. An

el ectrocardi ograph according to claim8, characterized in that said
external connecting nenber contains: 25 | ack (54) provided on
sai d connect or 1A 72
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T

term nall*' a sensor (51, 52) which is appl led to the body and senses
el ect r_ocardl ographi ¢ waves:; and neans (53) for connecting said sensor to -
sai‘d pin 30 jack. This is the replacenment sheet Date: 21 SEP 1996
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