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[57] ABSTRACT 

A small portable-type apparatus for checking pulse or 
heart rate of a person engaged in exercise. Therefore, 
the apparatus according to the present invention can be 
used as a pulsimeter or a cardiometer according to the 
state of a person in motion. The apparatus is provided 
with a heart sensor having a plurality of cone-shaped 
conductive rubber electrodes to differentially detect an 
electrocardiowave voltage signal generated from three 
different places near the heart and a pulse sensor having 
a matching infrared-ray emitting diode and infrared-ray 
receiving phototransistor to detect the light reflected 
from the blood flowing through capillary vessels under 
the finger pad. The apparatus additionally functions as a 
stopwatch or a timer as selected by a mode-selector 
switch. 
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[57] 	 ABSTRACT 

A small portable-type apparatus for checking pulse or 
heart rate of a person engaged in exercise. Therefore, 
the apparatus according to the present invention can be 
used as a pulsimeter or a cardio:meter according to the 
state of a person in motion. The apparatus is provided 
with a heart sensor having a plurality of cone-shaped 
conductive rubber electrodes to differentially detect an 
electrocardiowave voltage signal generated from three 
different places near the heart and a pulse sensor having 
a matching infrared-ray emitting diode and infrared-ray 
receiving phototransistor to detect the light reflected 
from the blood flowing through capillary vessels under 
the finger pad. The apparatus additionally functions as a 
stopwatch or a timer as selected by a mode-selector 
switch. 
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APPARATUS FOR CHECKING PULSE AND 
HEART RATES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to an appara-

tus for checking pulse rate and heart rate independently 
by simply exchanging the heart sensor for the pulse 
sensor or vice versa, and more particularly to the appa-
ratus with a heart sensor having a plurality of cone-
shaped conductive rubber electrodes to differentially 
detect an electric cardiowave voltage signal generated 
from near the heart and a pulse sensor having a match-
ing light-emitting diode and light-receiving phototran-
sistor to detect the light reflected from the blood flow-
ing through capillary vessels under the finger pad. 

2. Description of the Prior Art 
Recently, many people have taken an increasing in-

terest in building up their physical strength or in pro-
moting their own health, and therefore running has 
become more and more popular. However, in the case 
of a person developing his stamina or taking exercise 
who has no good adviser to coach him, the exerciser 
may be in danger of ruining his health due to exces-
sively heavy exercise. To avoid such an unfavorable 
condition, there is an urgent need for a simple method 
of checking for a degree of exercise suitable to the user's 
current health conditions. One of the methods of check-
ing the above-mentioned conditions is to check pulse 
rate or heart rate while the person is in motion. 

The pulse rate is the number of blood surges in blood 
vessels generated whenever blood is fed from the heart 
to the blood vessels, that is, the number of pulses 
counted for one minute. A sensor for detecting the rate 
of pulse is usually attached to some portion of the body, 
preferably by selecting an appropriate skin site, such as 
fingertips or earlobes, where there are many capillary 
vessels under the skin. 

For detecting the rate of pulse, a method has been 
adopted in which light is transmitted from a light emit-
ting element to the capillary vessels near which the 
sensor is attached and the reflected light is next detected 
by a light-receiving element to detect the pulsatory 
motion of the blood. 

In such a method as described above, however, there 
exists the factor of the weight of blood itself in addition 
to the pulsatory motion caused by the heart. When 
motion or vibration occurs within the body due to 
heavy exercise, this motion can cause the blood vessels 
to produce the same pulsatory motion as in the pulse, 
thus making it impossible to check the rate of pulse 
accurately when the person is in motion or in vigorous 
exercise. 

In addition to the above problem, the blood vessels 
near the skin of the fingertips or earlobes are extremely 
sensitive to external temperature. When cooled the skin 
shrinks to prevent heat from being emitted; the blood 
vessels themselves also shrink to prevent heat from 
being transmitted; the blood vessels move away from 
the skin, thus making it impossible to detect the pulsa-
tory motion of the blood reliably. 

Furthermore, there is some difficulty in that when the 
body is exposed directly to the sun, direct rays of the 
sun are detected by the light-receiving element after 
passing through the skin, thus disturbing the accurate 

2 
detection of the pulse rate, especially when a faint pulse 
rate is required to be checked. 

Since there are many unstable factors when measur-
ing the rate of pulse as already described hereinabove, 

5 there has been proposed a method of checking the num-
ber of heartbeats themselves, that is, the source of pulse. 

The heart serves as a pump to feed blood throughout 
the body, and a kind of small current termed electrocar-
diowave passes through the heart whenever the heart 

10 beats. Therefore, the number of heartbeats is usually 
measured depending upon the number of these elec-
trocardiowaves counted during one minute. 

Since the electrocardiowave is not subject to the 
interfering influences of body vibration, change in ex-

15 ternal temperature, direct rays of the sun etc., it is possi-
ble to check the state of heartbeats more accurately. To 
detect such a small current as the cardiowave signal, 
however, it is necessary to attach the sensor near the 
heart, particularly in direct contact with the skin. 

20 Therefore, the person to be checked must be at least 
partially naked, which can be rather troublesome. 

That is to say, since the described methods of measur-
ing pulse rate and heart rate each have some merits and 
drawbacks, it is desirable to provide a simple single 

25 measuring unit which can check pulse rate or heart rate 
independently according to the time, place, and neces-
sity, including the case of a person in motion. 

In a conventional heart sensor, a plurality of elec-
trodes are attached on the skin separately by using an 

30 adhesive tape, and connected to the measurement unit 
by using a plurality of long lead wires. Accordingly, it 
has been very troublesome to attach and detach the 
electrodes to and from the skin, and additionally there 
has been relatively great error caused by the positioning 

35 of the electrodes. 
To overcome this problem, there exists a method of 

temporarily arranging the electrodes on a belt by using 
an adhesive tape. However, since the electrodes are 
simply arranged on a flexible belt and the lead wires are 

40 simply provided separately from the belt, the electrodes 
are liable to be moved while the person to be checked is 
in motion or engaged in exercise, thus producing unfa-
vorable noise to interfere with accurate measurement of 
electrocardiowave signal. 

45 Further, in the case of pulse sensors, there exist vari-
ous kinds such as a simple sensor attached to the skin 
with adhesive tape, a clip-type sensor, a non-flexible 
plastic ring-shaped sensor, etc. However, these conven-
tional sensors do not provide for easy attachment to the 

50 skin, elimination of perspiration, and comfort. 

SUMMARY OF THE INVENTION 

With these problems in mind therefore, it is the pri-
mary object of the present invention to provide in appa-

55 ratus for checking pulse rate or heart rate, that is, usable 
as a pulsimeter or a cardiometer by replacing one sensor 
with the other sensor employable by a person in motion 
or exercising, for more accurate measurement of pulse 
rate or heart rate. 

60 It is another object of the present invention to pro-
vide a heart sensor for detecting heart rate and a pulse 
sensor for detecting pulse rate, both easy to handle and 
accurate when the person to be checked is in motion or 
engaged in exercise, with due consideration of perspira-

65 tion and comfort. 
To achieve the above-mentioned object, the appara-

tus for checking pulse and heart rate according to the 
present invention comprises a heart sensor for detecting 
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1. Field of the Invention 
The present invention relates generally to an appara-

tus for checking pulse rate and heart rate independently 
by simply exchanging the heart sensor for the pulse 10 
sensor or vice versa, and more particularly to the appa-
ratus with a heart sensor having a plurality of cone-
shaped conductive rubber electrodes to differentially 
detect an electric cardiowave voltage signal generated 
from near the heart and a pulse sensor having a match- 15 
ing light-emitting diode and light-receiving phototran-
sistor to detect the light reflected from the blood flow-
ing through capillary vessels under the finger pad. 

2. Description of the Prior Art 
Recently, many people have taken an increasing in- 20 

terest in building up their physical strength or in pro-
moting their own health, and therefore running has 
become more and more popular. However, in the case 
of a person developing his stamina or taking exercise 
who has no good adviser to coach him, the exerciser 25 
may be in danger of ruining his health due to exces-
sively heavy exercise. To avoid such an unfavorable 
condition, there is an urgent need for a simple method 
of checking for a degree of exercise suitable to the user's 
current health conditions. One of the methods of check- 30 

ing the above-mentioned conditions is to check pulse 
rate or heart rate while the person is in motion. 

The pulse rate is the number of blood surges in blood 
vessels generated whenever blood is fed from the heart 
to the blood vessels, that is, the number of pulses 35 

counted for one minute. A sensor for detecting the rate 
of pulse is usually attached to some portion of the body, 
preferably by selecting an appropriate skin site, such as 
fingertips or earlobes, where there are many capillary 40 
vessels under the skin. 

For detecting the rate of pulse, a method has been 
adopted in which light is transmitted from a light emit-
ting element to the capillary vessels near which the 
sensor is attached and the reflected light is next detected 
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by a light-receiving element to detect the pulsatory 
motion of the blood. 

In such a method as described above, however, there 
exists the factor of the weight of blood itself in addition 
to the pulsatory motion caused by the heart. When 50 
motion or vibration occurs within the body due to 
heavy exercise, this motion can cause the blood vessels 
to produce the same pulsatory motion as in the pulse, 
thus making it impossible to check the rate of pulse 
accurately when the person is in motion or in vigorous 55 
exercise. 

In addition to the above problem, the blood vessels 
near the skin of the fingertips or earlobes are extremely 
sensitive to external temperature. When cooled the skin 
shrinks to prevent heat from being emitted; the blood 60 
vessels themselves also shrink to prevent heat from 
being transmitted; the blood vessels move away from 
the skin, thus making it impossible to detect the pulsa-
tory motion of the blood reliably. 

Furthermore, there is some difficulty in that when the 65 
body is exposed directly to the sun, direct rays of the 
sun are detected by the light-receiving element after 
passing through the skin, thus disturbing the accurate  

detection of the pulse rate, especially when a faint pulse 
rate is required to be checked. 

Since there are many unstable factors when measur-
ing the rate of pulse as already described hereinabove, 
there has been proposed a method of checking the num-
ber of heartbeats themselves, that is, the source of pulse. 

The heart serves as a pump to feed blood throughout 
the body, and a kind of small current termed electrocar-
diowave passes through the heart whenever the heart 
beats. Therefore, the number of heartbeats is usually 
measured depending upon the number of these elec-
trocardiowaves counted during one minute. 

Since the electrocardiowave is not subject to the 
interfering influences of body vibration, change in ex-
ternal temperature, direct rays of the sun etc., it is possi-
ble to check the state of heartbeats more accurately. To 
detect such a small current as the cardiowave signal, 
however, it is necessary to attach the sensor near the 
heart, particularly in direct contact with the skin. 
Therefore, the person to be checked must be at least 
partially naked, which can be rather troublesome. 

That is to say, since the described methods of measur-
ing pulse rate and heart rate each have some merits and 
drawbacks, it is desirable to provide a simple single 
measuring unit which can check pulse rate or heart rate 
independently according to the time, place, and neces-
sity, including the case of a person in motion. 

In a conventional heart sensor, a plurality of elec-
trodes are attached on the skin separately by using an 
adhesive tape, and connected to the measurement unit 
by using a plurality of long lead wires. Accordingly, it 
has been very troublesome to attach and detach the 
electrodes to and from the skin, and additionally there 
has been relatively great error caused by the positioning 
of the electrodes. 

To overcome this problem, there exists a method of 
temporarily arranging the electrodes on a belt by using 
an adhesive tape. However, since the electrodes are 
simply arranged on a flexible belt and the lead wires are 
simply provided separately from the belt, the electrodes 
are liable to be moved while the person to be checked is 
in motion or engaged in exercise, thus producing unfa-
vorable noise to interfere with accurate measurement of 
electrocardiowave signal. 

Further, in the case of pulse sensors, there exist vari-
ous kinds such as a simple sensor attached to the skin 
with adhesive tape, a clip-type sensor, a non-flexible 
plastic ring-shaped sensor, etc. However, these conven-
tional sensors do not provide for easy attachment to the 
skin, elimination of perspiration, and comfort. 

SUMMARY OF THE INVENTION 

With these problems in mind therefore, it is the pri-
mary object of the present invention to provide in appa-
ratus for checking pulse rate or heart rate, that is, usable 
as a pulsimeter or a cardiometer by replacing one sensor 
with the other sensor employable by a person in motion 
or exercising, for more accurate measurement of pulse 
rate or heart rate. 

It is another object of the present invention to pro-
vide a heart sensor for detecting :heart rate and a pulse 
sensor for detecting pulse rate, both easy to handle and 
accurate when the person to be checked is in motion or 
engaged in exercise, with due consideration of perspira-
tion and comfort. 

To achieve the above-mentioned object, the appara-
tus for checking pulse and heart rate according to the 
present invention comprises a heart sensor for detecting 
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3 
an electrocardiowave signal, a pulse sensor for detect-
ing pulse, an analog switch for connecting the two 
sensors independently, a microcomputer for calculating 
heart rate or pulse rate, and an indicator unit. 

Further, the heart sensor according to the present 
invention comprises a flexible silicon rubber strap hav-
ing a number of holes, three circular-cone-shaped, flexi-
ble, conductive rubber electrodes, and a pair of cloth 
belts with a buckle and clip. 

Furthermore, the pulse sensor according to the pres-
ent invention comprises a flexible, silicon-rubber, 
roughly-cylindrical ring having a horseshoe-shaped 
cross-section with bulbous lips at either end thereof 
bridged by a sensor unit including a matching infrared-
ray emitting diode and phototransistor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the apparatus for 
checking pulse rate and heart rate according to the 
present invention will be more clearly appreciated from 
the following description taken in conjunction with the 
accompanying drawings in which like reference numer-
als designate corresponding elements and in which: 

FIG. 1 is a front view showing the measurement unit 
of a preferred embodiment of the apparatus for check-
ing pulse rate and heart rate according to the present 
invention; 

FIG. 2 is a perspective fragmentary view showing 
the connector provided for the measurement unit for 
assistance in explaining the connector; 

FIG. 3(A) is a front view of the sensor for checking 
heart rate according to the present invention; 

FIG 3(B) is a side view of the sensor for checking 
heart rate according to the present invention; 

FIG. 4 is a pictorial view illustrating the state where 
the apparatus for checking heart rate according to the 
present invention is attached appropriately; 

FIG. 5(A) is a top view of the sensor for checking 
pulse rate according to the present invention; 

FIG. 5(B) is a side view of the sensor for checking 
pulse rate according to the present invention; 

FIG. 5(C) is a cross-sectional view of the sensor for 
checking pulse rate according to the present invention; 

FIG. 6 is a pictorial view showing the apparatus for 
checking pulse rate according to the present invention 
attached appropriately; and 

FIG. 7 is a schematic block diagram of a control unit 
used for the measurement unit according to the present 
invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In view of the above description, reference is now 
made to FIGS. 1-7, in which a preferred embodiment of 
the apparatus for checking pulse rate and heart rate 
according to the present invention is illustrated for 
assistance in explaining the features thereof. 

FIG. 1 shows a front view of a measurement unit 
used for the apparatus according to the present inven-
tion. In the figure, the reference numeral 1 denotes a 
small-sized rectangular-shaped measurement unit, 
which includes an indicator unit 4 such as a liquid crys-
tal display on which the measured numerals of pulse 
rate or heart rate can be legibly displayed. The mark 
AC (action) in the indicator unit shows that the power 
supply is turned on, that is, the unit is ready for mea-
surement. The reference numeral 101 denotes a mode 
selector switch. When this switch is set to the upper 

4 
side, this measurement unit is in pulse mode for indicat-
ing the heart rate or pulse rate; when set to the lower 
side, the measurement unit is in timer mode for indicat-
ing the time. The numeral 102 denotes a set switch. 

5 When this switch is set to the upper side, this measure-
ment unit is in run mode for indicating heart rate or 
pulse rate; when set to the lower side, the measurement 
unit is in set mode for indicating the upper and lower 
limits of heart or pulse rate. 

10 The numeral 103 denotes a least significant digit set-
ting switch used in timer mode for presetting a digit 
representative of from one to nine minutes, and the 
numeral 104 denotes a most significant digit setting 
switch for presetting two digits representative of from 

15 ten to fifty-nine minutes. The numeral 105 denotes a 
control switch for storing predetermined upper and 
lower limits of heart or pulse rate into a microcomputer 
and for starting the measurement unit as a stopwatch or 
as a timer. 

20 Therefore, when the mode selector switch 101 is set 
upward and the set switch 102 is also set upward, the 
indicator unit 4 made of, for instance, a liquid crystal 
display, digitally displays the current heart rate or pulse 
rate. 

25 When the mode selector switch 101 is set upward and 
the set switch 102 is set downward, the indicator unit 4 
displays H indicating the state of being ready to set the 
upper limit of heart or pulse rate. In this state, when the 
most significant digit setting switch 104 is kept de-

30 pressed the two most significant digits are displayed in 
sequence running from 10 to 19 with an appropriate 
time interval between each display. When the switch 
104 is released, the two digits are set as displayed. Next, 
when the least significant digit setting switch 103 is kept 

35 depressed, the least significant digit is displayed in se-
quence running from 1 to 9 with an appropriate time 
delay for each display. When the switch 103 is released, 
the ones' digit is set as displayed. Now, the setting of the 
upper limit of heart or pulse rate has been completed. In 

40 this embodiment, it is possible to set the upper limit 
thereof from 100 to 199 per minute. When the control 
switch 105 is depressed, the preset upper limit digits are 
stored in the memory, and the indicator unit 4 displays 
L indicating a state being ready for setting the lower 

45 limit of heart or pulse rate. In the same manner as in the 
upper limit setting, it is possible to preset the lower limit 
of heart or pulse rate ranging from 80 to 179 per minute. 
When the control switch 105 is next depressed, the 
preset lower limit digits are also stored in the memory, 

50 and the indicator unit 4 displays H indicating readiness 
to set the upper limit of heart or pulse rate, where neces-
sary. Next, when the set switch 102 is set upward to run 
mode, a mark is displayed on the mark AC as AC, indi-
cating that the upper or lower limit of heart or pulse 

55 rate has already been preset. Therefore, if the measured 
result rise above the upper limit or drops below the 
lower limit, one of two distinguishable alarm sounds is 
produced, so that a person engaged in exercise can 
recognize a condition outside of the preset limits. 

60 When the preset upper or lower limit value needs to 
be reconfirmed, the mode selector switch 101 is set to 
the pulse mode and the set switch 102 is set to the set 
mode, and the upper limit digits are then displayed with 
the indicator H. Next, when the control switch 105 is 

65 depressed, the lower limit digits are displayed with the 
indicator L. 

The following is a description of the use of the mea-
surement unit as a timer: When the mode selector 
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an electrocardiowave signal, a pulse sensor for detect-
ing pulse, an analog switch for connecting the two 
sensors independently, a microcomputer for calculating 
heart rate or pulse rate, and an indicator unit. 

Further, the heart sensor according to the present 5 
invention comprises a flexible silicon rubber strap hav-
ing a number of holes, three circular-cone-shaped, flexi-
ble, conductive rubber electrodes, and a pair of cloth 
belts with a buckle and clip. 

Furthermore, the pulse sensor according to the pres- 10 
ent invention comprises a flexible, silicon-rubber, 
roughly-cylindrical ring having a horseshoe-shaped 
cross-section with bulbous lips at either end thereof 
bridged by a sensor unit including a matching infrared- 
ray emitting diode and phototransistor. 	 15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the apparatus for 
checking pulse rate and heart rate according to the 
present invention will be more clearly appreciated from 20 
the following description taken in conjunction with the 
accompanying drawings in which like reference numer-
als designate corresponding elements and in which: 

FIG. I is a front view showing the measurement unit 
of a preferred embodiment of the apparatus for check- 25 
ing pulse rate and heart rate according to the present 
invention; 

FIG. 2 is a perspective fragmentary view showing 
the connector provided for the measurement unit for 
assistance in explaining the connector; 	 30 

FIG. 3(A) is a front view of the sensor for checking 
heart rate according to the present invention; 

FIG 3(B) is a side view of the sensor for checking 
heart rate according to the present invention; 

FIG. 4 is a pictorial view illustrating the state where 35 
the apparatus for checking heart rate according to the 
present invention is attached appropriately; 

FIG. 5(A) is a top view of the sensor for checking 
pulse rate according to the present invention; 

FIG. 5(B) is a side view of the sensor for checking 40 
pulse rate according to the present invention; 

FIG. 5(C) is a cross-sectional view of the sensor for 
checking pulse rate according to the present invention; 

FIG. 6 is a pictorial view showing the apparatus for 
checking pulse rate according to the present invention 45 
attached appropriately; and 

FIG. 7 is a schematic block diagram of a control unit 
used for the measurement unit according to the present 
invention. 

DETAILED DESCRIPTION OF THE 	
50 

PREFERRED EMBODIMENTS 

In view of the above description, reference is now 
made to FIGS. 1-7, in which a preferred embodiment of 
the apparatus for checking pulse rate and heart rate 55 
according to the present invention is illustrated for 
assistance in explaining the features thereof. 

FIG. 1 shows a front view of a measurement unit 
used for the apparatus according to the present inven-
tion. In the figure, the reference numeral 1 denotes a 60 
small-sized rectangular-shaped measurement unit, 
which includes an indicator unit 4 such as a liquid crys-
tal display on which the measured numerals of pulse 
rate or heart rate can be legibly displayed. The mark 
AC (action) in the indicator unit shows that the power 65 
supply is turned on, that is, the unit is ready for mea-
surement. The reference numeral 101 denotes a mode 
selector switch. When this switch is set to the upper 

4 
side, this measurement unit is in pulse mode for indicat-
ing the heart rate or pulse rate; when set to the lower 
side, the measurement unit is in timer mode for indicat-
ing the time. The numeral 102 denotes a set switch. 
When this switch is set to the upper side, this measure-
ment unit is in run mode for indicating heart rate or 
pulse rate; when set to the lower side, the measurement 
unit is in set mode for indicating the upper and lower 
limits of heart or pulse rate. 

The numeral 103 denotes a least significant digit set-
ting switch used in timer mode for presetting a digit 
representative of from one to nine minutes, and the 
numeral 104 denotes a most significant digit setting 
switch for presetting two digits representative of from 
ten to fifty-nine minutes. The numeral 105 denotes a 
control switch for storing predetermined upper and 
lower limits of heart or pulse rate into a microcomputer 
and for starting the measurement unit as a stopwatch or 
as a timer. 

Therefore, when the mode selector switch 101 is set 
upward and the set switch 102 is also set upward, the 
indicator unit 4 made of, for instance, a liquid crystal 
display, digitally displays the current heart rate or pulse 
rate. 

When the mode selector switch 101 is set upward and 
the set switch 102 is set downward, the indicator unit 4 
displays H indicating the state of being ready to set the 
upper limit of heart or pulse rate. In this state, when the 
most significant digit setting switch 104 is kept de-
pressed the two most significant digits are displayed in 
sequence running from 10 to 19 with an appropriate 
time interval between each display. When the switch 
104 is released, the two digits are set as displayed. Next, 
when the least significant digit setting switch 103 is kept 
depressed, the least significant digit is displayed in se-
quence running from I to 9 with an appropriate time 
delay for each display. When the switch 103 is released, 
the ones' digit is set as displayed. Now, the setting of the 
upper limit of heart or pulse rate has been completed. In 
this embodiment, it is possible to set the upper limit 
thereof from 100 to 199 per minute. When the control 
switch 105 is depressed, the preset upper limit digits are 
stored in the memory, and the indicator unit 4 displays 
L indicating a state being ready for setting the lower 
limit of heart or pulse rate. In the same manner as in the 
upper limit setting, it is possible to preset the lower limit 
of heart or pulse rate ranging from 80 to 179 per minute. 
When the control switch 105 is next depressed, the 
preset lower limit digits are also stored in the memory, 
and the indicator unit 4 displays H indicating readiness 
to set the upper limit of heart or pulse rate, where neces-
sary. Next, when the set switch 102 is set upward to run 
mode, a mark is displayed on the mark AC as AC, indi-
cating that the upper or lower limit of heart or pulse 
rate has already been preset. Therefore, if the measured 
result rise above the upper limit or drops below the 
lower limit, one of two distinguishable alarm sounds is 
produced, so that a person engaged in exercise can 
recognize a condition outside of the preset limits. 

When the preset upper or lower limit value needs to 
be reconfirmed, the mode selector switch 101 is set to 
the pulse mode and the set switch 102 is set to the set 
mode, and the upper limit digits are then displayed with 
the indicator H. Next, when the control switch 105 is 
depressed, the lower limit digits are displayed with the 
indicator L. 

The following is a description of the use of the mea-
surement unit as a timer: When the mode selector 

8



5 
4,425,921 

switch 101 is set downward to timer mode and, the set 
switch 102 is also set downward to set mode, the indica-
tor unit 4 displays zero indicating the state of being 
ready to set a target time. In the same manner as in the 
upper limit digit setting, it is possible to preset the target 
time from 1 to 59 minutes by using the most significant 
digit switch 104 and the least significant digit switch 
103. By depressing the control switch 105, the target 
time is stored in the memory. 

Once the target time has been preset, when the set 
switch 102 is set upward to the run mode and the con-
trol switch 105 is depressed, the timer starts to count the 
time elapsed. And when the time reaches the target 
time, a buzzer produces an alarm sound indicating zero 
on the indicator unit. 

When the preset time needs to be reconfirmed, the 
mode selector switch 101 is set to timer mode and the 
set switch 102 is set to the set mode, and the preset time 
is displayed. Even if the timer has already started, the 
timer continues to count. In this case, only when the 
control switch is depressed, the time is stopped. When 
the power switch is turned off, the preset timer is re-
leased. 

The following is a description of the use of the mea-
surement unit as a stopwatch. When the mode selector 
switch 101 is set downward to timer mode and the set 
switch 102 upward to run mode, the indicator unit dis-
plays zero, indicating the state of being ready to start 
using it as a stopwatch. In this case, if a preset sign is 
displayed, the stopwatch cannot function. Therefore, it 
is necessary to release all preset digits by turning the 
power switch off once. When the control switch is 
depressed the first time, the stopwatch starts displaying 
the count every second; when depressed the second 
time, the stopwatch stops; when depressed the third 
time, the stopwatch is reset. 

FIG. 2 shows a connector pin 5 provided for the 
measurement unit 1 and a connector plug 8 to remov-
ably connect a heart sensor or a pulse sensor to the 
measurement unit through a cable 7. The heart sensor or 
the pulse sensor is connected to the measurement unit 1 
freely, according to the state of the person engaged in 
exercise, by exchanging the respective connector plugs 
8. 

FIGS. 3(A) and (B) show a sensor 9 for checking 
heart rate. The heart sensor 9 is formed into a strap 91, 
being made of a flexible resin material such as a silicon 
rubber. The length of the sensor strap 91 is so designed 
as to be roughly equal to the chest width, and there are 
provided a number of holes 10 (cutouts). These holes 10 
serve to prevent the rubber-made heart sensor from 
slipping on the skin and to provide a flow passage for 
sweat. On both the ends of the sensor strap 91, there are 
two oval-shaped rings 9a through which cloth belts 11 
and 12 are attached. At either end of the cloth belts, a 
buckle 13 and a clip 14 are connected to adjustably 
fasten the sensor around the chest of a person in exer-
cise. FIG. 4 shows the state where the heart sensor is 
attached appropriately. As shown in FIG. 3(B), three 
circular cone shaped flexible conductive-rubber elec-
trodes 15 are provided on one side of the sensor strap 
91. Being made of a conductive rubber, the top 15a of 
the electrode 15 is implanted or molded integrally with 
the sensor strap 91. A terminal 15b is provided near the 
top 15a and a lead wire 15c is connected to this terminal 
also being molded within the sensor strap 91. The lead 
wire 15c is connected to a connector 16 attached on the 
opposite side of the sensor strap 91. The other two 

6 
electrodes are the same as described above. Therefore 
by connecting this connector 16 provided on the heart 
sensor 9 and the connector 5 provided on the side of the 
measurement unit 1 through a cable 7, it is possible to 

5 display the measured heart rate on the indicator unit 4 
of the measurement unit 1. In this case, it is preferable to 
fasten the cable 7 on the arm by using a belt 18, as 
shown in FIG. 4, especially when heart rate is checked 
during exercise. 

10 These cone-shaped electrodes 15 are used to directly 
detect the electrocardiowave voltage generated near 
the heart. The center electrode 151 is placed roughly 
over the heart and the other two electrodes 152 and 153 
are placed on either side of the chest. Since the elec-

15 trocardiowave voltage is very low, the differential 
value between the voltage generated between the elec-
trodes 151 and 152 and the voltage generated between 
the electrodes 151 and 153 is detected for checking the 
heart rate, so that the noise can be cancelled for stable 

20 detection of the electrocardiowave signal. 
FIGS. 5(A), (B) and (C) show the sensor for checking 

pulse rate, and FIG. 6 shows the state in which the 
measurement unit and the pulse sensor are attached to 
the hand and the finger tip appropriately. In this case, it 

25 is also possible to attach the measurement unit around 
the waist through a belt. 

Being made of a flexible synthetic resin material such 
as a silicon rubber, the pulse sensor 6 is formed into 
roughly a cylindrical shape and more particularly a 

30 horseshoe-shaped cross section with bulbous lips 61 at 
either end thereof and with a bridged slit at the top 
thereof, so that the tip of one appropriate-sized finger 
can smoothly be fitted into the pulse sensor 6 freely and 
exactly without applying excessive pressure to the fin-

35 ger. Since there is provided an appropriately-opened slit 
at the top thereof, it is possible to prevent accumulation 
of perspiration from the finger skin. A sensor unit 62 is 
made up of a matching infrared-ray emitting diode and 
phototransistor fixed onto a base plate 63 molded to-

40 gether at the bottom of the cylindrical pulse sensor, 
with which the finger pad is in contact whenever the 
finger is inserted thereinto properly, as depicted in FIG. 
5(B). In this embodiment, since noise is usually gener-
ated from the finger tip, the pulse sensor diode and 

45 transistor are positioned so as to be brought into contact 
with the finger pad a distance away from the finger tip. 

The infrared-ray emitted from the light-emitting 
diode is reflected from the blood flowing through the 
capillary vessels under the finger pad and is detected by 

50 the light-receiving phototransistor, so that the pulse rate 
can be detected. 

The pulse sensor 6 is removably connected to the 
measurement unit 1 through the cable 7 and the connec-
tor 8. 

55 Therefore, when checking of pulse rate is required, 
the pulse sensor 6 can be connected to the measurement 
unit 1; and alternatively, when checking of heart rate is 
required, the heart sensor 9 can be connected to the 
measurement unit 1 in place of the pulse sensor 6. 

60 FIG. 7 shows a schematic block diagram of a control 
unit used for the measurement unit. The reference nu-
meral 5 denotes a connector to which the above-men-
tioned heart sensor 9 or pulse sensor 6 is connected. 

In the case where the heart sensor 9 is connected to 
65 the connector 5, the two electrocardiowave voltages 

detected by the three electrodes 15 are inputted to a 
differential amplifier 26 in order to eliminate noise and 
are next waveform-shaped through a first filter 27. The 
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switch 101 is set downward to timer mode and the set electrodes are the same as described above. Therefore 
switch 102 is also set downward to set mode, the indica- by connecting this connector 16 provided on the heart 
tor unit 4 displays zero indicating the state of being sensor 9 and the connector 5 provided on the side of the 
ready to set a target time. In the same manner as in the measurement unit 1 through a cable 7, it is possible to 
upper limit digit setting, it is possible to preset the target 	5 display the measured heart rate on the indicator unit 4 
time from 1 to 59 minutes by using the most significant of the measurement unit 1. In this case, it is preferable to 
digit switch 104 and the least significant digit switch fasten the cable 7 on the arm by using a belt 18, as 
103. By depressing the control switch 105, the target shown in FIG. 4, especially when heart rate is checked 
time is stored in the memory. during exercise. 

Once the target time has been preset, when the set 10 These cone-shaped electrodes 15 are used to directly 
switch 102 is set upward to the run mode and the con- detect the electrocardiowave voltage generated near 
trol switch 105 is depressed, the timer starts to count the the heart. The center electrode 151 is placed roughly 
time elapsed. And when the time reaches the target over the heart and the other two electrodes 152 and 153 
time, a buzzer produces an alarm sound indicating zero are placed on either side of the chest. Since the elec- 
on the indicator unit. 	 15 trocardiowave voltage is very low, the differential 

When the preset time needs to be reconfirmed, the value between the voltage generated between the elec- 
mode selector switch 101 is set to timer mode and the trodes 151 and 152 and the voltage generated between 
set switch 102 is set to the set mode, and the preset time the electrodes 151 and 153 is detected for checking the 
is displayed. Even if the timer has already started, the heart rate, so that the noise can be cancelled for stable 
timer continues to count. In this case, only when the 20 detection of the electrocardiowave signal. 
control switch is depressed, the time is stopped. When FIGS. 5(A), (B) and (C) show the sensor for checking 
the power switch is turned off, the preset timer is re- pulse rate, and FIG. 6 shows the state in which the 
leased, measurement unit and the pulse sensor are attached to 

The following is a description of the use of the mea- the hand and the finger tip appropriately. In this case, it 
surement unit as a stopwatch. When the mode selector 25 is also possible to attach the measurement unit around 
switch 101 is set downward to timer mode and the set the waist through a belt. 
switch 102 upward to run mode, the indicator unit dis- Being made of a flexible synthetic resin material such 
plays zero, indicating the state of being ready to start as a silicon rubber, the pulse sensor 6 is formed into 
using it as a stopwatch. In this case, if a preset sign is roughly a cylindrical shape and more particularly a 
displayed, the stopwatch cannot function. Therefore, it 30 horseshoe-shaped cross section with bulbous lips 61 at 
is necessary to release all preset digits by turning the either end thereof and with a bridged slit at the top 
power switch off once. When the control switch is thereof, so that the tip of one appropriate-sized finger 
depressed the first time, the stopwatch starts displaying can smoothly be fitted into the pulse sensor 6 freely and 
the count every second; when depressed the second exactly without applying excessive pressure to the fin- 
time, the stopwatch stops; when depressed the third 35 ger. Since there is provided an appropriately-opened slit 
time, the stopwatch is reset. at the top thereof, it is possible to prevent accumulation 

FIG. 2 shows a connector pin 5 provided for the of perspiration from the finger skin. A sensor unit 62 is 
measurement unit 1 and a connector plug 8 to remov- made up of a matching infrared-ray emitting diode and 
ably connect a heart sensor or a pulse sensor to the phototransistor fixed onto a base plate 63 molded to- 
measurement unit through a cable 7. The heart sensor or 40 gether at the bottom of the cylindrical pulse sensor, 
the pulse sensor is connected to the measurement unit 1 with which the finger pad is in contact whenever the 
freely, according to the state of the person engaged in finger is inserted thereinto properly, as depicted in FIG. 
exercise, by exchanging the respective connector plugs 5(B). In this embodiment, since noise is usually gener- 
8. ated from the finger tip, the pulse sensor diode and 

FIGS. 3(A) and (B) show a sensor 9 for checking 45 transistor are positioned so as to be brought into contact 
heart rate. The heart sensor 9 is formed into a strap 91, with the finger pad a distance away from the finger tip. 
being made of a flexible resin material such as a silicon The infrared-ray emitted from the light-emitting 
rubber. The length of the sensor strap 91 is so designed diode is reflected from the blood flowing through the 
as to be roughly equal to the chest width, and there are capillary vessels under the finger pad and is detected by 
provided a number of holes 10 (cutouts). These holes 10 50 the light-receiving phototransistor, so that the pulse rate 
serve to prevent the rubber-made heart sensor from can be detected. 
slipping on the skin and to provide a flow passage for The pulse sensor 6 is removably connected to the 
sweat. On both the ends of the sensor strap 91, there are measurement unit 1 through the cable 7 and the connec- 
two oval-shaped rings 9a through which cloth belts 11 tor 8. 
and 12 are attached. At either end of the cloth belts, a 55 Therefore, when checking of pulse rate is required, 
buckle 13 and a clip 14 are connected to adjustably the pulse sensor 6 can be connected to the measurement 
fasten the sensor around the chest of a person in exer- unit 1; and alternatively, when checking of heart rate is 
cise. FIG. 4 shows the state where the heart sensor is required, the heart sensor 9 can be connected to the 
attached appropriately. As shown in FIG. 3(B), three measurement unit 1 in place of the pulse sensor 6. 
circular cone shaped flexible conductive-rubber elec- 60 FIG. 7 shows a schematic block diagram of a control 
trodes 15 are provided on one side of the sensor strap unit used for the measurement unit. The reference nu- 
91. Being made of a conductive rubber, the top 15a of meral 5 denotes a connector to which the above-men- 
the electrode 15 is implanted or molded integrally with tioned heart sensor 9 or pulse sensor 6 is connected. 
the sensor strap 91. A terminal 15b is provided near the In the case where the heart sensor 9 is connected to 
top 15a and a lead wire 15c is connected to this terminal 65 the connector 5, the two electrocardiowave voltages 
also being molded within the sensor strap 91. The lead detected by the three electrodes 15 are inputted to a 
wire 15c is connected to a connector 16 attached on the differential amplifier 26 in order to eliminate noise and 
opposite side of the sensor strap 91. The other two are next waveform-shaped through a first filter 27. The 
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heart rate signal is then sent into an analog switch 28 
(described later in detail), amplified by an amplifier 23, 
compared with a predetermined level by a comparator 
24, and inputted to a microcomputer 25. The microcom-
puter in conjunction with a memory unit 29 counts the 
two time intervals between each of three heartbeat 
pulses and calculates the pulse rate per minute. In this 
calculation, the microcomputer 25 executes various 
calculation, comparison, and judgement steps in accor-
dance with programs stored in a read-only memory unit 
29 in order to avoid the effect of noise or to ignore an 
abnormal abrupt fluctuation of heart rate, that is, to 
only output a relatively stable heart rate to the indicator 
unit 4 without annoying the person checking the heart 
rate with this apparatus. The heart rate derived by the 
microcomputer 25 through appropriate arithmetic op-
erations is lastly displayed on the indicator unit 4, such 
as a liquid crystal display. 

Next, in the case when the pulse sensor 6 is connected 
to the connector 5, the light-emitting diode is driven by 
a LED drive amplifier 19. The light reflected from the 
blood flowing through capillary vessels under the fin-
ger pad is detected by the light-receiving phototransis-
tor and is amplified through a light signal amplifier 20 
and next waveform-shaped by a second filter 21. After-
ward, the pulse rate signal is sent into the analog switch 
28, amplified through the amplifier 23, compared with a 
predetermined level through the comparator 24, and 
inputted to the microcomputer 25. In the same way as 30
described in the case of the heart sensor, the pulse rate 
derived by the microcomputer 5 through appropriate 
arithmetic operations is lastly displayed on an indicator 
unit 4. 

The reference numeral 28 denotes a semiconductor 35
analog switch circuit. When the heart sensor 9 is con-
nected to the connector 5, an input signal is applied 
from the heart sensor 9 to the input of a semiconductor 
switching unit of the analog switch 28. The switch 
circuit connects the first filter 27 to the amplifier 23 in 40
order to conduct the heart rate signal through to the 
indicator unit 4. On the other hand, when the pulse 
sensor 6 is connected to the connector 5, another input 
signal is applied from the pulse sensor 6 to the input of 
another semiconductor switching unit of the analog 
switch 28. The switch circuit connects the second filter 
21 to the amplifier 23 in order to conduct the pulse rate 
signal through to the indicator unit 4. 

On the other hand, since a timer unit 30 for outputting 
a train of clock pulses is provided within the control 
unit so as to operate in cooperation with the microcom-
puter 25, it is also possible to set the upper and lower 
pulse or heart rate limits in order to produce an alarm 
when the measured rate is out of the range, or to use the 
measurement unit as a stopwatch or a timer unit by 
additionally providing the mode selector switch 101, set 
switch 102, least significant digit setting switch 103, 
most significant digit setting switch 104, and control 
switch 105. These switches are appropriately connected 
to the microcomputer 25 for executing necessary pro-
cessing. 

As described above, since the apparatus for checking 
pulse or heart rates according to the present invention is 
used as either a pulsimeter or a cardiometer according 
to need, that is, according to the state when the body is 65 
at rest or when the body is in motion, it is possible to 
obtain accurate pulse or heart rate easily, thus contrib-
uting to a further accurate health management. 
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Further, since the apparatus is small in size, light in 

weight, and simple in structure, it is possible to attach it 
at any desired position of the body and to remove it 
easily. 

It will be understood by those skilled in the art that 
the foregoing description is in terms of preferred em-
bodiments of the present invention wherein various 
changes and modifications may be made without de-
parting from the spirit and scope of the invention as set 
forth in the appended claims. 

What is claimed is: 
1. An apparatus for checking pulse and heart beat 

rates of a person, which comprises: 
(a) heart beat sensor means for detecting an elec-

trocardiowave and outputting an electrocardi-
owave voltage signal; 

(b) pulse beat sensor means for detecting a pulse and 
outputting a pulse signal; 

(c) connector means to which either one of said heart 
beat sensor means and said pulse beat sensor means 
is selectively connected; 

(d) analog switch means connected by said connector 
means to said heart beat sensor means and said 
pulse beat sensor means; 

(e) microcomputer means connected to said analog 
switch means, said analog switch means connecting 
said heart beat sensor means to said microcomputer 
means when said heart beat sensor means is con-
nected to said connector means and said pulse beat 
sensor means to said microcomputer means when 
said pulse beat sensor means is connected to said 
connector means, said microcomputer means oper-
able for calculating either one of said heart beat 
rate per minute and said pulse beat rate per minute 
in response to either of the electrocardiowave volt-
age signal and the pulse signal; and 

(f) indicator means connected to said microcomputer 
means for displaying the calculated heart beat rate 
or pulse beat rate. 

2. An apparatus for checking pulse and heart beat 
rates of a. person as set forth in claim 1, wherein said 
heart beat sensor means comprises: 

(a) a flexible strap so sized as to fit around the per-
son's chest and having a plurality of passage means 
for preventing accumulation of perspiration when 
the strap is fitted around the person's chest; 

(b) three flexible circular-cone-shaped electrodes 
attached to said strap at positions so chosen that 
when said strap is fitted around the person's chest, 
a first electrode contacts the person's chest at a 
point directly opposing the person's heart and the 
second and third electrodes contact the person's 
chest at points on opposite sides of the person's 
heart, respectively; 

(c) a connector attached to said strap for electrically 
connecting each of said electrodes to said connec-
tor means of the apparatus; 

(d) three wires molded into said strap electrically 
connecting each of said three electrodes to said 
connector respectively; and 

(e) a pair of cloth belts each having first and second 
ends, one of said belts including a buckle at the first 
end thereof and the other of said belts including a 
clip at the first end thereof, each of said belts being 
connected at the second ends thereof to opposing 
ends of said strap for adjustably fastening said heart 
beat sensor means around the person's chest. 
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heart rate signal is then sent into an analog switch 28 
(described later in detail), amplified by  an amplifier 23, 
compared with a predetermined level by a comparator 
24, and inputted to a microcomputer 25. The microcom-
puter in conjunction with a memory unit 29 counts the 5 
two time intervals between each of three heartbeat 
pulses and calculates the pulse rate per minute. In this 
calculation, the microcomputer 25 executes various 
calculation, comparison, and judgement steps in accor-
dance with programs stored in a read-only memory unit 10 
29 in order to avoid the effect of noise or to ignore an 
abnormal abrupt fluctuation of heart rate, that is, to 
only output a relatively stable heart rate to the indicator 
unit 4 without annoying the person checking the heart 
rate with this apparatus. The heart rate derived by the 15 
microcomputer 25 through appropriate arithmetic op-
erations is lastly displayed on the indicator unit 4, such 
as a liquid crystal display. 

Next, in the case when the pulse sensor 6 is connected  
to the connector 5, the light-emitting diode is driven by 20  
a LED drive amplifier 19. The light reflected from the 
blood flowing through capillary vessels under the fin-
ger pad is detected by the light-receiving phototransis-
tor and is amplified through a light signal amplifier 20 25 and next waveform-shaped by a second filter 21. After-
ward, the pulse rate signal is sent into the analog switch 
28, amplified through the amplifier 23, compared with a 
predetermined level through the comparator 24, and 
inputted to the microcomputer 25. In the same way as 30 described in the case of the heart sensor, the pulse rate 
derived by the microcomputer 5 through appropriate 
arithmetic operations is lastly displayed on an indicator 
unit 4. 

The reference numeral 28 denotes a semiconductor 35 
analog switch circuit. When the heart sensor 9.is con-
nected to the connector 5, an input signal is applied 
from the heart sensor 9 to the input of a semiconductor 
switching unit of the analog switch 28. The switch 
circuit connects the first filter 27 to the amplifier 23 in 40 
order to conduct the heart rate signal through to the 
indicator unit 4. On the other hand, when the pulse 
sensor 6 is connected to the connector 5, another input 
signal is applied from the pulse sensor 6 to the input of 
another semiconductor switching unit of the analog 45 
switch 28. The switch circuit connects the second filter 
21 to the amplifier 23 in order to conduct the pulse rate 
signal through to the indicator unit 4. 

On the other hand, since a timer unit 30 for outputting 
a train of clock pulses is provided within the control 50 
unit so as to operate in cooperation with the microcom-
puter 25, it is also possible to set the upper and lower 
pulse or heart rate limits in order to produce an alarm 
when the measured rate is out of the range, or to use the 
measurement unit as a stopwatch or a timer unit by 55 
additionally providing the mode selector switch 101, set 
switch 102, least significant digit setting switch 103, 
most significant digit setting switch 104, and control 
switch 105. These switches are appropriately connected 
to the microcomputer 25 for executing necessary pro- 60 
cessing. 

As described above, since the apparatus for checking 
pulse or heart rates according to the present invention is 
used as either a pulsimeter or a cardiometer according 
to need, that is, according to the state when the body is 65 
at rest or when the body is in motion, it is possible to 
obtain accurate pulse or heart rate easily, thus contrib-
uting to a further accurate health management. 
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Further, since the apparatus is small in size, light in 

weight, and simple in structure, it is possible to attach it 
at any desired position of the body and to remove it 
easily. 

It will be understood by those skilled in the art that 
the foregoing description is in terms of preferred em-
bodiments of the present invention wherein various 
changes and modifications may be made without de-
parting from the spirit and scope of the invention as set 
forth in the appended claims. 

What is claimed is: 
1. An apparatus for checking pulse and heart beat 

rates of a person, which comprises: 
(a) heart beat sensor means for detecting an elec-

trocardiowave and outputting an electrocardi-
owave voltage signal; 

(b) pulse beat sensor means for detecting a pulse and 
outputting a pulse signal; 

(c) connector means to which either one of said heart 
beat sensor means and said pulse beat sensor means 
is selectively connected; 

(d) analog switch means connected by said connector 
means to said heart beat sensor means and said 
pulse beat sensor means; 

(e) microcomputer means connected to said analog 
switch means, said analog switch means connecting 
said heart beat sensor means to said microcomputer 
means when said heart beat sensor means is con-
nected to said connector means and said pulse beat 
sensor means to said microcomputer means when 
said pulse beat sensor means is connected to said 
connector means, said microcomputer means oper-
able for calculating either one of said heart beat 
rate per minute and said pulse beat rate per minute 
in response to either of the electrocardiowave volt-
age signal and the pulse signal; and 

(f) indicator means connected to said microcomputer 
means for displaying the calculated heart beat rate 
or pulse beat rate. 

2. An apparatus for checking pulse and heart beat 
rates of a. person as set forth in claim 1, wherein said 
heart beat sensor means comprises: 

(a) a flexible strap so sized as to fit around the per-
son's chest and having a plurality of passage means 
for preventing accumulation of perspiration when 
the strap is fitted around the person's chest; 

(b) three flexible circular-cone-shaped electrodes 
attached to said strap at positions so chosen that 
when said strap is fitted around the person's chest, 
a first electrode contacts the person's chest at a 
point directly opposing the person's heart and the 
second and third electrodes contact the person's 
chest at points on opposite sides of the person's 
heart, respectively; 

(c) a connector attached to said strap for electrically 
connecting each of said electrodes to said connec-
tor means of the apparatus; 

(d) three wires molded into said strap electrically 
connecting each of said three electrodes to said 
connector respectively; and 

(e) a pair of cloth belts each having first and second 
ends, one of said belts including a buckle at the first 
end thereof and the other of said belts including a 
clip at the first end thereof, each of said belts being 
connected at the second ends thereof to opposing 
ends of said strap for adjustably fastening said heart 
beat sensor means around the person's chest. 
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3. An apparatus for checking pulse and heart beat 
rates of a person as set forth in claim 1, wherein said 
pulse beat sensor means comprises: 

(a) a flexible ring of variable diameter and so sized as 
to fit around the person's finger at a point remote 
from the tip thereof, said ring being open at both 
ends to allow egress of perspiration; 

(b) a sensor unit including an infrared light-emitting 
diode and an infrared phototransistor, said sensor 10 
unit being molded within said ring at a position 
exposed to the person's finger when said pulse beat 
sensor means is in use so that the phototransistor 
detects and outputs a pulse signal indicative of the 
intensity of the infrared light emitted from the light 
emitting diode and reflected from the person's 
finger; and 

(c) a connector attached to said ring electrically con-
necting said sensor unit to said connector means of 20 
the apparatus. 

4. Apparatus for checking and displaying cardiac 
rates comprising: 

(a) first sensor means for detecting an electrocardi-
owave and outputting an electrocardiowave volt-
age signal; 

(b) second sensor means for detecting a pulse beat and 
outputting a pulse signal; 

(c) electric circuit means comprising: 30 
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(i) first circuit means for filtering said electrocardi-

owave signal; 
(ii) second circuit means for filtering said pulse 

signal; and 
(iii) computing and display means for selectively 

computing heart beat rate from said filtered elec-
trocardiowave voltage signal and a pulse rate 
from said filtered pulse signal and for displaying 
the selectively computed rate; 

(d) common connector means for connecting one of 
said first and second sensor means to said electrical 
circuit means; and 

(e) switching means for selectively connecting said 
first circuit means to said computing and display 
means when said first sensor means is connected to 
said common connector means and for connecting 
said second circuit means to said computing and 
display means when said second sensor means is 
connected to said common connector means; 

whereby an appropriate one of said heart beat rate or 
said pulse rate is computed and displayed when either of 
said first or second sensor means is connected to said 
common connector means. 

5. Apparatus for checking and displaying cardiac 
rates as recited in claim 4 wherein said switching means 
is responsive to signals received via said common con-
nector means from said first and second sensor means 
for connecting said first or second circuit means to said 
computing and display means. 

* * * * * 
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(i) first circuit means for filtering said electrocardi-

owave signal; 
(ii) second circuit means for filtering said pulse 

signal; and 
(iii) computing and display means for selectively 

computing heart beat rate from said filtered elec-
trocardiowave voltage signal and a pulse rate 
from said filtered pulse signal and for displaying 
the selectively computed rate; 

(d) common connector means for connecting one of 
said first and second sensor means to said electrical 
circuit means; and 

(e) switching means for selectively connecting said 
first circuit means to said computing and display 
means when said first sensor means is connected to 
said common connector means and for connecting 
said second circuit means to said computing and 
display means when said second sensor means is 
connected to said common connector means; 

whereby an appropriate one of said heart beat rate or 
said pulse rate is computed and displayed when either of 
said first or second sensor means is connected to said 
common connector means. 

5. Apparatus for checking and displaying cardiac 
rates as recited in claim 4 wherein said switching means 
is responsive to signals received via said common con-
nector means from said first and second sensor means 
for connecting said first or second circuit means to said 
computing and display means. 
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