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HEART RATE MONITOR

This is a continuation of application Ser. No. 851,030
filed Nov. 14, 1977, now abandoned which wasitself a
continuation of application Ser. No. 714,873 filed Aug.
16, 1976, abandoned.

This invention relates to cardiac monitoring and
moreparticularly to apparatus for detecting and provid-
ing cardiac signals to processing circuitry.

In the prior art, many devices exist which are adapted
to be used in measuring the heart rate of a subject. The
devices vary from sophisticated, computer-controlled
apparatus capable of monitoring a plurality of patients
simultaneously to small, individual patient units de-
signed to monitor only the heart rate. Of these latter
type devices, the majority accomplish the task of mea-
suring the heart rate by measuring the pulse rate and are
implemented in the form of a wrist band with pressure
sensitive or sound sensitive transducers affixed to the

band andpositioned onthe wrist adjacent to the palm of
the hand. .

In addition to the pulse monitoring devices, some
small individual devices measure the electrocardiac

signal which may be detected from the skin of the sub-
ject. This has been done by wires running from the
device to electrodes affixed by conventional means to
the chest area of the subject. In this manner, a conven-
tional electrocardiac signalis detected by the electrodes
and applied through the wires to the device. The device
may be adapted for use by the subject at several differ-
ent places of the body. For instance, the device may
include a small box-like configuration adapted to be
worn on the belt of the subject or the device may be in
the form of a wrist band adapted for being worn around
the wrist. A problem, however,is that the wires leading
from the chest area to the device, wherever it may be
placed, are prone to disconnection and breakage as the
subject moves, thereby terminating the ability of the
device to monitor.

The reason that wires have been utilized in measuring
the electrocardiac activity in the past is that it has been
thoughtthatit is necessary to continuously monitor the
patient. However, in many instances, it is only neces-
sary to take an instantaneous reading of the heart rate.
Forinstance, if a subject has previously suffered a coro-
nary attack and has recovered sufficiently to lead a
normal, or near normal, life with the exception that his
heart rate should be limited to a certain maximum,it
would only be necessary to take a measurementof the
heart rate during strenuousactivity, such as exercising.
In this case, a continual monitoring of the cardiac activ-
ity of that subject’s heart would be wastefulutilization
of the powersource (battery) powering the device. Of
course the prior art apparatus could be modified by
placing a simple switch on the device to render it active
only when desired by the subject. However, the prob-
lem of wires running from the patient’s chest area to the
area where the device is located, still remains.

In accordance with one preferred embodimentof this
invention, there. is provided a cardiac signal detecter
including a housing containing circuitry for processing
a pair ofelectric signals, each one of which manifests
the electric signal at a different limb of a person, and
further including a band memberofan electrically con-
ductive material. selected to be capable of detecting
electric signals on the skin of such person, said band
beingaffixed to said housing and ofa size to allow the

4,295,472

5

10

_ wn

20

45

55

60

2
housing and band combination to firmly contact one of
the limbs. The band is in electric communication with

the circuitry to provide the signal at said one limb as
oneof the pair ofsignals. In addition, there is provided
receiving means mechanically fixed to the housing and
band combination and electrically isolated therefrom.
The receiving means is in electrical communication
with the circuitry and adaptedto receive, by contact, an
electric signal from the other limb and to provide such
received signal to the circuitry as the other one of the
pair of signals.

A preferred embodimentof this invention is hereafter
described with specific reference being made to the
following FIGS., in which:

FIG. 1 showsa pair of wrist band detectors adapted
for use with circuitry associated with one of the wrist
bands;

FIG. 2 showsthe face of the housing containing the
circuitry for processing the signals detected by the de-
tectors of FIG.1;

FIG.3 showsan alternate embodimentof the housing
containing the circuitry shown in FIG. 1; and

FIG. 4 shows the orientation of FIGS. 4¢ and 4b

which in turn show,in block format, a circuit diagram
for processing the signals detected by the apparatus
shown in FIG.1 or FIG.3.

Referring now to FIG.1, a pair of wrist bands 10 and
12 each adapted to be worn on a different wrist of a
subject are shown. Wrist band 10 includes the housing
14, a contact member 16 and a pair of flexible metal
expansion members 18 and 20, connecting housing 14
contact 16. :

Housing 14 contains the electronic circuitry used in
processing the pair of signals representing a lead I elec-
trocardiac lead signal. This circuitry will be described
in detail hereafter with respect to FIGS. 4a and 46,
arranged as shown in FIG. 4. As is wellknownin the
art, a lead I electrocardiac signal is derived from theleft
and right hand wrists of the subject and measures the
electrical activity of the heart along a plane running
generally parallel to the ground as a patient is in an
upright position.

Contact member 16 includes a conductive portion 22
and an insulator portion 24 arranged so that conductive
portion 22 is not in electrical communication with ex-
pansion members18 or 20. A wire 26 or otherelectrical
conducting member connects conductive portion 22 to
the circuitry within housing 14.

Expansion members 18 and 20 maybesimilar to con-
ventional metal expansion watch bands. However,
members 18 and 20 should be of a material capable of
detecting electrical signals appearing on the skin when
in firm contact with the skin. In addition, members 18
and 20 should be-constructed to conduct the detected

electric signal to the electric circuitry within housing
14, with which circuitry members 18 and 20 are in elec-
trical communication.. Expansion. members 18 and 20
should also be constructed to be adjustable by either
deleting or adding links therein so that the entire wrist’...
band 10 can besized tofit firmly around the wrist of the
subject thereby allowing a firm contact between bands
18 and 20 and the skin to achieve good electrical detec-
tion of the skin signals. Further, bands 18 and 20 should
be of an adequate width to allow sufficient surface.area
for good contact. . . ce ;

Band 12 is similar to band 10 with the exception that
no housing for electrical circuitry is included and no
insulator portion, such as portion 24, is included in
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