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Description

[0001] In a principal aspect, the present invention re-
lates to a chair and ancillary apparatus incorporated with
the chair for use in the conduct of medical diagnostic
tests in a diagnostic system wherein the subject may be
remotely located.
[0002] U.S. Patent No. 5,544,649 discloses various
techniques for interactive patient monitoring from a cen-
tral station, (e.g., a clinic) of patients located at a remote
site, (e.g., their home). The diagnostic techniques dis-
closed in U.S. Patent No. 5,544,649 rely, at least in part,
upon utilization of apparatus, such as a diagnostic chair
incorporating various sensor apparatus to facilitate the
conduct of diagnostic measurements. Patent No.
5,544,649 discloses a chair which includes sensors for
measuring patient temperature, blood pressure and the
like, and for transmitting such data via alternative trans-
mission means to a central station for analysis and diag-
nosis.
[0003] The diagnostic session involving a patient in a
remote location chair may be interactive. That is, the
health care professional at the central station and the
patient at the remote site are in real time, two-way audio
and video communication and diagnostic data sensed at
the remote location is simultaneously provided in real
time to the central station. Such communication enhanc-
es the validity and the scope of the diagnostic tests being
conducted.
[0004] The diagnostic information is analyzed by per-
sonnel at the central station. This provides a convenient
and low cost manner in which to monitor patient condition
without requiring the patient to physically travel to a di-
agnostic clinic or hospital. This technique and the asso-
ciated apparatus also enable the health practitioner to
direct the patient through test protocols and to diversify
or revise the test protocols as necessary during the in-
teractive session.
[0005] The use of apparatus of this type disclosed,
and, in particular, a chair and various other ancillary
equipment have become the topic of continued research
and development in order to provide apparatus which
senses the diagnostic parameters necessary to provide
immediate and appropriate patient health care or moni-
toring in an inexpensive, yet highly reliable manner. Such
continued research and development has led to the dis-
covery of the apparatus disclosed hereinafter and also
provides for the combination of such apparatus in an in-
teractive diagnostic system.
[0006] US 5,620,003A discloses a method and appa-
ratus for measuring quantities relating to a persons car-
diac activity by measuring the change in weight due to a
blood flow pulse caused by the heart.
[0007] US 5,987,982A discloses an apparatus and a
method to monitor the balance performance of a user.
Two footplates include detectors to detect the load im-
parted to the foot-plate by the user, and a display device
shows, in real time, the detected loads.

[0008] Viewed from a first aspect, the present invention
provides a medical examination device comprising in
combination:

seat for support, said seat having a front edge and
a back edge;
a support for the seat including four legs, each leg
individually positioned upon a load sensor, said load
sensors geometrically distributed beneath the seat
in a rectangular array and aligned generally with the
front edge and the back edge of the seat;
an element for detecting the load on each of the load
sensors to provide a series of individual signals rep-
resenting the load on each of said sensors as said
load on each varies with time;
a signal processor for processing the distinctive sig-
nals from the load sensors including means to meas-
ure the changes in signals over time between the
separate sensors, said distinctive signals request-
ing, in combination, a change in the load on each of
the separate load cells over time to thereby provide
diagnostic information with respect to an individual
sitting on said seat;
characterised in that the diagnostic information in-
cludes a respiration rate derived from the load
changes resulting from the shifting of patient weight
due to respiration.

[0009] A preferred embodiment of the present inven-
tion relates to the construction and design of a seat used
for subject monitoring and medical examination and to
the combination of such a device with a system for remote
monitoring from a central station.
[0010] The device in the form of a seat may incorporate
numerous apparatus for the acquisition of physiological
and other diagnostic parameters from a subject who is
sitting on the device. In a preferred embodiment, a chair
is utilized which accepts commands for the acquisition
and analysis of diagnostic data and sends the results,
either processed on site and/or as raw data, by wireless
communication to a relay system located at the site. The
relay system then transfers data received from instru-
mentation incorporated in the chair to a central system
by means of a wide bandwidth public channel (e.g., wire-
less network, telephone system, cable modem or other
public utility). Communication and sensor control is in-
teractive. That is, the transmissions are two-way trans-
missions. Additionally, two other communication chan-
nels are simultaneously operative, i.e., audio and video
are interactive. Simultaneous, two-way transmission on
three channels results in the capacity to diagnose and,
to a limited extent, treat a patient at a remote site inter-
actively. The channels may also be integrated for exam-
ple by modulation or packing of a single channel signal.
[0011] By way of example and not limitation, the fol-
lowing medical information and testing, protocols are en-
abled by the chair or seat design: (1) finger-tip ECG, (2)
"safety-belt" diagnostic ECG, (3) non-invasive blood
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pressure, (4) weight, (5) balance, (6) respiration rate, (7)
saturated pulse oximetry (SpO2), (8) blood glucose anal-
ysis, (9) lung sounds, (10) expiratory flow (respiration
exhale and/or inhale flow rates), (11) skin resistance, and
(12) hand grip strength. All of the instrumentation re-
quired for the various measurements recited are an in-
tegral part of the chair. No special knowledge, expertise,
or physical dexterity is required on the part of the patient
or subject to participate in the test procedures since all
of the instruments are an integral part of the chair or de-
vice. The chair also provides an ergonomically safe sup-
port for the patient, an aesthetically pleasant appearance
and includes storage for the sensors and instruments not
in use.
[0012] Exemplary of the diagnostic capabilities of the
system and chair is measurement of hand grip strength
of a patient. That is, a hand grip instrument can detect
whether the patient suffers from tremors when gripping
an object and thus can be relied upon as a diagnostic
tool to evaluate the health of a patient. Apparatus which
provide information of this general nature also allows as-
sessment of motor activity which is associated with neu-
rological features or capacity of a patient as well as
strength which is associated with the muscle character-
istics of a patient. Such monitoring is capable of project-
ing the likelihood or impact of stroke, for example, and
other patient abnormalities.
[0013] Thus, a hand grip monitoring device which, in
one embodiment, includes a bladder in the form of an
elongated ellipsoid may be provided. A source of pres-
surized fluid is provided to the bladder with a check valve
connected to the bladder filled with a predetermined vol-
ume of fluid (e.g., gas or liquid). A sensor is connected
to the bladder for monitoring the fluid pressure in the blad-
der and providing a first signal which represents the ab-
solute pressure therein and a second signal represent-
ative of the change in pressure over time. A recorder is
provided for recording the first and second signals. Data
associated with the first and second signals is analyzed,
the first signal being representative of the total energy
associated with patient grip and the second signal asso-
ciated with tremors or a change in pressure with time. As
indicated heretofore, tremors may be indicative of neu-
rological status, neuromuscular pathology or stroke. The
system may include historical recordings of like signals
or a library of data to compare with the measurement or
sensed signals in order to determine the change in patient
health with time. Alarms may be provided to alert the
medical technician at the central station of deviation be-
yond the general patient specific norm.
[0014] Another example involves load cells mounted
on the support legs of the chair or device. The cells detect
shifts in weight which, in turn, can be relied upon to di-
agnose balance and other physiological characteristics
of a patient.
[0015] The chair and its associated diagnostic sensors
may be utilized in combination with a remote monitoring
system or infrastructure which operates from a central

station by communication techniques with multiple, re-
mote sites.
[0016] It is an object of the invention to provide a di-
agnostic chair or device and other ancillary apparatus
used in combination with the chair to provide sensors
that reliable interact with a patient for the measurement
of respiration rate, pulmonary condition, heart condition,
muscle strength, blood pressure, and other physiological
parameters.
[0017] An object of preferred embodiments of the in-
vention is to provide a highly reliable, yet inexpensive
diagnostic apparatus comprised of a chair which may be
utilized at a remote location yet easily transported from
one location to another and easily interfaced with sensor
transmission equipment and with a remote diagnostic
system of the type generally depicted in U.S. Patent No.
5,544,649.
[0018] Another object of preferred embodiments of the
invention is to provide a chair or seat which maybe utilized
to obtain diagnostic data from subjects located at a re-
mote site for transmission to and recordal at a central
station in order to obtain an historic record of the subject
indicative of the wellness or deterioration in wellness of
the subject or the status of recovery of the subject
[0019] These and other objects, advantages and fea-
tures of the invention will be set forth in the detailed de-
scription which follows.
[0020] Preferred embodiments will now be described
by way of example only and with reference to the accom-
panying drawings in which:

Figure 1 is a side elevation of an embodiment of a
chair with sensing apparatus;
Figure la is an exploded sectional view of a portion
of the chair depicted in Figure 1;
Figure 2 is a front elevation of the chair and ancillary
apparatus of Figure 1;
Figure 3 is a schematic view of a hand grip sensor
utilized in combination with the chair of the invention
and with the system incorporating the chair;
Figure 4 is a diagrammatic view of the diagnostic
chair incorporated in a remote monitoring system;
Figure 5 is a block diagram of the signal processing
protocol for the load cells associated with measure-
ment of weight, balance, respiration rate and other
physical characteristics of a subject;
Figure 6 is a series of graphs depicting the readings
from load cells on a time scale and further depicting
readings which represent the sum of various combi-
nations of signals;
Figure 7 is a series of graphs similar to Figure 6 rep-
resenting a distinct physiological pattern;
Figure 8 is another series of graphs similar to Figure
6 representing a further distinct physiological pat-
tern; and
Figure 9 is another series of graphs similar to figure
6 representing a further distinct physiological pattern
or event.
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[0021] The apparatus of the invention comprises the
combination of a chair or the like with various data, audio
and visual transmission components. Thus, the chair de-
picted in Figures I and 2, involves data sensing, collection
and transmission, as well as control of sensors in the
chair through the data transmission links or channels.
The chair typically comprises an element of an overall
system and has self-contained sensing and control ele-
ments. Figure 4 illustrates the chair and home unit com-
ponents of such a system and the invention is described
in the embodiment of a chair.
[0022] Referring to the figures, an exemplary chair in-
cludes the following elements: a seat 14, a back support
16 and an optional moveable, cantilever leg support 18.
The chair is mounted on four, spaced legs 20 or the equiv-
alent four mounting pads on the bottom of a chair base.
Each leg 20 or mounting pad is supported on a separate
load cell 22. A stable platform 23 supports the four load
cells 22. The load cells 22 on fixed support platform 23
are used to measure or indicate weight, balance, and
weight distribution at any given time and as a function of
time as described in more detail below. The load cells 22
preferably are positioned on the corners of a rectangle.
[0023] Back support 16 includes an array of straps 24,
26, 28 and a non-invasive blood pressure cuff strap 33.
Strap 26 is an electronic stethoscope strap 26 used for
assessment of heart and lung sounds and includes a
respirometer used for measuring respiration data. A
"safety belt" like strap 28 is used for diagnostic ECG (elec-
trocardiogram). The "safety belt" like strap 28 is similar
to the design of a safety belt used in an automobile with
attached electrodes 29 to permit secure placement of the
electrodes 29 in the appropriate position on a human
subject for obtaining a diagnostic single, multiple or full
12 lead ECG measurement. Ancillary electrodes 29 may
be provided on the other straps 24, 26.
[0024] Moveable, cantilever leg support 18 facilitates
raising the legs of a patient from resting on the floor when
measuring patient weight by load cells 22. A strain gage
19 in leg support 18 also allows measurement of leg mus-
cle strength. That is, a patient may attempt to lower the
support 18 by engagement with their legs. The force im-
parted on support 18 by such activity may be sensed by
a strain gage 19 to thereby provide a measurement of
leg strength, muscle condition and muscle coordination.
[0025] Arm rests or supports 30 include "finger-tip"
electrodes 32, 34 used for measuring a single lead ECG
lead-I and skin resistance. A hand-grip 36 is used to
measure hand muscular strength and control. A skin sen-
sor 38 is used to measure blood glucose measurements.
An infra-red emitter and sensor 40 is used to measure
SpO2. An infra-red (IR) transmitter and receiver 42 is
used for wireless communication to a transmission de-
vice 44 located at the patient or remote site. Communi-
cation device 44 is then linked to a central station, for
example, by a wireless transmission, switched network
cable line, telecommunication line or the like. An elec-
tronics enclosure 50 is attached underneath the seat 14

and contains the analog to digital conversion and micro-
processor electronics for the operation of the sensor in-
struments in the chair.
[0026] The chair is designed so that the entire weight
of the person sitting in the chair is transferred solely to
the load cells 22. Thus, rectangular platform or frame 23
holds four load cells 22 arranged at the corners of the
rectangular platform 23 supporting the chair. The frame
23 provides a means for physically locating the load cells
22 for supporting the chair. The frame 23 allows the load
cells 22 to be fixed in each of the four corners of the
rectangle or in any other desired geometric pattern as-
sociated with the legs 20 or chair support and the diag-
nostic protocol. Electronics which provide a common ref-
erence voltage to all load cells 22; differential amplifiers
which amplify the temporal changes due to the weight
shift on each load cell 22; bandpass filter for respiratory
monitoring; low pass filter for human balance monitoring
and a microprocessor with a multi-channel analog to dig-
ital converter are all housed in the enclosure 50. Software
which controls data collection and signal processing is
also incorporated in the hardware in the enclosure 50.
Though the four load cells 22 are in a rectangular array,
additional load cells in other arrays may be utilized to
measure weight distribution as it varies with time over
the surface of the seat 14 to thereby permit diagnostic
measurements of the type discussed hereinafter. Each
of the cells 22 provide a separate, recordable signal to
the processing equipment described for ultimate trans-
mission to a central station.

Respiration Rate Measurement

[0027] As previously described, a recliner chair is pref-
erably used in order that support 18 will lift the feet of the
patient from the floor. This is done so that all of the body
weight of the patient is supported solely by the chair and
the weight is directed in some pattern of distribution to
each of the four sensors or load cells 22 under the chair
seat 14 during measurement of respiration and other in-
dices of patient health. That is, as a patient breathes,
there is a small shift of weight from the back to the front
of the chair or vice versa. This weight shift is transferred
to the appropriate front and back load cells 22 in response
to the shifting of patient weight due to respiration. The
load cells 22 are thus arranged such that they can detect
small changes in load due to patient respiratory induced
weight shift. In other words, the load cells 22 are arranged
so that they can detect load changes in both the X and
Y directions, i.e., side to side and front to back of seat
14. As schematically depicted in Figure 5, a high pass
filter may be used to remove the DC component of the
weight signal allowing only the AC changes in the signal
to be passed. Since the AC changes are very small com-
pared with the DC component, AC coupling allows the
signal to be highly amplified. The signal to noise response
of the system is improved by the quadrature nature of
the signals. The quadrature nature of the signals arises
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from the fact that any increase in weight in one direction
in the X-Y plane is compensated by an equal decrease
in weight in the opposing direction in the X-Y plane. Noise
and non-body movement artifacts thus can be removed
from the signal. The front to back and side to side signal
change of a sitting or recumbent subject represents res-
piration rate and many other physical parameters. In oth-
er words, by appropriately positioning load cells 22 and
processing the AC component associated with changes
in weight distribution, the system enables a physician or
diagnostician located at a remote site to monitor respi-
ration rate of the patient in real time responsive, for ex-
ample, to instructed as well as natural breathing patterns.
For example, the patient may have exercised before sit-
ting in the diagnostic chair thereby enabling the diagnos-
tician the opportunity to evaluate respiration rate follow-
ing activity as well as at rest. Many variable patterns of
patient activity are possible, all of which may be remotely
monitored using the described system.

Weight

[0028] The lower portion of the chair acts as a scale
that allows measurement of the gross weight of the pa-
tient sitting in the seat 14 of the chair. To measure total
weight, the patient must raise his or her feet from the
floor allowing all of the body weight to fall on the seat 14
of the chair. The DC component of the load cells signal
is indicative of weight. Note, the chair may not include
the cantilever leg support 18 in which event the patient
must lift his or her legs from the floor to provide a true
DC weight signal by the load cells 22.
[0029] Each individual who sits down in the chair or
gets up from the chair produces a characteristic response
signature of time dependent weight distribution on each
of the four load cells 22. The signature is used for histor-
ical reference to determine if changes in this signature
may indicate physiological or pathological trauma as sug-
gested, for example, by a change in patient ability to bal-
ance and in the response time to the command to change
position (e.g., to rise from the chair) following instructions.
[0030] The monitoring of balance is accomplished by
recording, for example, the transient response on the
load cells 22 as a patient rises from the chair. The tran-
sient response provides a characteristic picture signature
of the shifts of body weight as a function of time when
the patient rises. For example, the weight is initially trans-
ferred from the back to the front of the chair and then
later to the arms 30 which provide support for the person
rising from the chair. Information from the four load cells
22 over time provides a characteristic picture signature
of temporal balance changes as one rises from the chair.
An example of data provided for diagnostic analysis in-
cludes measurement of the movement of the center of
mass of a patient over seat 14 in the X and Y directions
as a function of time. Unlike respiration, the weight sig-
nals relating to changes in balance and gross weight are
large signals containing the DC element. The system is

designed so that the characteristic frequency of the load
cells 22 is well above the upper frequency response re-
quired from the system.
[0031] Periodic monitoring of a person rising from the
chair produces data pattern signatures. These patterns
are stored and statistically compared to new data using
multidimensional statistical analysis. When the new data
pattern signature is significantly different than the stored
data pattern, an alarm (not shown) may be activated in-
dicating the need for further diagnostic investigation. That
alarm may be in the chair, but more appropriately is main-
tained at the diagnostic center.
[0032] In summary, the load cells 22 generate a myriad
of data, including weight or load change as a function of
time for each cell 22 as well as gross load for each cell
22 as a function of time. Preferably, this data is collected
in its most basic form as analog signals by sensors 22.
The signals are then typically converted to digital form
by the software and hardware in the chair and transmitted
by a wireless transmitter 42 to a receiver 44 at the remote
site. There receiver 44 may store the data, compress the
data and otherwise preliminarily process the data and
subsequently forward the data via a preferred network,
for example, to the central station. The data transmission
may be interspersed with data or control signals to the
transmitter 44. The data may thus be downloaded peri-
odically or continually and may be processed, in part be-
fore transmission or transmitted in full.
[0033] The load cell 22 signals may be assigned to a
single channel for transmission to the central station sep-
arate from the other diagnostic signals so that the inter-
relauonship of the various diagnostic protocols may be
observed. For example, weight shift data and gross
weight data may interrelate with heart rate data to provide
diagnostic insight. Consequently, assigning weight or
load cell information to one data channel and heart rate
and condition to another data channel may be optionally
desired and programmed. Other diagnostic information
may also be simultaneously recorded or sensed and then
correlated with heart, weight distribution data, etc. Of
course simultaneous audio and video interaction may al-
so occur to facilitate the diagnostic activity.
[0034] Figures 6 through 9 are graphical results de-
rived from load cell measurements of the direct current
(weight parameter) of the load cells 22 in an experiment
conducted to evaluate the diagnostic capacity of the de-
vice. The load cells were placed in a rectangular array
with left and right back sensors or load cells 22 attached
to the back legs or back edge of the chair and left and
right sensors or load cells 22 attached to with the left and
right front legs or front edge of the chair. Each figure
depicts ten graphs which are the result of the processing
of the signals from the four load cells 22. The first four
graphs in the upper portion of each figure comprise or
specify the absolute weights sensed by each of the sen-
sors 22 taken during 2 second intervals. The next four
graphs show differences between the pairs of adjacent
sensors as indicated on the figure. The final two graphs
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show the summed differences of the back, the front, and
of the left to right sensors, and are indicated as delta right
to left and delta back to front.
[0035] Referring first to Figure 6 there is depicted the
results with respect to a person in good general health
without handicap arising from a chair in a very normal
fashion. The weight of a person arising from the chair is
initially shifted from the back (as sensed by the change
detected by the back sensors) to the front of the chair
(as detected by the front sensors) causing the rise in
signal and thus the rise in weight detected in the front
sensors and a corresponding decrease in the weight de-
tected in the back sensors. Once the person has risen
from the chair, of course both the front and the back sen-
sors show a decrease and a steady state with respect to
weight. In Figure 6 it is seen that the person is risen from
the chair at approximately one second. Also it is to be
noted that the differential weight shift from the front to
the back indicates very little difference between the left
to the right sides. This indicates that the person rose from
the chair in a symmetrical manner. This suggests that
muscle strength and coordination is balanced and that
the person rose from the chair in a normal balanced fash-
ion relying upon the equal strength and agility with re-
spect to muscles on both sides of the body.
[0036] Figure 7 includes graphs quite similar to those
set forth in Figure 6. However, the events required a long-
er time. Approximately two seconds are required to rise
from a chair in the graphs depicted in Figure 7. Again
there is little difference between the left and right sensors
during the event. Thus, though the person took almost
twice as long, the person arose from the chair in a very
symmetrical fashion. This indicates the balance of the
person is symmetrical although because of the prolonged
time to rise from the chair there may be an indication of
weakness or diminished strength or some other indicator
of a physiological problems.
[0037] Figure 8 indicates a person rising slowly from
a chair and then momentarily falling back into the chair
before completely rising. The fact that the person fell back
into the chair is indicated by the bimodal peaks in the
graphs. However, in this circumstance the difference be-
tween the left and right sensors is still comparable indi-
cating that the person rose in a symmetric fashion. These
charts may indicate a loss of balance, a diminution or
loss of muscle strength or other physiological problems,
but in any event, suggest further diagnosis is in order.
[0038] Figure 9 includes graphs or tracings that indi-
cate that the person favors or leans to his or her left side.
That is, the left side measurements increase while the
right side measurements decrease. Otherwise, there is
a shift from the back sensors to the front sensors as the
person rises. The time period or term in order for the
person to effect the movement is also somewhat pro-
longed. The pathophysiological indications from these
charts suggest a weakness on the right side in muscle
or muscle control or balance. Again, further testing and
analysis are indicated.

[0039] Maintaining a record of such charts for a par-
ticular patient and comparing the charts over time will
enable a practitioner to understand whether the person
is maintaining a certain level of health, whether the pa-
tient is declining in health and whether, for example, ther-
apy is assisting the patient with respect to recovery. Fur-
ther charts along with norms associated with certain
movements will facilitate the practitioners analysis and
diagnosis.

Finger-Tip/Arm Rest ECG

[0040] Another type of data collected via the chair sen-
sors relates to electrical sensing, most typically, ECG
sensing. Thus, two electrodes 34, one mounted on the
left arm 30 of the chair and one mounted in the right arm
30 of the chair, may be used to measure tile standard
lead one ECG vector. The use of two electrodes 34 with-
out a reference electrode is made possible by using an
analog design incorporating a very high common mode
rejection. The placement of the electrodes 34 is such that
the measurement is made by the patient holding his or
her arms and hands on both of the arms 30 of the chair
simultaneously.
[0041] A second use of the two electrodes 34 is to pro-
vide a patient activated switch. Placing the fingers on the
electrodes 34 provides one state of the switch, while re-
moving the fingers from the electrodes 34 provides the
second state of the switch. For example, the electrodes
34 of both arms 30 may require touching or activation to
initiate a sequence of sensor operation. Consequently,
initiation of the record of an ECG may not begin until the
patient properly places fingers from each hand on sep-
arate sensors 34. Also, the patient may be required to
operate the switches 34 in a sequence or in response to
an audio or video signal to diagnose sight, sound, re-
sponse time or memory or attention deficit.
[0042] Alternatively, for ECG monitoring, two elec-
trodes 34 are placed on one arm 30 of the chair and a
third electrode 34 (as a ground) is placed on the other
arm 30 of the chair. The input from the two electrodes 34
on the same arm can then be monitored to provide for
the vector one ECG reading or signal.
[0043] Multiple other variations of electrode position-
ing on the arms 30 and/or belts 24, 26, 28 are within the
scope of the invention. For example, the sensors may be
placed in the back support 16 of the chair. Such place-
ment may incorporate redundancy inasmuch as multiple
sensors may be provided to sense the same feature of
patient health. For example, positioning of multiple elec-
trodes 34 on each arm for engagement by separate digits
of each hand can be utilized in combination with various
prescribed video and audio instructions (either prepro-
grammed or initiated by the central station diagnostician).
This may enable detection or analysis of muscular con-
trol, memory, attention span, etc. which, in turn, provide
valuable diagnostic information for detection of disease
such as stroke, Alzheimer disease, etc.
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Safety Belt Diagnostic ECG

[0044] The "safety belt" is a diagnostic element which,
in a preferred embodiment, consists of two portions, a
chest strap 26 which crosses the patient’s chest from the
upper right to the lower left, and a lap portion 28 which
crosses the patient horizontally above the abdomen from
the right side to the left side where it meets with the chest
strap 26. The straps 28, 26 are made with an elastic ma-
terial allowing initial placement of electrode pads 29 to
accommodate a patient’s anatomy. Electrode pods 29
are thus placed in the standard chest predefined posi-
tions used for the limb measurements of, LL and RL as
well as the standard chest positions used for C1, C2, C3,
C4, C5, and C6 of an ECG. The leads LA and RA are
obtained from the finger-tip or arm rest electrodes 34.
The elasticity of the belt strap 28 insures good skin con-
tact while the measurement is made. When the meas-
urement is completed the safety belt strap 28 returns into
a housing 31 mounted on the side of the chair. A full 12
lead ECG consisting of leads 1, 11, 111, AVR, AVL, AVF,
V1, V2, V3, V4, V5, V6 is derived from the input electrodes
29.
[0045] Alternative placement of electrodes is, as sug-
gested above, possible. Thus, the number of electrodes,
their placement, their structure and construction are var-
iable depending upon the diagnostic protocol to be adapt-
ed.

Non-Invasive Blood Pressure

[0046] A cuff 33 is used to measure non-invasive blood
pressure and is stored on the side of the chair. Cuff 33
is designed for easy placement on a patient’s arm. The
blood pressure measurement is activated remotely after
the patient slides his arm into cuff 33. Electronics in the
chair control enclosure or housing 50 automatically mon-
itors inflation and deflation of the cuff. Sensors in cuff 33
detect pressure and pressure change. Measurement of
blood pressure may be effected separately or simultane-
ously with other tests described. Again, a separate data
channel coordinated with other channels may be utilized
in the system. Also, the data may be gathered, proc-
essed, transmitted and analyzed in the manner described
above for load cell data. Other alternatives for data stor-
age and coordination with other parameters are possible
again depending upon the diagnostic protocol adopted
and typically controlled from the central station.

Saturated Pulse Oximetry

[0047] Pulse oximetry is a means to confirm the
amount of oxygen in the blood. Standard instrumentation
uses a comparison of absorption of red and infra-red light
by the body tissue to determine the percentage of oxy-
genated blood cells by placing a finger clip emitter/sensor
40 on patient’s finger. The chair incorporates a finger clip
or socket 40 located in the arm 30 of the chair. The meas-

urement will be made by the patient placing his finger in
the finger clip or socket 40. A socket 40 may be provided
in one or both arms 30. Again, the data may be processed
as described above.

Blood Glucose Analysis

[0048] Blood glucose measurements are usually made
by placing a drop of blood on a chemically treated paper
and recording the color of the paper. The chair has an
optical sensor 38 built into the arm 30 which can measure
the color of the paper. In addition, a sterilized finger prick
60 using disposable finger pricks is built into the arm 30.
A container 41 on the side of the chair is used to store
finger pricks and paper, while another container 62 is
used for disposing the used material. Alternatively, skin
sensors can be attached to the chair to noninvasively
measure blood glucose levels. The chair may also incor-
porate newer blood glucose measuring devices that do
not require the drawing of a blood sample.

Heart and Lung Sounds

[0049] An electronic stethoscope is incorporated in
strap 26 or may be attached to the side or back support
16 of the chair to assess heart and lung sounds. Alter-
natively, the stereoscope may be incorporated in belt or
strap 26.

Respiratory Flow Measurements

[0050] A respirometer 35 attached to the side of the
chair and is used to measure pulmonary inspiratory and
expiratory flow functions. Respirometer 35 may be incor-
porated in strap 26. Skin Resistance
[0051] Skin resistance is measured by placing a high
frequency signal into the finger tip electrode 34 and
measuring the associated resistance between the elec-
trodes 34.

Manual Strength Measurement

[0052] Hand grips 36 placed on one or both arms 30
with sensors are used for early detection of neurological
and neuromuscular dysfunction. The grips 36 measure
the active force caused by muscular contraction as well
as passive sensing of finger motion associated with trem-
ors. Similar technology is built into the leg support 18 rest
for the determination of leg muscle force.
[0053] Typically, referring to Figure 3, one embodi-
ment of a real time hand grip monitoring device comprises
a bladder 36 in the form of an ellipsoid. However, other
bladder shapes may be used which are comfortable for
a patient to hold or grip. The bladder 36 may be positioned
and incorporated in one arm 30 or two bladders 36 may
be provided, one in each arm 30, i.e., for left hand gripping
and for right hand gripping. A comparison of signals from
both the left and right hand arrangement of bladders 36
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is considered important when analyzing certain muscular
and neuromuscular characteristics of a patient.
[0054] The bladder 36 is connected by a tube 70
through a check valve 72 to a fluid source 74. Typically,
the fluid is air, although other fluids may be utilized. The
bladder 36 further includes an internal pressure sensor
76 with sensing leads 77 connected thereto. The sensing
leads 78 connect the sensor 76 with a data recorder 78.
The data recorder 78 is connected with a data comparator
80.
[0055] Typically, the bladder 36 is maintained at at-
mospheric pressure. When there is no manual pressure
applied to the bladder 36, then there is no pressure dif-
ferential with respect to atmospheric pressure. Squeez-
ing the bladder 36 increases the pressure within the blad-
der 36. This pressure is sensed by the pressure sensor
76. The pressure sensor 76 produces an electrical volt-
age proportional to the pressure applied to the sensor
which varies in time, depending upon the patient’s
strength and grip. The voltage contains two elements, a
direct current element and an alternating current ele-
ment. The direct current element represents the absolute
pressure while the alternating current element repre-
sents changes in pressure associated with physiological
change, for example, information relating to muscle or
hand tremors.
[0056] Thus, the signal from the sensor 76 is divided
into two parallel processing paths. The first path is for
the direct current signal. Typically, the path will have a
filter that removes the AC or alternating current portion
of the signal. The second path is for the alternating cur-
rent portion of the signal. This path removes the direct
current portion. In each instance, after removal of the
appropriate portion of the signal, by virtue of an appro-
priate filter, the signal is amplified. The signals Arill then
be converted into a digital format if desired and necessary
by hardware and software in housing 50. The digital sig-
nals then may be transferred to a communication system
as described above or processed on site and then trans-
mitted.
[0057] In practice, it is desirable to have a bladder. 36
associated with both the left hand and right hand of the
patient so as to compare data with respect to both chan-
nels for the left hand and right hand side of the patient.
The patient hand strength with respect to each hand pro-
vides additional physiological information, for example,
associated with stroke and stroke patient recovery.
[0058] In any event, the direct current signal typically
will increase to a steady state value upon manual grip-
ping. The steady state value represents maximum hand
strength. The length of time at that fixed value represents
the time during which the patient can maintain the max-
imum hand grip force on the bladder. Integration of that
fixed value represents the total energy exerted by the
patient. The data is typically recorded for future compar-
ison.
[0059] The alternating current signals are converted
to an appropriate frequency where the data frequency

and amplitude are recorded. Historical comparisons can
then be made for the individual patient or by comparison
to the standard formats or a standard library of informa-
tion. Over time, the change in the readings on both chan-
nels can be determined. The differential readings with
respect to left and right hand signal processing can also
be determined. Thresholds can be set and an alarm can
be provided which will indicate the crossing of a signal
threshold. That may be indicative of a possible abnor-
mality of the patient.
[0060] An alternative embodiment of the hand grip sen-
sor includes a grip mechanism with load cell sensors in
place of the bladder construction described. Other me-
chanical or electromechanical substitutes may be utilized
to provide the AC and DC signals.

System Operation

[0061] Of course, the chair is capable of interactive
use as part of a remote station/central station system as
generally described in the aforementioned U.S. Patent
No. 5,544,649. However, the present invention incorpo-
rates not only sensor specific features associated with
the chair, but also system features associated with the
means and protocol for collecting, analyzing, transmit-
ting, and processing data. Also, the interrelationship of
the collected data is made possible for diagnostic impli-
cation. That is, conducting and measuring multiple phys-
ical parameters simultaneously at a remote site provides
a better diagnostic overview of a patient and the de-
scribed system permits such a diagnostic overview.
[0062] It is possible, however, to vary the function, el-
ements and construction of the diagnostic chair and sys-
tem with the chair. For example, the number of load cells
22 and their geometric array may be varied in order to
enhance the data representative of factors such as
weight, respiration, rate, balance, etc. Also, the chair or
device may be utilized in a hospital or clinic and is not
restricted to remote site use.
[0063] In operation, the patient is directed to sit in the
chair and to follow a series of steps in desired and specific
sequence or simultaneously. The directions are provided
through the remote monitoring audio and video transmis-
sion from the central station. As depicted in Figure 4, a
video screen 51 and camera 53 are utilized in combina-
tion with the chair. As each instrument, for example, the
straps 26, 28 are attached to the patient by the patient,
a signal is initiated and transmitted from the transmitter
receiver 42 to the transmission device 44 and then back
to the central station. The electronics and logic systems
in the electronics enclosure 50 control all of the initial
sensing and set up and the described processing of the
various signals from the patient. Thus, data manipulation
is accomplished in the software and hardware and main-
tained in the chair or at the remote site as an initial first
step. The essential data is then transmitted from the
transmitter receiver to the transmission device and ulti-
mately over some network such as a switched network
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to the central station. Upon completion of the examina-
tion, the patient will rise from the chair and disconnect
the chair from a power source.
[0064] The chair is also useful for detection of physical
change, monitoring of subject wellness, emergency di-
agnosis, general health care management, rehabilitation
monitoring, recovery monitoring, information collection,
information dissemination, and interaction with respect
to health and wellness for geriatrics especially Examples
of the utility of the device include the following.

Example 1. Congestive Heart Failure (CHF) Patients.

[0065] Currently CHF patients present one of the big-
gest challenges of medicine. The New England Journal
of Medicine reports that heart failure affects approximate-
ly 6 million Americans and is the leading cause of hos-
pitalization for adults over the age of 65. Annual expen-
ditures for heart failure related costs are estimated as
high as $38 billion, according to research conducted by
the Journal of the American College of Cardiologists, of
which $23 billion is for hospitalizations.
[0066] Numerous studies suggest that comprehensive
heart-failure-management programs can improve pa-
tients’ quality of life, reduce hospital readmissions and
emergency room visits and save overall costs of treating
this condition. Despite the improved results, physicians
are concerned about the low level of compliance. The
lack of compliance results in inaccurate data received
from patients with the consequence of inappropriate
treatment. The present system and device permits trans-
mission of data such as weight, ECG, balance and co-
ordination information etc., from the patient site to the
monitoring center which will be done automatically with-
out the need of patient activity, audio-visual verification
of medication in-take, and visual contact with a health
practitioner to maintain human contact.

Example 2. Diabetes.

[0067] Diabetes affects 5.9% of the U.S. population,
estimated to be 15.7 million Americans. Approximately
half of all diabetes occurs in people older than 55. Of the
65 and older population yearly 18.4% (6.8 million people
have diabetes). Diabetes causes many serious compli-
cations, including blindness, heart disease and kidney
failure. One in four patients with diabetes develops foot
problems which require treatment. Sixty thousand am-
putations are performed on people with diabetes in the
U.S. each year. Complications from diabetes costs the
U.S. economy $45 billion each year, with an additional
$47 billion attributed to indirect costs from diabetes-re-
lated disabilities.
[0068] Diabetes requires daily self management. Ed-
ucation, frequent monitoring and medication adjustments
in the home setting with the disclosed device will help
patients achieve better glucose and blood pressure con-
trol, thereby preventing or slowing the progression of di-

abetes complications, provide psychological support
achieved by audio-visual interaction with a nurse, and
provide the capability of monitoring and retrieving various
vital signs (i.e., ECG, NIBP, weight) and clinical obser-
vations (i.e., wounds, swelling, etc.) and to prevent com-
plications such as cardiac problems and circulatory prob-
lems leading to amputation, stroke, etc.

Example 3. Parkinson’s Disease

[0069] Parkinson’s disease is a progressive disorder
of the central nervous system affecting approximately 2
out of 1,000 people, and most often develops after age
50. It is one of the most common neurological disorders
of the elderly. Treatment begun early in the disorder can
slow progression of the disease.
[0070] The health care provider may be able to diag-
nose Parkinson’s disease based on the symptoms and
physical examination. However, the symptoms may be
difficult to assess, particularly in the elderly. Some of
these symptoms are: muscle rigidity, stiffness, difficult
bending arms and legs, unstable, or slumped-over pos-
ture, loss of balance, gait changes, shuffling walk slow
movements, difficulty beginning to walk, difficulty in initi-
ating any voluntary movement, small steps followed by
he need to run to maintain balance, freezing of movement
when the movement is stopped, inability to resume move-
ment, shaking and tremor, changes in facial expression.
[0071] Some of these symptoms are not specific to
Parkinson and may be confused with other disorders that
cause similar symptoms. For example, the posture
changes may be similar to osteoporosis or other changes
associated with aging. Lack of facial expression may be
a sign of depression. The tremor may not appear when
the person is sitting quietly with arms in the lap.
[0072] Untreated, the disorder progresses to total dis-
ability, often accompanied by general deterioration of all
brain functions. It may result in an early death if untreated.
[0073] Treated, the disorder impairs people in varying
ways. Most people respond (to some extent) to medica-
tions. The extent of symptom relief, and how long this
control of symptoms lasts, is highly variable. The side
effects of medications may be severe. The device with
its response time test and the ability to detect and meas-
ure tremors will enable the early detection of the disease
as well as the follow up of the efficacy of the medications.
[0074] The type and number of tests which can be im-
plemented utilizing the chair may be varied. All of the
tests described need not be performed. Various addition-
al tests may be incorporated into the chair using addi-
tional types of sensors. Also, the chair (device) may be
automatically controlled from a remote (or near) station
to automatically perform a series of tests without a nurse
or professional guiding the subject. The system can
therefore be programmed to conduct testing upon initia-
tion by the subject of a predefined protocol. The test re-
sults will then be transmitted and/or recorded for later
personal review. Thus, the subject matter of the invention
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is to be limited only by the following claims

Claims

1. A medical examination device comprising in combi-
nation:

seat (14) for support, said seat having a front
edge and a back edge;
a support (23) for the seat including four legs
(20), each leg individually positioned upon a load
sensor (22), said load sensors geometrically dis-
tributed beneath the seat in a rectangular array
and aligned generally with the front edge and
the back edge of the seat;
an element for detecting the load on each of the
load sensors to provide a series of individual sig-
nals representing the load on each of said sen-
sors as said load on each varies with time;
a signal processor for processing the distinctive
signals from the load sensors including means
to measure the changes in signals over time be-
tween the separate sensors, said distinctive sig-
nals presenting, in combination, a change in the
load on each of the separate load cells over time
to thereby provide diagnostic information with
respect to an individual sitting on said seat;
characterised in that the diagnostic informa-
tion includes a respiration rate derived from the
load changes resulting from the shifting of pa-
tient weight due to respiration.

2. The device of claim 1 wherein the signal processor
separates an AC component from a DC component
of each signal and said AC components are further
processed to provide said information.

3. The device of Claim 2 wherein the processor in-
cludes a base reference for each of said load sensors
(22), differential amplifiers to amplify the changes in
signal of each load sensor, a high pass filter to re-
move the DC component of each signal, and a low
pass filter to remove the AC component of each sig-
nal.

4. The device of Claim 1 or 2 further including a sensor
element to sense the voltage associated with each
of the load sensors (22) and a band pass filter to filter
out select signals.

5. The device of Claim 3 or 4 further including a signal
processor for processing the voltage signals from
the load sensors (22) and measure the differential
signal between side to side and front to back for each
of the sensors as this differential signal varies with
time.

6. The device of any preceding claim further including
one or more of the following:

(a) diagnostic ECG sensor;
(b) blood pressure sensor;
(c) respiration rate sensor;
(d) pulse oximetry sensor;
(e) sonic detector;
(f) skin resistance detector;
(g) manual grip sensor,
(h) fluid flow rate sensor; and
(i) glucometer.

7. The device of any preceding claim further including:

a hand grip monitoring device comprising, in
combination;
a bladder (36);
a tube (70) connected to the bladder;
a source (74) of pressurized fluid for the bladder
connected through the tube;
a check valve for monitoring the bladder and
tube filled with a volume of fluid;
a pressure sensor (76) connected to the bladder
for measuring the fluid pressure in the bladder
and providing a first signal representative of the
absolute pressure in the bladder and a second
signal representative of the change in pressure
over time in the bladder;
and a recorder (78) for recording the first signal
over a measured increment of time and for re-
cording the second signal over said measured
increment of time, said first signal being integrat-
ed and recorded, said second signal being re-
corded to provide the frequency and amplitude
over the increment of time.

8. The device of Claim 7 further including historical re-
cordings of like signals and a comparator for com-
paring the recorded signals with historical readings.

9. The device of Claim 8 wherein the historical readings
are derived from the same patient.

10. The device of Claim 8 wherein the historical readings
are derived from a non-patient source.

11. The device of Claim 8, 9 or 10 further including an
alarm for denoting departure from the historical re-
cordings.

12. The device of any preceding claim in combination
with a central station, said device maintained at a
remote station, said stations being linked by two-way
audio, video and/or data channels.

13. The device of Claim 12 in combination with multiple
remote station devices and a single central station
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and further including a control system for monitoring
each device.

14. The device of Claim 13 wherein the control system
for monitoring each device includes a switch for con-
necting the central station to each of said device in-
dividually.

Patentansprüche

1. Medizinische Untersuchungsvorrichtung, die in
Kombination aufweist:

einen Sitz (14) zum Tragen bzw. unterstützen,
wobei der Sitz eine vordere Kante und eine hin-
tere Kante aufweist;
eine Halterung bzw. Unterstützung (23) für den
Sitz einschließlich vier Beinen (20), wobei jedes
Bein individuell über bzw. auf einem Lastsensor
(22) angeordnet wird, wobei die Lastsensoren
unter dem Sitz in einer rechtwinkligen Matrix
geometrisch verteilt und im wesentlichen mit der
vorderen Kante und der hinteren Kante des Sit-
zes ausgerichtet sind;
ein Element zum Erkennen der Last auf jedem
der Lastsensoren, um eine Reihe von individu-
ellen Signalen bereitzustellen, die die Last auf
jedem Sensor darstellen, während sich die Last
auf jedem mit der Zeit verändert;
einen Signalprozessor zum Verarbeiten der un-
terscheidungsfähigen Signale von den Lastsen-
soren einschließlich Mitteln zum Messen der
Veränderungen in den Signalen über die Zeit
zwischen den einzelnen Sensoren, wobei die
unterscheidungsfähigen Signale, in Kombinati-
on, eine Veränderung in der Last auf jeder der
einzelnen Lastzellen über die Zeit darstellen, um
dadurch diagnostische Informationen bezüg-
lich eines Individuums, das auf dem Sitz sitzt,
bereitzustellen;
dadurch gekennzeichnet, dass
die diagnostischen Informationen eine Atemfre-
quenz beinhalten, die aus den Laständerungen
abgeleitet wird, die aus der Verlagerung des Pa-
tientengewichts aufgrund der Atmung resultie-
ren.

2. Vorrichtung nach Anspruch 1, bei der der Signalpro-
zessor eine AC- bzw. Wechselstromkomponente
von einer DC- bzw. Gleichstromkomponente eines
jeden Signals trennt, und die AC-Komponenten fer-
ner verarbeitet werden, um die Informationen bereit-
zustellen.

3. Vorrichtung nach Anspruch 2, bei der der Prozessor
eine Basisreferenz für jeden der Lastsensoren (22),
Differenzverstärker, um die Veränderungen im Si-

gnal eines jeden Lastsensors zu verstärken, einen
Hochpassfilter, um die DC-Komponente eines Si-
gnals zu entfernen, und einen Tiefpassfilter, um die
AC-Komponente eines jeden Signals zu entfernen,
aufweist.

4. Vorrichtung nach Anspruch 1 oder 2, die ferner ein
Sensorelement zum Erfassen der Spannung, die mit
jedem der Lastsensoren (22) zusammenhängt, und
einen Bandpassfilter, um die ausgewählten Signale
auszufiltern, aufweist.

5. Vorrichtung nach Anspruch 3 oder 4, die ferner einen
Signalprozessor zum Verarbeiten der Spannungssi-
gnale von den Lastsensoren (22) und zum Messen
des Differenzsignals zwischen Seite zu Seite und
vorne zu hinten für jeden der Sensoren, während
sich dieses Differenzsignal mit der Zeit verändert,
aufweist.

6. Vorrichtung nach einem der vorstehenden Ansprü-
che, die ferner eines oder mehrere der Nachfolgen-
den aufweist:

(a) diagnostischer EKG-Sensor;
(b) Blutdrucksensor;
(c) Atemfrequenzsensor;
(d) Pulsoxymetriesensor;
(e) Schalldetektor;
(f) Hautwiderstandsdetektor;
(g) Handgriffsensor;
(h) Fluidflussratensensor; und
(i) Glukometer.

7. Vorrichtung nach einem der vorstehenden Ansprü-
che, ferner mit:

einer Handgriffüberwachungsvorrichtung, die,
in Kombination, aufweist;
eine Blase (36) ;
eine Röhre (70), die mit der Blase verbunden ist;
eine Quelle (74) von unter Druck gesetztem
bzw. stehendem Fluid für die Blase, die durch
die Röhre verbunden ist;
ein Kontrollventil zum Überwachen der Blase
und der Röhre, die mit einem Volumen des
Fluids gefüllt ist;
einen Drucksensor (76), der mit der Blase zum
Messen des Fluiddrucks in der Blase und zum
Bereitstellen eines ersten Signals, das bezeich-
nend bzw. repräsentativ für den absoluten
Druck in der Blase ist, und eines zweiten Si-
gnals, das bezeichnend für die Druckverände-
rung über die Zeit in der Blase ist, verbunden
ist; und
einen Rekorder (78) zum Aufnehmen des ersten
Signals über ein gemessenes Zeitinkrement
und zum Aufnehmen des zweiten Signals über

19 20 



EP 1 286 618 B1

12

5

10

15

20

25

30

35

40

45

50

55

das gemessene Zeitinkrement, wobei das erste
Signal integriert und aufgezeichnet wird, wobei
das zweite Signal ausgezeichnet wird, um die
Frequenz und die Amplitude über das Zeitinkre-
ment bereitzustellen.

8. Vorrichtung nach Anspruch 7, die ferner historische
Aufzeichnungen ähnlicher Signale und einen Kom-
parator zum Vergleichen der aufgezeichneten Si-
gnale mit den historischen Werten aufweist.

9. Vorrichtung nach Anspruch 8, wobei die historischen
Werte vom selben Patienten erhalten sind.

10. Vorrichtung nach Anspruch 8, wobei die historischen
Werte von einer Nicht-Patienten-Quelle erhalten
sind.

11. Vorrichtung nach Anspruch 8, 9 oder 10, die ferner
einen Alarm zum Anzeigen einer Abweichung von
den historischen Werten aufweist.

12. Vorrichtung nach einem der vorstehenden Ansprü-
che in Kombination mit einer zentralen Station, wo-
bei die Vorrichtung an einer entfernten Station ge-
halten wird, wobei die Stationen mittels Zwei-We-
ge-Audio-, Video- und/oder Daten-Kanälen verbun-
den sind.

13. Vorrichtung nach Anspruch 12 in Kombination mit
mehreren Vorrichtungen an entfernter Station und
einer einzelnen zentralen Station und ferner ein Kon-
trollsystem zur Überwachung einer jeden Vorrich-
tung aufweisend

14. Vorrichtung nach Anspruch 13, wobei das Kontroll-
system zum Überwachen einer jeden Vorrichtung ei-
nen Schalter zum individuellen Verbinden der zen-
tralen Station mit jeder Vorrichtung aufweist.

Revendications

1. Dispositif d’examen médical comprenant, en
combinaison :

un siège (14) de soutien, ledit siège ayant un
bord avant et un bord arrière ;
un support (23) pour le siège comprenant quatre
pieds (20), chaque pied étant individuellement
positionné sur un capteur de charge (22), lesdits
capteurs de charge étant répartis géométrique-
ment sous le siège selon un motif rectangulaire
et alignés généralement avec le bord avant et
le bord arrière du siège ;
un élément pour détecter la charge sur chacun
des capteurs de charge afin de fournir une série
de signaux individuels représentant la charge

sur chacun desdits capteurs au fur et à mesure
que ladite charge sur chacun varie dans le
temps ;
un processeur de signal pour traiter les signaux
distinctifs des capteurs de charge comprenant
des moyens pour mesurer les évolutions des
signaux dans le temps entre les capteurs sépa-
rés, lesdits signaux distinctifs représentant, en
combinaison, une évolution de la charge sur
chacune des cellules de charge individuelles
dans le temps afin de fournir ainsi des informa-
tions de diagnostic relatives à un individu assis
sur ledit siège ;
caractérisé en ce que les informations de dia-
gnostic comprennent un rythme respiratoire ob-
tenu à partir des évolutions de charge résultant
du déplacement du poids du patient provoqué
par la respiration de celui-ci.

2. Dispositif selon la revendication 1, dans lequel le pro-
cesseur de signal sépare une composante alterna-
tive d’une composante continue de chaque signal et
dans lequel lesdites composantes alternatives sont
ensuite traitées pour fournir lesdites informations.

3. Dispositif selon la revendication 2, dans lequel le pro-
cesseur de signal comprend une référence de base
pour chacun desdits capteurs de charge (22), des
amplificateurs différentiels pour amplifier les évolu-
tions de signal de chaque capteur de charge, un filtre
passe-haut pour éliminer la composante continue de
chaque signal, et un filtre passe-bas pour éliminer
la composante alternative de chaque signal.

4. Dispositif selon la revendication 1 ou 2, comprenant
en outre un élément détecteur pour détecter la ten-
sion associée à chacun des capteurs de charge (22)
et un filtre passe bande pour éliminer par filtrage
certains signaux.

5. Dispositif selon la revendication 3 ou 4, comprenant
en outre un processeur de signal pour traiter les si-
gnaux de tension des capteurs de charge (22) et
pour mesurer le signal différentiel entre un côté et
l’autre et entre l’avant et l’arrière pour chacun des
capteurs au fur et à mesure que ce signal différentiel
varie dans le temps.

6. Dispositif selon l’une quelconque des revendications
précédentes, comprenant en outre un ou plusieurs
des éléments suivants :

(a) un capteur ECG de diagnostic ;
(b) un capteur de pression artérielle ;
(c) un capteur de rythme respiratoire ;
(d) un capteur d’oxymétrie de pouls ;
(e) un détecteur acoustique ;
(f) un détecteur de résistance cutanée ;
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(g) un capteur de saisie manuelle ;
(h) un capteur de débit liquide ; et
(i) un glucomètre.

7. Dispositif selon l’une quelconque des revendications
précédentes, comprenant en outre :

un dispositif de contrôle de saisie manuelle com-
prenant, en combinaison :

une vessie (36) ;
un tube (70) relié à la vessie ;
une source (74) de liquide sous pression
pour la vessie reliée par le tube ;
un clapet anti-retour pour contrôler la vessie
et le tube remplis d’un volume de liquide ;
un capteur de pression (76) relié à la vessie
pour mesurer la pression de liquide de la
vessie et pour fournir un premier signal re-
présentatif de la pression absolue de la ves-
sie et un second signal représentatif de
l’évolution de la pression de la vessie dans
le temps ;
et un enregistreur (78) pour enregistrer le
premier signal pendant un incrément de
temps mesuré et pour enregistrer le second
signal pendant ledit incrément de temps
mesuré, ledit premier signal étant intégré et
enregistré, ledit second signal étant enre-
gistré pour fournir la fréquence et l’amplitu-
de pendant l’incrément de temps.

8. Dispositif selon la revendication 7, comprenant en
outre des enregistrements historiques de signaux si-
milaires et un comparateur pour comparer les si-
gnaux enregistrés aux enregistrements historiques.

9. Dispositif selon la revendication 8, dans lequel les
enregistrements historiques proviennent du même
patient.

10. Dispositif selon la revendication 8, dans lequel les
enregistrements historiques proviennent d’une sour-
ce autre que le patient.

11. Dispositif selon la revendication 8, 9 ou 10 compre-
nant en outre une alarme pour signaler un écart par
rapport aux enregistrements historiques.

12. Dispositif selon l’une quelconque des revendications
précédentes, en combinaison avec un poste central,
ledit dispositif étant maintenu à un poste distant, les-
dits postes étant reliés par des canaux bilatéraux
audio, vidéo et/ou de transmission de données.

13. Dispositif selon la revendication 12, en combinaison
avec plusieurs dispositifs de postes distants et à un
unique poste central et comprenant en outre un sys-

tème de commande pour contrôler chaque dispositif.

14. Dispositif selon la revendication 13, dans lequel le
système de commande pour contrôler chaque dis-
positif comprend un commutateur pour relier le poste
central individuellement à chacun desdits dispositifs.
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