EP 1 467 651 B1

(19)

Europaisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 1 467 651 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A61B 5/0245(2006.01)
29.10.2008 Bulletin 2008/44
(86) International application number:
(21) Application number: 02794057.6 PCT/US2002/038097
(22) Date of filing: 26.11.2002 (87) International publication number:
WO 2003/047427 (12.06.2003 Gazette 2003/24)
(54) WIRELESS ELECTROCARDIOGRAPH SYSTEM
DRAHTLOSES ELEKTROKARDIOGRAPHISCHES SYSTEM
SYSTEME D’ELECTROCARDIOGRAMME SANS FIL
(84) Designated Contracting States: * GUNDLACH, John, David
AT BE BG CHCY CZDE DK EE ES FI FR GB GR Acton, MA 01720 (US)
IEIT LI LU MC NL PT SE SKTR « HOPMAN, Nicholas, C.
Lake Zurich, IL 60047 (US)
(30) Priority: 30.11.2001 US 998733 e WILLIAMS, Daniel, L.
Norwell, MA 02061 (US)
(43) Date of publication of application: » LODATO, Franco
20.10.2004 Bulletin 2004/43 Weston, FL 33327 (US)
e SALEM, Michael
(73) Proprietor: LifeSync Corporation Ft. Lauderdale, FL 33305 (US)
Fort Lauderdale FL 33301 (US)
(74) Representative: Jackson, Robert Patrick
(72) Inventors: Frank B. Dehn & Co.
¢ ISTVAN, Rud St Bride’s House
Fort Lauderdale, FL 33301 (US) 10 Salisbury Square
* GREGORY, Bill London

Fort Lauderdale, FL 33316 (US)
SOLOVAY, Kenneth

Weston, FL 33331 (US)
CHASTAIN, David, Paul

Acton, MA 01720 (US)

(56)

ECA4Y 8JD (GB)

References cited:
GB-A- 2 258 587
US-A- 3 774 594
US-A- 4 434 801

US-A- 3 547 104
US-A- 4 425 921

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 467 651 B1 2

Description

[0001] A portion of the disclosure of this patent docu-
ment contains material that is subject to copyright pro-
tection. The copyright owner has no objection to the fac-
simile reproduction by anyone of the patent document or
the patent disclosure, as it appears in the Patent and
Trademark Office patent file or records, but otherwise
reserves all copyright rights whatsoever.

RELATED APPLICATIONS

[0002] This international application claims priority to
U.S. Application Serial No. 09/998,733 for a WIRELESS
ECG SYSTEM, filed November 30, 2001, the disclosure
and content of which is hereby incorporated by reference
in its entirety.

FIELD OF THE INVENTION

[0003] The presentinvention relates to a cardiac mon-
itoring system and, more particularly, to a wireless elec-
trocardiograph (ECG) system.

BACKGROUND OF THE INVENTION

[0004] An electrocardiograph (ECG) system monitors
heart electrical activity in a patient. Conventional ECG
systems utilize conductive pads or electrodes placed on
a patient in specific locations to detect electrical impulses
generated by the heart during each beat. In response to
detection of the electrical impulses from the heart, the
electrodes produce electrical signals indicative of the
heart activity. Typically, these electrical signals are di-
rectly transferred from the electrodes to a stationary ECG
monitor via multiple cables or wires. The ECG monitor
performs various signal processing and computational
operations to convert the raw electrical signals into mean-
ingful information that can be displayed on a monitor or
printed out for review by a physician.

[0005] Doctors have used ECG systems to monitor a
patient’s heart activity for decades. Currently, there are
several different systems that use ECG signals to monitor
a patient’s heart activity. These systems, however, are
generally stationary and are not developed or suitable
for portable use. While portable telemetry systems exist,
they are notadirect replacementfor stationary ECG mon-
itors. Moreover, because conventional systems use mul-
tiple cables or wires, and are cumbersome and uncom-
fortable for the patient, and require a significant amount
of set up time. Thus, a need exists for an ECG system
that solves the aforementioned problems.

BRIEF SUMMARY OF THE INVENTION

[0006] The presentinvention relatesto awireless ECG
system thatis universally compatible with existing or con-
ventional ECG monitors. The ECG system comprises a

10

15

20

25

30

35

40

45

50

55

chest assembly, a body electronics unit, and a base sta-
tion. The chest assembly connects to electrodes specif-
ically located on a patient’s body for detecting electrical
signals from the patient’s heart. The electrical signals are
detected by the chest assembly - thus, providing up to a
"7 lead" analysis of the heart. Alternatively, the chest as-
sembly can be augmented with a precordial assembly
that connects to electrodes specifically located on the
patient’s body - thus, providing a "12 lead" analysis of
the heart.

[0007] Viewedfromafirstaspect,the presentinvention
provides a chest assembly for detecting electrical signals
from a patient’s heart comprising:

an electrode retaining section having a plurality of
electrode connectors for releasably connecting to
electrodes;

a chest assembly connector attached to the elec-
trode retaining section; and

a sensor pin on the chest assembly connector for
completing a circuit within a body electronics unit by
inserting the chest assembly connector into a chest
assembly port of the body electronics unit.

[0008] Viewed from a second aspect, the present in-
vention provides a body electronics unit for use in a sys-
tem for monitoring cardiac activity in a patient comprising:

a chest assembly port for removably receiving a
chest assembly connector attached to a chest as-
sembly, the chest assembly connector including a
sensor pin that completes a circuit within the body
electronics unit when the chest assembly connector
is inserted into the chest assembly port, wherein
electrical signals detected from a patient’s heart are
transmitted to the body electronics unit via the chest
assembly.

[0009] The electrical signals are transmitted through
the chest assembly and the precordial assembly to the
body electronics unit, which may be removably secured
to the patient via an armband. The body electronics unit
may transmit the electrical signals to the base station via
radio transmission. The base station transmits the elec-
trical signals to a conventional ECG monitor via standard
cabling, which, in turn, processes or transforms the elec-
trical signals into meaningful information that can be dis-
played on the ECG monitor for review by a physician.
[0010] The ECG system eliminates the wires that or-
dinarily tethers an ECG patent to an ECG monitor by
replacing conventional wires with a radio link. The
present invention is lightweight and portable - thereby
providing increased comfort and mobility to the patient
In addition, the presentinvention requires decreased set-
up times and is more convenient for health practitioners
to use than conventional ECG systems.

[0011] These as well as other novel advantages, de-
tails, embodiments, features, and objects of the present
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invention will be apparent to those skilled in the art from
the following detailed description of the invention, the at-
tached claims and accompanying drawings, listed herein
below which are useful in explaining the invention.

BRIEF DESCRIPTION OF THE DRAWLING

[0012] The foregoing aspects and many of the advan-
tages of the present invention will become readily appre-
ciated by reference to the following detailed description
of the preferred embodiment, when taken in conjunction
with the accompanying drawings, wherein: Figure 1 is a
perspective view of an exemplary embodiment of the
ECG system;

Figure 2 is a cross sectional view of the chest as-
sembly and the precordial assembly;

Figure 3 is a top view of an exemplary embodiment
of the chest assembly;

Figure 4 is a top view of an exemplary embodiment
of the precordial assembly;

Figure 5 is a perspective view of an exemplary em-
bodiment of the body electronics unit;

Figure 6 is a top view an exemplary embodiment of
the assembly connectors;

Figure 7 is a front view of an exemplary embodiment
of the body electronics unit;

Figure 7a is an exemplary embodiment of the user
interface of the electronics body unit;

Figure 8 is a block diagram of an exemplary embod-
iment of the transmitter;

Figure 9a is a perspective view of an exemplary em-
bodiment of the base station used in conjunction with
the token key;

Figure 9b depicts the body electronics unit used in
conjunction with the token key;

Figure 10 is a perspective view of an exemplary em-
bodiment of the base station;

Figure 11is afrontview of an exemplary embodiment
of the base station;

Figure 11 ais an exemplary embodiment of the user
interface of the base station;

Figure 12 is a block diagram of an exemplary em-
bodiment of the receiver;

Figure 13 is a perspective view of an exemplary em-
bodiment of the base station;

Figure 14 is an exemplary embodiment of the adap-
tor assembly;

Figure 15 is another exemplary embodiment of the
adaptor assembly;

Figure 16 is another exemplary embodiment of the
adaptor assembly; and

Figure 17 is aflow chart of an exemplary embodiment
for operation of the ECG system.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0013] Forabetter understanding of the presentinven-
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tion, reference may be had to the following detailed de-
scription taken in conjunction with the appended claims
and accompanying drawings. Briefly, the present inven-
tionrelates to a wireless, portable ECG system. Referring
to Figure 1, the ECG system 10 comprises a chest as-
sembly 12, a body electronics unit 14, and a base station
16.

[0014] The chest assembly 12 is a one-piece flexible
circuit that connects a plurality of electrode connectors
18, which are individually labeled 18a, 18b, 18c 18d, and
18e. The electrode connectors 18 have releasable con-
nections that connect to electrodes 20, which are indi-
vidually labeled 20a, 20b, 20c, 20d, and 20e. Preferably,
the electrode connectors 18 have snap terminals that
connect to electrodes 20 having snap terminals. Each
electrode connector 18 connects to an electrically con-
ductive element or trace for transmitting electrical sig-
nals. The electrically conductive elements or traces run
along the chest assembly 12 and connect to a chest as-
sembly connector 21.

[0015] Referring to Figure 2, the chest assembly 12
has outer layers 22, 24 that are constructed of a light-
weight and reasonably moisture resistant material, such
as DuPont Sontara® or other suitable fabric. Adhesive
layers 26, 28 secure insulating layers 30, 32 to the outer
layers 22, 24 respectively. Insulating layers 30, 32 are
constructed of Mylar® (polyester) film or other suitable
insulating material. Adhesive layers 34, 36 secure the
insulating layers 30, 32 to a base layer 38. The base layer
38 is preferably constructed of Mylar film and has a first
side 40 and a second side 42. The electrically conductive
elements or traces that connect to the electrode connec-
tors 18 are located on the first side 40 of the base layer
38. One such conductive element or trace is shown at
39. A shielding layer 44 for reducing any external infer-
ences or radio frequency noise with the chest assembly
12 is located on the second side 42 of the base layer 38.
The shielding layer 44 may be constructed of single or
multiple layers of dielectric, or electrically or magnetically
conductive material. The back of the electrode connector
18 may also be covered with Mylar to further insulate the
chest assembly 12 and prevent an externally applied
electric potential from entering the ECG system. The
shielding layer preferably comprises an X-patterned grid.
[0016] Referring back to Figure 1, the chest assembly
12 attaches to five electrodes 20 and provides a means
for generally positioning the electrodes on the patient,
thereby providing up to a"7 lead" analysis of the electrical
activity of the heart. The electrode connectors 18 are
preferably labeled and color-coded to ensure that the
chest assembly 12 is properly positioned on the patient
and connected to the appropriate electrodes 20. For in-
stance, the electrode connectors 18a, 18b, 18c, 18d, 18e
are labeled RL, LA, LL, RA, and V, respectively. The
chest assembly 12 is constructed such that the RA elec-
trode connector is connected to an electrode positioned
on the right side of the patient’s chest about level of the
first and second intercostal space, the LA electrode con-
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nector is connected to an electrode positioned on the left
side of the patient’s chest about level of the first and sec-
ond intercostal space, the RL and LL electrode connec-
tors are connected to electrodes positioned on the left
side of the patient’s torso, and the V electrode connector
is connected to an electrode positioned in the middle of
the patient’s chest about level of the fourth and fifth in-
tercostal space. The chestassembly 12 is designed such
thatitis centered on the chest below the patient’s clavicle.
[0017] Referring to Figure 3, the chest assembly 12 is
configured to provide flexible positioning of the chest as-
sembly 12 on the patient. Figure 3 is for illustrative pur-
poses only, and thus, the chest assembly 12, as depicted
in Figure 3, is not limited to any particular shape or con-
figuration. The chest assembly 12 has a linear section or
tail 46 extending from the chest assembly connector 21.
Referring back to Figure 1, the tail 46 has a securing
means 46a which allows the tail 46 to extend to either
side of the patient. This securing means 46a may be any
suitable mechanical device although adhesive or a clip
is most preferred. Referring back to Figure 3, the tail 46
flows into an electrode retaining section 47. The elec-
trode retaining section 47 has an arcuate section 48. A
first expandable arm 50 attaches to the arcuate section
48. The RA electrode connector attaches to the first ex-
pandable arm 50. The arcuate section 48 flows into a
transition section 52. The LA electrode connector attach-
es to the transition section 52. The transition section 52
flows into a linear run 54. The RL electrode connector
attaches to the linear run 54. A second expandable arm
56 and an extension arm 58 attach to the linear run 54.
The V electrode connector attaches to the second exten-
sion arm 58 and the LL electrode connector attaches to
the second expandable arm 56.

[0018] The expandable arms 50, 56 are die cut in a
serpentine pattern. The expandable arms 50, 56 com-
prise polypropylene or polyethylene fabric, Kapton, My-
lar, or other flexible, memoryless material. The expand-
able arms 50, 56 expand, if necessary, by elongating the
serpentine pattern. When expanded, a portion or all of
the expandable arm is extended. Where only a portion
of the expandable arm is extended, another portion re-
mains folded. The expandable arms 50, 56 allow for ex-
tension as needed to so that the chest assembly 12 can
fit patients of various sizes and also allow for patient
movement when the patient is wearing the chest assem-
bly 12. The extension arm 58 allows for flexible position-
ing of the V electrode connector in the middle of the pa-
tient’s chest such as placement at electrode position V1,
V2 or V3. In some instances, the health care practitioner
may desire not to utilize the extension arm 58 for taking
electrocardiograph measurements. Thus, to keep the ex-
tension arm 58 secured to the linear run 58 and to ensure
that the extension arm 58 will not interfere with the place-
ment and positioning of the chest assembly12, the ex-
tension arm 58 is die cut with a perforated seam that
connects the extension arm 58 and the linear run 54 along
the length of the extension arm 58. If the health care
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practitioner desires to use the extension arm 58, the per-
forated seam is unbroken so that the extension arm 58
can be selectively positioned on the patient’s chest.
[0019] The chestassembly 12 can be used with a pre-
cordial assembly 60 to provide a "12-lead" analysis of
the electrical activity of the heart. Similar to the chest
assembly 12, the precordial assembly 60 is a one-piece
flexible circuit that connects a plurality of electrode con-
nectors 62. The electrode connectors 62 have releasable
connections that connect to electrodes 64. Preferably,
the electrode connectors 62 have snap terminals that
connect to electrodes 64 having snap terminals. Each
electrode connector 62 connects to an electrically con-
ductive element or trace for transmitting electrical signals
from a patient’s heart. The electrically conductive ele-
ments or traces run along the precordial assembly 60
and connect to a precordial assembly connector 66. The
precordial assembly 60 has the construction as shown
in Figure 2.

[0020] AsdepictedinFigure 1,the precordialassembly
60 attaches to six electrodes 64 that are selectively po-
sitioned on the abdomen and middle chest of the patient.
The electrode connectors 62 of the precordial assembly
60 are preferably labeled and color-coded so as to pre-
vent a health care provider from applying or positioning
the precordial assembly onto the patient improperly. For
instance, the electrode connectors 62a, 62b, 62c, 62d,
62e, and 63f are labeled V1, V2, V3, V4, V5, and V6,
respectively. When the precordial assembly 60 is used,
the V electrode connector on the chest assembly 12 is
removed from its electrode and replaced with an elec-
trode connector on the precordial assembly 60.

[0021] As shown in Figure 4, the precordial assembly
60 is configured to provide flexible positioning of the pre-
cordial assembly 60 on the patient. Figure 4 is for illus-
trative purposes only, and thus, the precordial assembly
60, as depicted in Figure 4, is not limited to any particular
shape or configuration. The precordial assembly has a
linear section or tail 68 extending from the precordial as-
sembly connector 66. The linear section or tail 68 flows
into an electrode retaining section 69. The electrode re-
taining section 69 has a first arcuate section 70 having
a first transition section 72. The V2 electrode connector
attaches to the first transition section 72. The V1 elec-
trode connector attaches to a first extension arm 74 con-
nected to the first transition section 72. A second arcuate
section 76 extends from the first transition section 72. A
second transition section 78 abuts the second arcuate
section 76 and the V4 electrode connector attaches to
the second transition section 76. The V3 electrode con-
nector attaches to a second extension arm 80 connected
the second transition section 78. A third arcuate section
82 flows from the second transition section 78. The third
arcuate section 82 abuts a third transition section 84. The
V5 electrode connector attaches to the third transition
section 84. A fourth arcuate section 86 extends from the
third transition section 84. The V6 electrode attaches to
the fourth arcuate section 86. The configuration of the
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precordial assembly 60 allows the health care provider
or physician to flexibly position the electrode connectors
62 as needed to properly situate the precordial assembly
60 on the patient and to allow for patient movement when
the patient is wearing the precordial assembly 60.
[0022] Inoperation,the chestassembly 12 andthe pre-
cordial assembly 60 detect electrical signals generated
by the heart during each beat and transfer these signals
to the body electronics unit 14. When the system is op-
erating in "7 lead" mode (i.e. when only the chest assem-
bly 12is being used) the body electronics unit 14 acquires
signals from the RL, RA, LL, LA, and V electrodes. The
body electronics unit 14 uses the RL electrode as a
ground reference. When the system is operating in the
"12 lead" mode (i.e. the chest assembly 12 and the pre-
cordial assembly 60 are being used) the body electronics
unit 14 acquires signals from the RL, RA, LL, and LA
electrodes via the chest assembly 12 and acquires sig-
nals from the V1, V2, V3, V4, V5, and V6 electrodes via
the precordial assembly 60. Alternatively, a various
number of electrodes may be monitored by the system.
For example, the health care provider or physician may
choose to use only two electrodes to monitor the heart,
seven electrodes to monitor the heart, or the like. In other
words, the present system is not limited to performing a
"7 lead" and "12 lead" analysis of the heart. In addition,
to detecting electrical signals from the heart, the chest
assembly 12 and the precordial assembly 60 may be
constructed to detect other vital signs of the patient, for
example, pulse, respiration rate, heart rate, temperature
EEG signals, and pulse oximeter signals.

[0023] Referring to Figure 5, the chest assembly 12
connects to the body electronics unit 14 via a chest as-
sembly connector 21. Specifically, the chest assembly
connector 21 inserts into a chest assembly port 88 locat-
edinthe body electronics unit 14. Similarly, the precordial
assembly 60 connects to the body electronics unit 14 via
the precordial assembly connector 66. Specifically, the
precordial assembly connector 66 (not shown) inserts
into a precordial assembly port 90. Resisters are con-
nected to the chest assembly port 88 and the precordial
assembly port 90 to prevent excessive electrical current
from entering the body electronics unit 14 - thereby en-
suring that the body electronics unit 14 continues to op-
erate properly in the presence a strong electrical current
caused by a defibrillator (i.e. a 5 kV defibrillation excita-
tion). The chest assembly connector 21 and the precor-
dial assembly connector 66 are specifically keyed or con-
figured to prevent the assembly connectors 21, 66 from
being inserted into the assembly ports 88, 90 backwards,
misaligned or otherwise improperly. Moreover, the chest
assembly connector 21 is keyed or configured such that
it is not compatible with the precordial assembly port 90.
Likewise, the precordial assembly connector 66 is keyed
or configured such that it is not compatible with the chest
assembly port 88. Specifically, as shown in Figure 5A,
the chest assembly connector 21 has tongues 21 a spe-
cifically configured or arranged to fit into corresponding
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grooves 21b of the chest assembly port 88. Accordingly,
the chest assembly connector 21 can only be connected
to the chest assembly port 88 in one orientation. For ex-
ample, if the tongues 21a are not aligned with the grooves
21b, the chest assembly connector 21 will not couple to
the chest assembly port 88. Likewise, the precordial as-
sembly connector 66 has tongues (not shown) specifi-
cally configured or arranged to fit into corresponding
grooves (not shown) of the precordial assembly port 90.
[0024] As shown in Figure 6, the chest assembly con-
nector 21 and the precordial assembly connector 66 (not
shown) have retaining clips or flanges 92 located on the
sides of the connectors 21, 66 for removably securing
the connectors 21, 66 into the assembly ports 88, 90.
However, other means may be used to removably secure
the connectors 21, 66 in the assembly ports 88, 90, such
as screws, pins or the like. In addition, the assembly con-
nectors 21, 66 may have spring flanges or clips 94 located
at the tip of the connectors 21, 66 for providing a bias or
tension against the assembly ports 88, 90. The spring
flanges or clips 94 provide the connectors 21, 66 with a
secure fit within the assembly ports 88, 90, thereby re-
ducing any play or movement of the connectors 21, 66
within the assembly ports 88, 90. The electrically con-
ductive elements or traces are specifically configured on
the connectors 21, 66 so as to ensure that the electrical
signals fromthe heartare properly transmitted to the body
electronics unit 14. In other words, the electrically con-
ductive elements or traces must be sufficiently spaced
apart or otherwise isolated in some manner to prevent
arcing across the electrically conductive elements. In ad-
dition, the spacing of the electrically conductive elements
or traces permits the chest assembly and the precordial
assembly to withstand defibrillation shock. Furthermore,
the connectors 21, 66 have ribs 96 for preventing the
electrically conductive elements or traces from coming
into contact with metal objects or the like when the con-
nectors 21, 66 are not inserted into the assembly ports
88, 90.

[0025] The chest assembly connector 21 has a sensor
pin or ground pin 98 that completes a circuit within the
body electronics unit 14 when the chest assembly con-
nector 21 is plugged into the chest assembly port 88,
thereby activating the power and bringing the body elec-
tronic unit 14 out of "sleep mode." The sensor pin has
specific tongue that corresponds and fits into a groove
located in the chest assembly port 88. The sensor pin 98
serves as a means for the body electronics unit 14 to
identify the chest assembly 12 and to prevent the use of
other chest assembilies or electrocardiograph wearables
that are not designed to be used with the on-body elec-
tronic unit 14. In other words, the power of the body elec-
tronics unit 14 will not activate unless the body electronics
unit 14 identifies or recognizes the sensor pin 98 of the
chest assembly 12.

[0026] The outside casing of the body electronics unit
14 is constructed of lightweight, molded plastic, such as
acrylonitrile-butadiene-styrene (ABS) or other suitable
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material. The shape and configuration of the body elec-
tronics 14 unit is not limited to any particular shape or
configuration. As shown Figure 1, the body electronic
unit 14 removably secures to the patient’s arm via an
armband 100, thus making the body electronics unit 14
readily accessibly to the patient. The armband 100 wraps
around either the patient’s right or left arm and attaches
via Velcro or other suitable fastening means such as pins,
snaps, or the like. The body electronics unit 14 slides
under a strap or pocket on the armband 100. Referring
to Figure 7, the body electronic unit 14 has a user inter-
face 102 and a battery 104. The user interface 102 pro-
vides information to the patient pertaining to the system’s
operating status or functionality. For example, an exem-
plary embodiment of the user interface 102 may provide
information on whether the body electronics unit 14 is
communicating or transmitting normally to the base sta-
tion 16, whether the battery 104 of the body electronics
unit 14 is charging or the battery 104 is low, whether the
power of the body electronics unit 12 is activated, or
whether the body electronics unit 14 or base station is
malfunctioning. In addition the user interface 102 may
provide instructions on the correct order or procedure for
pairing or coupling the body electronics unit 14 with the
base station 16. Such information may be communicated
to the patient via the user interface 102 in various ways,
for example, LEDs, LCD, text, audible tones, etc. An ex-
emplary embodiment of the user interface is shown in
Figure 7a. The user interface 102 is readily accessible
tothe patient when the body electronics unit 14 is secured
to the armband 100.

[0027] The battery 104 is inserted into a battery port
106 located in the bottom of the body electronics unit 14.
The battery 104 is retained in the battery port 106 by
latches or other suitable fastening means, such as clips,
screws or the like. The battery 104 is preferably a 3.6 V
Li-ion rechargeable battery. The battery 104 is readily
accessible to the patient when the body electronics unit
14 is secured to the armband 100.

[0028] The body electronics unit 14 controls the acqui-
sition of the ECG signals from the chest assembly 12 and
the precordial assembly 60. A transmitter 108 within the
body electronics unit 14 receives or acquires ECG sig-
nals from the chest assembly 12 and the precordial as-
sembly 60 preferably at 3 kbps. When the system is op-
eratingin "7 lead" mode (i.e. when only the chest assem-
bly 12is being used) the body electronics unit 14 acquires
signals from the RL, RA, LL, LA, and V electrodes. When
the system is operating in the "12 lead mode" (i.e. the
chest assembly 12 and the precordial assembly 60 are
being used) the body electronics unit 14 acquires signals
from the RL, RA, LL, and LA electrodes via the chest
assembly 12 and acquires signals from the V1 thru V6
electrodes via the precordial assembly 60. In addition,
other vital signs of the patient may be detected by the
system and transmitted to the body electronics unit 14,
for example pulse, respiration rate, heart rate, tempera-
ture, EEG signals and pulse oximeter signals.
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[0029] As shown in Figure 8, the transmitter 108 com-
prises an application specific integrated circuit, a proc-
essor or other circuit 110, a plurality of signal channels
112, a multiplexer 114, an analog-to digital converter
(ADC) 116, acontroller 118, and aradio 120. Additionally,
fewer or different components can be used. The body
electronics unit 14 has nine signal channels 112 corre-
sponding to the ten electrodes connected to the chest
assembly 12 and the precordial assembly 60. The elec-
trode channels 112 each comprise a connector 122, a
filter 124, an amplifier 126, a Nyquist filter 128 and a track
and hold circuit 130. The connectors 122 of the signal
channels 112 connect to either the chest assembly port
88 or the precordial assembly port 90, depending on
whether the electrode channel 112 corresponds to an
electrode located on the chest assembly 12 or the pre-
cordial assembly 60. The filter 124 comprises a low pass
filter, such as for removing electromagnetic interference
signals. The amplifier 126 amplifies the signals from the
electrodes. The Nyquist filter 128 comprises a low pass
filter for removing out-of-band high frequency content of
the amplified signals to avoid sampling error. The track
and hold circuit 130 enables the system to sample all
nine electrode channels signals 112 at a same or relative
times so that there is not differential error created when
these signals are combined later in an ECG monitor.
[0030] The multiplexer 114 sequentially selects sig-
nals from the electrode signal channels 112 using time
division multiplexing. One of ordinary skill in the art, how-
ever, recognizes that other combination functions can be
used. The ADC 116 converts the combined analog sig-
nals to digital signals for transmission. Preferably the
controller 118 comprises a digital signal processor (DSP)
that decimates the digitized signals as to lessen the band-
width required to transmit the signals. The radio 120 mod-
ulates the digital signals with a carrier signal for trans-
mission. In an exemplary embodiment, the radio 120 in-
cludes a demodulator for receiving information. The con-
troller 118 digitally transmits the ECG data to the base
station 16. In addition to transmitting ECG data, the con-
troller 118 may transmit signals pertaining to pacemaker
information, battery level information, electrode discon-
nection information, and other information as required.
For example, vital signs such as pulse, respiration rate,
heart rate, temperature, EEG signals, and pulse oximeter
signals may be transmitted.

[0031] The body electronics unit continuously monitors
the integrity of all patient electrode connections. In the
event a lead is disconnected, the body electronics unit
will send a signal to the base station which in turn causes
the base station to trigger the "lead off alarm on the ECG
monitor. Additionally, the body electronics unit has a self-
test function which monitors the integrity of the primary
functions including the microprocessor, data acquisition,
internal voltage references, and radio functionality. In the
event a failure is detected, the body electronics unit will
capture the fault condition, stop data acquisition and
transmission and indicate that fault has occurred through
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the lead off alarm.

[0032] The body electronics unit 14 operates to mini-
mize undesired noise or signals. For example, compo-
nents are matched such that later application to a differ-
ential amplifier in a legacy ECG monitor for determining
a heart vector is accurate. ECG vectors are not formed
by the ECG system 10, but rather by the legacy ECG
monitor. Because the ECG system 10 is essentially "in-
series" with the legacy ECG monitor, any error may pro-
duce undesirable results. One potential source of error
is differential error. This differential error can be observed
on the legacy ECG monitor when the ECG monitor forms
the ECG lead signals by combining the individual elec-
trode signals in the ECG monitor input stage. This input
stage comprises a difference, or differential, amplifier to
eliminate common mode interference from the signals
produced at the electrodes 20.

[0033] An artifact will be present if there is any differ-
ence in how each of the electrode signals are processed
when the legacy ECG'’s differential amplifier forms the
ECG lead signals or ECG vectors. For example, if there
is a difference in the gain of the amplifier, a difference in
the phase shift associated with the anti-aliasing (Nyquist)
filters, or a difference in how the respective track and
hold circuits treat the electrode signals, then this differ-
ential error creates an artifact on the legacy ECG monitor.
One important technique to minimize this potential
source of differential errors is to choose a Nyquist filter
cutoff frequency that is very high. This is because each
individual filter will have differing group delay perform-
ance. To mitigate that difference, the frequency that this
group delay will affect is much higher than the frequency
of the ECG signals, which are about 0.05 Hz to 150 Hz.
By choosing a high cutoff frequency for the Nyquistfilters,
any mismatch in the Nyquist filter components will not
affect accuracy of the individual electrode ECG signals.
For example, picking a filter cutoff frequency of 1,200 Hz
mitigates this source of error. With this approach, the
individual electrode ECG signals are over sampled at
about 3,000 Hz in order to not introduce aliasing. Of
course higher filter cutoff frequencies and correspond-
ingly higher sampling rates may further reduce error.
Lower cutoff frequencies and/or sampling rate may be
used.

[0034] Because the electrode signals are now sam-
pled at such a high rate, these signals may be decimated
to minimize the required transmission bandwidth. For ex-
ample the digital samples are decimated by a factor of
eightin the controller 118. Greater or lesser rates of dec-
imation can be used, such as decimation as a function
of the bandwidth available for transmission, the number
of electrode signals to be represented, and the Nyquist
sampling rate. Referring back to Figure 1, the base sta-
tion 16 receives the transmitted signals sent from the
body electronics unit 14. The signals are transmitted as
radio or other signals modulated with a carrier signal.
Various air-interfaces can be used for transmission, such
as Bluetooth or IEEE 802.11b. To establish proper com-
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munication between the body electronics unit 14 and the
base station 16, the base station 16 and body electronics
unit 14 need to be paired such that the base station 16
and the body electronics unit 14 only recognize signals
from the its pair. This may be accomplished in number
of ways including direct connection of the base station
16 and the body electronics unit 14. Preferably, a token
key 132 is used to pair or radio frequency link the body
electronics unit 14 and the base station 16. Referring to
Figure 9a, the token key 132 has memory chip and may
optionally have a plurality of tongues or pins 133 that fit
within grooves located in a token key port 134 of the base
station 16 and within grooves of a token key port 136 of
the body electronics unit 14. As shown in Figure 9b, the
token key 132 inserts into the token key port 134 of the
base station and reads and records an identification
number for the base station 16. The token key 132 is
then removed from the token key port 134 and inserted
into the token key port 136 located in the body electronics
unit 14. The electronics unit 14 receives the identification
number for the base station 16 from the token key 132.
In turn, the token key 132 reads and records the identi-
fication number for the body electronics unit 14. The to-
ken key 132 is then removed from the body electronics
unit 14 and reinserted into the token key port 134 of the
base station 16 whereby the base station 16 confirms
the presence of its own identification number on the token
key 132 and also reads the identification number for the
body electronics unit 14 from the token key 132. The
body electronics unit 14 and the base station 16 are
paired. Alternatively, pairing or coupling can be accom-
plished by first inserting the token key 132 into the body
electronics unit 14, removing the token key 132 and in-
serting the token key 132 into the base station 16, re-
moving the token key 132 and reinserting the token 132
into the body electronics unit14. In other words, the order
in which the token key 132 is inserted into the body elec-
tronics unit 14 and the base station 16 is not critical to
the proper operation of the system. Referring back to
Figure 7, the user interface 102 may provide the user or
health care provider with instructions on the correct order
for pairing the body electronics unit 14 with the base sta-
tion 16. The use of the token key 132 allows the pairing
function to occur while the body electronics unit 14 is
worn by the patient. This feature eliminates the need to
disconnect and reconnect the body electronics unit 14
when a patient needs to be connected to different ECG
monitors as a result of being moved around a hospital.
The patient’s body electronics unit 14 is just repaired with
a new base station using the token key 132.

[0035] After the body electronics unit 14 and the base
station 16 are paired, the body electronics unit 14 and
the base station 16 will remain communicating with each
other as long as the token key 132 remains in the token
key port 134 of the base station 16 (or the token key port
136 of the body electronics unit 14, depending on the
order of the pairing process). In other words, as soon as
the token key 132 is removed from the base station 16,
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the electronics unit 14 and the base station 16 will dis-
continue or cease communication. Any specific token key
132 can be used to pair any specific base station 16 with
any specific body electronics unit 14.

[0036] The outside casing of the base station 16 is con-
structed of lightweight, molded plastic, such as acryloni-
trile-butadiene-styrene (ABS) or other suitable material.
The shape and configuration of the base station 16 is not
limited to any particular shape or configuration. The base
station 16 is removably secured to an ECG monitor 138
via suitable mounting means, such as Velcro®, dual-lock
strips, double-sided foam tape, or the like. Preferably,
the base station 16 is removably mounted to a mounting
plate secured near the ECG monitor 138 via suitable
mounting means. As shown in Figure 10, the base station
16 has a cradle 140 for storing the body electronics unit
14 when the body electronics unit 14 is not in use or
otherwise off the patient. In addition, the base station 16
has a battery port 142 in which a base station battery 144
is removably inserted. The base station 16 may be con-
structed to have a plurality of battery ports that store and
charge batteries when the batteries are not being used.
When the base station 16 is not plugged into an AC wall
power inlet, the base station battery 144 provides power
to the base station 16. When the base station 16 is op-
erating on AC wall power, the base station 16 charges
the base station battery 144 when the base station battery
144 is in the battery port 142. The base station 16 has a
power switch 146 that activates/deactivates the power
to the base station 16 and a power cord connection 148
for connecting a power cord to an AC wall power inlet.
The base station battery 144 is preferably a 3.6 V Li-ion
rechargeable battery. Accordingly, the base station bat-
tery 144 and the body electronics unit battery 104 are
preferably identical and interchangeable, such that each
battery can be used in either the body electronics unit 14
or the base station 16. The system is designed such that
a discharged body electronics unit battery 104 is
swapped for a charged base station battery 144. In this
manner a charged battery is always readily available for
the body electronics unit. In addition, the base station 16
has a lead switch 150 that allows the health care provider
toinstruct the base station 16 to operate in "7 lead" mode
or "12 lead" mode.

[0037] As depicted in Figure 11, the base station 16
has a user interface 152 that provides information to the
health provider or patient pertaining to the system’s op-
erating status or functionality. For example, the user in-
terface 152 may provide information on whether the body
electronics unit 14 is communicating or transmitting nor-
mally to the base station 16, whether the base station
battery 144 is charging or the battery 144 is low, whether
the body electronics unit battery 104 is low, or whether
the power of the base station 16 is activated, whether
the base station 16 is malfunctioning or otherwise re-
quires servicing. In addition the user interface 102 may
provide instructions on the correct order or procedure for
pairing or coupling the body electronics unit 14 with the
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base station 16. Such information may be communicated
to the health care provider or patient via the userinterface
152 in various ways, for example, LED’s, LCD, text, au-
dible tones, etc. An exemplary embodiment of the user
interface 102 is shown in Figure 11a.

[0038] Additionally, the base station has a self-test
function which monitors the integrity of the primary func-
tions including the microprocessor, data acquisition, in-
ternal voltage references, and radio functionality. In the
event a failure is detected, the body electronics unit will
capture the fault condition, stop data acquisition and
transmission and indicate that fault has occurred through
the lead off alarm.

[0039] A receiver 154 located within the base station
16 receives signals sent to the base station 16 from the
body electronics unit 14. As shown in Figure 12, the re-
ceiver 154 includes aradio 156, a controller 158, a digital-
to-analog converter (DAC) 160, a de-multiplexer 162, a
transceiver 164, and a plurality of electrode signal chan-
nels 166. The radio 156 demodulates the received sig-
nals for identifying digital data representing the combined
electrode signals. In an exemplary embodiment, the radio
156 includes a modulator for transmitting control infor-
mation. The controller 158 controls operation of the var-
ious components and may further process the signals
from the radio 156, such as interpolating data, converting
the signals to digital information, generating control sig-
nals for the transmitter 108 in the electronics unit 14,
operating any user output or input devices, and diagnos-
ing operation of the ECG system. Preferably, the control-
ler 118 interpolates the electrode signals to return the
effective sample rate to about 3kHz or another frequency.
This enables the reconstruction filters to have a cutoff
frequency many times the bandwidth of the electrode sig-
nals, thus minimizing any differences in group delay at
the frequencies of interest, i.e. less than 150 Hz. The
DAC 160 converts the digital signals to analog signals.
The demultiplexer 162 separates the individual regener-
ated electrode signals onto the separate electrode signal
channels 166. The transceiver 164 operates operable
pursuant to the Bluetooth specification for two-way com-
munication with the transmitter 108.

[0040] The receiver 154 has nine electrode signal
channels 166 corresponding to the 10 electrodes con-
nected to the chest assembly 12 and the precordial as-
sembly 60. The electrode signal channels 166 each com-
prise a sample and hold circuit 168, a filter 170, and an
attenuator 172. The sample and hold circuit 168 is con-
trolled by the controller 118 so that the converted elec-
trode signals appear simultaneously on each electrode
signal channel 166. Other embodiments may include in-
dividual DAC’s that provide the signal substantially si-
multaneously. The filter 170 comprises a low pass recon-
struction filter for removing high frequency signals asso-
ciated with the DAC conversion process. The attenuator
172 comprises an amplifier for decreasing the amplitude
to a level associated with signals at the electrodes, which
were earlier amplified in the amplifiers of the body elec-
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tronics unit 14. This results in a unity system gain so as
not to introduce error between the electrodes and the
conventional ECG monitor.

[0041] The base station 16 transmits the ECG signals
to the ECG monitor 138 via pre-existing or conventional
monitor cables 174. In turn, the information is displayed
on the ECG monitor and reviewed by a physician. As
depicted in Figure 13, the monitor cables 174 removably
insertonto snap terminals 176 located on the base station
16. Preferably, the base station 16 has ten snap terminals
176 arranged on the left and right side of the base station
16. The snap terminals 176 and the monitor cables 174
are preferably labeled and color-coded so that the mon-
itor cables 174 are properly connected to the base station
16. For instance, the five snap terminals 176 located on
the left side of the base station 16 and the monitor cable
174 may be labeled as RL, LA, LL, RA, and V/V1. In
addition, the five snap terminals 176 on the right side of
the base station 16 and the monitor cable 174 may be
labeled V2, V3, V4, V5, and V6. When the ECG system
is operatingin"7 lead" mode (i.e. only the chest assembly
12 is used) the monitor cable 174 is plugged into the five
snap terminals 176 on the left side of the base station
16. When the ECG system is operating in "12 lead" mode
(i.e. both the chest assembly 12 and the precordial as-
sembly 60 is used) both the monitor cables 174 are
plugged into the snap terminals 176 -- the top four snap
terminals 176 on the left side of the base station 16 will
be used for chest assembly electrodes and the remaining
six snap terminals 176 will be used for precordial assem-
bly electrodes.

[0042] There may be instances where a base station
16 will not be in every ward or hospital room for use with
the body electronics unit 14. In such instances, an adapt-
er assembly 178 may be used to connect the chest as-
sembly 12 or the precordial assembly 60 to the ECG mon-
itor 138. In one exemplary embodiment, the adaptor as-
sembly 178 allows the chest assembly 12 or precordial
assembly 60 to be plugged directly into a conventional
or existing telemetry transmitter. Figure 14 depicts the
adapter assembly 178 having an assembly receptacle
180 that connects to the chest assembly 12 or the pre-
cordial assembly 60 and a telemetry box receptacle 182
that connects to a conventional or existing telemetry
transmitter. In another exemplary embodiment, the adap-
tor assembly 178 allows the chest assembly 12 or pre-
cordial assembly 60 to be plugged directly into a conven-
tional or existing ECG monitor trunk cables. Figure 15
depicts the adaptor assembly 178 having an assembly
receptacle 184 for connecting to the chest assembly 12
or the precordial assembly 60 and a cable assembly 185
for connecting to a conventional or existing ECG monitor
trunk cable. The cable assembly 185 has a cable 186
that connects to a trunk cable adaptor 188 for connecting
to an ECG monitor trunk cable. In another exemplary
embodiment, the adaptor assembly 178 allows the chest
assembly 12 or precordial assembly 60 to be plugged
directly into standard lead wires that connect to an ECG
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monitor. Figure 16 depicts the adaptor 178 having an
assembly receptacle 190 for connecting to the chest as-
sembly 12 or the precordial assembly 60 and a lead wire
cable assembly 192 for connecting to a lead wire assem-
bly. The cable assembly 192 has a cable 194 that con-
nects to a lead wire adaptor 196 for connecting to stand-
ard lead wires. Various configurations of the adapter 178
are possible depending on the connector configuration
of the standard lead wires.

[0043] Figure 17 depicts the method of monitoring the
cardiac activity in the patient’s heart using the wireless
ECG system of the present invention. In step 198, elec-
trodes are placed on the patient’s body. In step 200, the
chest assembly 12 and/or precordial assembly 60 are
positioned on the patient’s body by connecting the elec-
trode connectors 21, 62 to the electrodes. In step 202,
the chest assembly 12 and/or the precordial assembly
60 are plugged into the body electronics unit 14. In step
204, the electronics unit 14 and the base station 16 are
paired or coupled by inserting the token key 132 into the
base station 16, removing the token key 132 from the
base station 16, inserting the inserting the token key 132
into the body electronics unit 14, removing the token key
132 from the electronics unit 14, and reinserting the token
key 132 into the base station 16. Alternatively, coupling
can be accomplished by inserting the token key 132 into
the body electronics unit 14, removing the token key 132
from the body electronics unit, inserting the token key
132 into the base station 16, removing the token key 132
from the base station 16 and reinserting the token key
132 into the body electronics unit 14. In step 206, elec-
trical signals from the patient’s heart are detected and
transmitted to the body electronics unit 14 via chest as-
sembly 12 and the precordial assembly 60. In step 208,
the electrical signals from the heart are transformed by
the body electronics unit 14 from analog signals to digital
signals. Instep 210, the body electronics unit 14 transmits
the digital signals to the base station 16 via radio trans-
mission. In step 212, the base station 16 transforms the
digital signals into analog signals. In step 214, the base
station 16 transmits the analog signals to the ECG mon-
itor 138 via monitor cables 174. In step 216, the ECG
monitor 138 processes the analog signals into meaning-
ful information that can be displayed on the monitor 138.
[0044] In the foregoing specification, the present in-
vention has been described with reference to specific
exemplary embodiments thereof. It will be apparent to
those skilled in the art, that a person understanding this
invention may conceive of changes or other embodi-
ments or variations, which utilize the principles of this
invention without departing from the broader spirit and
scope of the invention. The specification and drawings
are, therefore, to be regarded in an illustrative rather than
restrictive sense. Accordingly, it is not intended that the
invention be limited except as may be necessary in view
of the appended claims.
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Claims

A chestassembly for detecting electrical signals from
a patient’s heart comprising:

an electrode retaining section having a plurality
of electrode connectors for releasably connect-
ing to electrodes;

a chest assembly connector attached to the
electrode retaining section; and

a sensor pin on the chest assembly connector
for completing a circuit within a body electronics
unit, wherein the sensor pin is arranged such
that the power of the body electronics unit is ac-
tivated when the sensor pin completes the circuit
within the body electronics unit by inserting the
chestassembly connectorinto achestassembly
port of the body electronics unit.

The chest assembly of claim 1 wherein the electrode
retaining section includes at least one expandable
arm.

The chest assembly of claim 2 wherein the electrode
retaining section further comprises an arcuate sec-
tion, a linear run, and an extension arm.

The chest assembly of claim 1, 2 or 3 wherein the
electrode connectors are arranged so that an elec-
trode can be positioned on the right side of the pa-
tient’s chest about level of the first and second inter-
costal space, an electrode can be positioned on the
left side of the patient’s chest about level of the first
and second intercostal space, an electrode can be
positioned in the middle of the patient’s chest about
level of the fourth and fifth intercostal space, and two
electrodes can be positioned on the left side of the
patient’s torso.

The chest assembly of claim 3 wherein the electrode
retaining section is connected to the chest assembly
connector by a linear section.

The chest assembly of claim 5 wherein the arcuate
section abuts the linear section, a first expandable
arm attaches to the arcuate section and an electrode
connector attaches to the first expandable arm, a
transition section abuts the arcuate section and an
electrode connector attached to the transition sec-
tion, a linear run abuts the transition section and an
electrode connector attaches to the linear run, and
a second expandable arm and an extension arm at-
tach to the linear run, an electrode connector attach-
es to the second extension arm and an electrode
connector attaches to the second expandable arm.

The chest assembly of claim 3 wherein the chest
assembly connects to a telemetry transmitter via an
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16.

17.

adaptor assembly.

The chest assembly of claim 3 wherein the chest
assembly connects to an electrocardiograph monitor
via an adaptor assembly.

The chest assembly of claim 3 wherein the chest
assembly connector includes a plurality of electrical-
ly conductive elements sufficiently spaced to prevent
arcing across the electrically conductive elements.

The chest assembly of claim 9 wherein the chest
assembly connectorincludes a plurality of ribs to pre-
vent the electrically conductive elements from con-
tacting objects when the chest assembly connector
is not secured within the body electronics unit.

The chest assembly of claim 9 wherein the electri-
cally conductive elements are spaced to permit the
chest assembly to withstand a defibrillation shock.

A chest assembly as claimed in claim 1 comprising:

a base layer having a first side and a second
side, the first side attached to a plurality of elec-
trically conductive elements, the second side at-
tached to a shielding layer;

afirstinsulating layer positioned above the base
layer; and a second insulating layer positioned
below the base layer.

The chest assembly of claim 12 wherein the electri-
cally conductive elements connect to electrode con-
nectors and a chest assembly connector.

The chest assembly of claim 12 or 13 further com-
prising a shielding layer with an X-pattemed grid con-
struction.

The chest assembly of claim 12, 13 or 14 wherein
the shielding layer comprises a single layer of die-
lectric material.

The chest assembly of claim 12, 13 or 14 wherein
the shielding layer comprises multiple layers of die-
lectric material.

A chest assembly as claimed in claim 1, wherein:

the chest assembly is a precordial assembly,

the electrode retaining section is a flexible elec-
trode retaining section connected to the precor-
dial assembly connector by a linear section, the
electrode retaining section is removably at-
tached to a plurality of electrode connectors, and
the electrode retaining section comprises at
least one extension arm, a plurality of arcuate
sections, and a plurality of transition segments.
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The chest assembly of claim 17 wherein a first arcu-
ate section abuts the linear section, a first transition
section abuts a first arcuate section and an electrode
connector attaches to the first transition segment,
the extension arm connects to the first transition sec-
tion and an electrode connector attaches to the first
extension arm, a second arcuate section abuts the
first transition section, a second transition section
abuts the second arcuate section and an electrode
connector attaches to the second transition section,
a second extension arm connects to the second tran-
sition section and an electrode connector attaches
to the second extension arm, a third arcuate section
abuts the second transition section, a third transition
segment abuts the third arcuate section and an elec-
trode connector attaches to the third transition seg-
ment, and a fourth arcuate section abuts the third
transition segment and an electrode connector at-
taches to the fourth arcuate section.

The chest assembly of claim 17 or 18 wherein the
precordial assembly connects to a telemetry trans-
mitter via an adaptor assembly.

The chest assembly of claim 17 or 18 wherein the
precordial assembly connects to an electrocardio-
graph monitor via an adaptor assembly.

The chestassembly of any of claims 17 to 20 wherein
the precordial assembly connector includes a plural-
ity of electrically conductive elements sufficiently
spaced to prevent arcing across the electrically con-
ductive elements.

The chest assembly of claim 21 wherein the precor-
dial assembly connector includes a plurality of ribs
to prevent the electrically conductive elements from
contacting objects when the precordial assembly
connector is not secured within the body electronics
unit.

The chest assembly of claim 21 or 22 wherein the
chest assembly connector includes a plurality of
spring flanges and at least one tongue correspond-
ing to at least one groove in the chest assembly port.

The chest assembly of claim 23 wherein the electri-
cally conductive elements are spaced to permit the
precordial assembly to withstand a defibrillation
shock.

A body electronics unit for use in a system for mon-
itoring cardiac activity in a patient comprising:

a chest assembly port for removably receiving
a chest assembly connector attached to a chest
assembly, the chest assembly connector includ-
ing a sensor pin that completes a circuit within
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the body electronics unit when the chest assem-
bly connector is inserted into the chest assembly
port, wherein electrical signals detected from a
patient’s heart are transmitted to the body elec-
tronics unit via the chest assembly,

wherein the power of the body electronics unit
is activated by when the sensor pin completes
the circuit within the body electronics unit.

The body electronics unit of claim 25 further com-
prising a user interface for communicating informa-
tion to a user.

The body electronics unit of claim 26 wherein the
information pertains to the system’s operating sta-
tus.

The body electronics unit of claim 26 or 27 wherein
the information pertains to the order for pairing the
body electronics unit to a base station.

The body electronics unit of any of claims 25 to 28
wherein the body electronics unit is capable of per-
forming a lead off function for continuously monitor-
ing the integrity of connections between at least one
electrode connector attached to the chest assembly
and at least one electrode attached to the patient.

The body electronics unit of any of claims 25 to 29
wherein the body electronics unit is capable of per-
forming a self test function for monitoring the integrity
of the system’s functions.

The body electronics unit of any of claims 25 to 29
further comprising a resister connected to the chest
assembly port to prevent excessive electrical current
from entering the body electronics unit, thereby per-
mitting the body electronics unit to withstand a defi-
brillation shock.

The body electronics unit of any of claims 25 to 31
further comprising at least one battery that is com-
patible with a battery port in the body electronics unit
and a battery port in a base station.

The body electronics unit of any of claims 25 to 32
further comprising a port for receiving an apparatus
for pairing a base station with the body electronics
unit.

The body electronics unit of claim 33 wherein the
apparatus is a token key.

A system for wireless transmission of physiological
signals from a patient to a monitor comprising a chest
assembly as claimed in any of claims 1 to 24 and a
body electronics unit as claimed in any of claims 25
to 34 wherein the chest assembly and body electron-
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ics unit are connected by means of the chest assem-
bly connector and the chest assembly port.

Patentanspriiche

Thoraxanordnung zum Erfassen elektrischer Signa-
le von einem Herz eines Patienten, mit:

einem Elektrodenhalteabschnitt, der eine Mehr-
zahl von Elektrodenanschliissen zum lésbaren
Verbinden mit Elektroden aufweist,

einem Thoraxanordnungsanschluss, der an
dem Elektrodenhalteabschnitt angebracht ist,
und einem Sensorpin an dem Thoraxanord-
nungsanschluss zum SchlieBen eines Schalt-
kreises innerhalb einer Kérperelektronikeinheit,
wobei der Sensorpin so angeordnet ist, dass die
Energie der Kérperelektronikeinheit aktiviert ist,
wenn der Sensorpin den Schaltkreis innerhalb
der Korperelektronikeinheit schlief3t, indem der
Thoraxanordnungsanschluss in eine Thoraxan-
ordnungsschnittstelle der Kérperelektronikein-
heit eingefiigt ist.

Thoraxanordnung nach Anspruch 1, bei der der
Elektrodenhalteabschnitt mindestens einen expan-
dierbaren Arm umfasst.

Thoraxanordnung nach Anspruch 2, bei der der
Elektrodenhalteabschnitt des weiteren einen bogen-
férmigen Abschnitt, einen linearen Verlaufsabschnitt
und einen Auslegerarm umfasst.

Thoraxanordnung nach Anspruch 1, 2 oder 3, bei
der die Elektrodenanschliisse so angeordnet sind,
dass eine Elektrode auf derrechten Seite des Thorax
des Patienten ungefahr auf Hohe des ersten und des
zweiten interkostalen Zwischenraums angeordnet
sein kann, eine Elektrode auf der linken Seite des
Thorax des Patienten ungeféhr auf Hohe des ersten
und des zweiten interkostalen Zwischenraums an-
geordnet sein kann, eine Elektrode in der Mitte des
Thorax des Patienten ungefahr auf Héhe des vierten
und des flinften interkostalen Zwischenraums ange-
ordnet sein kann und zwei Elektroden auf der linken
Seite des Torsos des Patienten angeordnet sein
kénnen.

Thoraxanordnung nach Anspruch 3, bei der der
Elektrodenhalteabschnitt mit dem Thoraxanord-
nungsanschluss mittels eines linearen Abschnitts
verbunden ist.

Thoraxanordnung nach Anspruch 5, bei der der bo-
genférmige Abschnitt an dem linearen Abschnitt an-
liegt, ein erster expandierbarer Arm an dem bogen-
férmigen Abschnitt angebracht ist und ein Elektro-
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denanschluss an dem ersten expandierbaren Arm
angebracht ist, ein Ubergangsabschnitt an dem bo-
genférmigen Abschnitt anliegt und ein Elektroden-
anschluss an dem Ubergangsabschnitt angebracht
ist, ein linearer Verlaufsabschnitt an dem Uber-
gangsabschnitt anliegt und ein Elektrodenanschluss
an dem linearen Verlaufsabschnitt angebracht ist,
und ein zweiter expandierbarer Arm und ein Ausle-
gerarm an dem linearen Verlaufsabschnitt ange-
bracht sind, ein Elektrodenanschluss an dem zwei-
ten Auslegerarm angebracht ist und ein Elektroden-
anschluss an dem zweiten expandierbaren Arm an-
gebracht ist.

Thoraxanordnung nach Anspruch 3, bei der die Tho-
raxanordnung mit einer Telemetrietibertragungsvor-
richtung Uber eine Adapteranordnung verbundeniist.

Thoraxanordnung nach Anspruch 3, bei der die Tho-
raxanordnung mit einem Elektrokardiographiemoni-
tor uber eine Adapteranordnung verbunden ist.

Thoraxanordnung nach Anspruch 3, beider der Tho-
raxanordnungsanschluss eine Mehrzahl von elek-
trisch leitenden Elementen umfasst, die geniigend
beabstandet sind, um einen Funkenschlag tber die
elektrisch leitenden Elemente zu vermeiden.

Thoraxanordnung nach Anspruch 9, bei der der Tho-
raxanordnungsanschluss eine Mehrzahl von Rippen
umfasst, um zu vermeiden, dass die elektrisch lei-
tenden Elemente Objekte berliihren, wenn der Tho-
raxanordnungsanschluss nicht innerhalb der Kor-
perelektronikeinheit festgelegt ist.

Thoraxanordnung nach Anspruch 9, bei der die elek-
trisch leitenden Elemente beabstandet sind, um zu
ermdglichen, dass die Thoraxanordnung einem De-
fibrillationsschock widersteht.

Thoraxanordnung nach Anspruch 1, mit:

einer Basisschicht, die eine erste Seite und eine
zweite Seite aufweist, wobei die erste Seite an
einer Mehrzahl von elektrisch leitenden Elemen-
ten angebracht ist und die zweite Seite an einer
Schutzschicht angebracht ist,

einer ersten Isolationsschicht, die Uber der Ba-
sisschicht angeordnet ist und einer zweiten Iso-
lationsschicht, die unter der Basisschicht ange-
ordnet ist.

Thoraxanordnung nach Anspruch 12, bei der die
elektrisch leitenden Elemente mit Elektrodenan-
schliissen und einem Thoraxanordnungsanschluss
verbunden sind.

Thoraxanordnung nach Anspruch 12 oder 13, die
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des weiteren eine Schutzschicht mit einer X-gemu-
sterten Gitterkonstruktion umfasst.

Thoraxanordnung nach Anspruch 12, 13 oder 14,
bei der die Schutzschicht eine einzige Schicht eines
nichtleitenden Materials umfasst.

Thoraxanordnung nach Anspruch 12, 13 oder 14,
bei der die Schutzschicht mehrere Schichten eines
nichtleitenden Materials umfasst.

Thoraxanordnung nach Anspruch 1, bei der:

die Thoraxanordnung eine Prakordialanord-
nung ist,

der Elektrodenhalteabschnitt ein flexibler Elek-
trodenhalteabschnitt ist, der mit dem Prakordi-
alanordungsanschluss Uber einen linearen Ab-
schnitt verbunden ist, der Elektrodenhalteab-
schnittlésbar an einer Mehrzahl von Elektroden-
anschliissen angebracht ist, und der Elektro-
denhalteabschnitt mindestens einen Ausleger-
arm, eine Mehrzahl von bogenférmigen Ab-
schnitten und eine Mehrzahl von Ubergangs-
segmenten umfasst.

Thoraxanordnung nach Anspruch 17, bei der ein er-
ster bogenférmiger Abschnitt an dem linearen Ab-
schnitt anliegt, ein erster Ubergangsabschnitt an
dem ersten bogenférmigen Abschnitt anliegt und ein
Elektrodenanschluss an dem ersten Ubergangsseg-
ment angebracht ist, der Auslegerarm mit dem er-
sten Ubergangsabschnitt verbunden ist und ein
Elektrodenanschluss an dem ersten Auslegerarm
angebracht ist, ein zweiter bogenférmiger Abschnitt
an dem ersten Ubergangsabschnitt anliegt, ein zwei-
ter Ubergangsabschnitt an dem zweiten bogenfér-
migen Abschnitt anliegt und ein Elektrodenan-
schluss an dem zweiten Ubergangsabschnitt ange-
bracht ist, ein zweiter Auslegerarm mit dem zweiten
Ubergangsabschnitt verbunden ist und ein Elektro-
denanschluss an dem zweiten Auslegerarm ange-
brachtist, ein dritter bogenférmiger Abschnittan dem
zweiten Ubergangsabschnitt anliegt, ein drittes
Ubergangssegment an dem dritten bogenférmigen
Abschnitt anliegt und ein Elektrodenanschluss an
dem dritten Ubergangssegment angebracht ist, und
ein vierter bogenférmiger Abschnitt an dem dritten
Ubergangsabschnitt anliegt und ein Elektrodenan-
schluss an dem vierten bogenférmigen Abschnitt an-
gebracht ist.

Thoraxanordnung nach Anspruch 17 oder 18, bei
der die Prakordialanordnung mit einer Telemetrie-
Ubertragungsvorrichtung Uber eine Adapateranord-
nung verbunden ist.

Thoraxanordnung nach Anspruch 17 oder 18, bei
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der die Prakordialanordnung mit einem Elektrokar-
diographiemonitor Uber eine Adapteranordnung ver-
bunden ist.

Thoraxanordnung nach einem der Anspriiche 17 bis
20, bei der der Prékordialanordnungsanschluss eine
Mehrzahl von elektrisch leitenden Elementen um-
fasst, die geniigend beabstandet sind, um einen
Funkenschlag Gber die elektrisch leitenden Elemen-
te zu vermeiden.

Thoraxanordnung nach Anspruch 21, bei der der
Prakordialanordnungsanschluss eine Mehrzahl von
Rippen umfasst, um zu vermeiden, dass die elek-
trisch leitenden Elemente Objekte bertihren, wenn
der Prakordialanordnungsanschluss nicht innerhalb
der Korperelektronikeinheit festgelegt ist.

Thoraxanordnung nach Anspruch 21 oder 22, bei
der die Thoraxanordnungsanschluss eine Mehrzahl
von Federflanschen und mindestens eine Zunge
umfasst, die mindestens einer Nut in der Thoraxan-
ordnungsschnittstelle entspricht.

Thoraxanordnung nach Anspruch 23, bei der die
elektrisch leitenden Elemente beabstandet sind, um
der Préakordialanordnung zu erméglichen, einem De-
fibrillationsschock zu widerstehen.

Korperelektronikeinheit zur Verwendung in einem
System zum Uberwachen einer Herzaktivitét in ei-
nem Patienten, mit:

einer Thoraxanordnungsschnittstelle zum 16s-
baren Aufnehmen eines Thoraxanordnungsan-
schlusses, der an einer Thoraxanordnung an-
gebracht ist, wobei der Thoraxanordnungsan-
schluss einen Sensorpin umfasst, der einen
Schaltkreis innerhalb der Koérperelektronikein-
heit schliet, wenn der Thoraxanordnungsan-
schluss in die Thoraxanordnungsschnittstelle
eingefiigt ist, wobei von einem Herz eines Pati-
enten erfasste elektrische Signale tber die Tho-
raxanordnung zu der Korperelektronikeinheit
Ubertragen werden, wobei die Energie der Kor-
perelektronikeinheit aktiviert ist, wenn der Sen-
sorpin den Schaltkreis innerhalb der Korper-
elektronikeinheit schlief3t.

Korperelektronikeinheit nach Anspruch 25, des wei-
teren mit einer Benutzerschnittstelle zum Kommuni-
zieren von Information zu einem Benutzer.

Korperelektronikeinheit nach Anspruch 26, bei der
die Information den Betriebsstatus des Systems be-

trifft.

Korperelektronikeinheit nach Anspruch 26 oder 27,
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bei der die Information die Anweisungen zum Zuord-
nen der Korperelektronikeinheit zu einer Basisstati-
on betrifft.

Korperelektronikeinheit nach einem der Anspriiche
25 bis 28, bei der die Korperelektronikeinheit dazu
in der Lage ist, eine Ableitungsfunktion zum konti-
nuierlichen Uberwachen der Funktionsfahigkeit von
Verbindungen zwischen mindestens einem Elektro-
denanschluss, der an der Thoraxanordnung ange-
bracht ist, und mindestens einer Elektrode, die an
dem Patienten angebracht ist, zu Gberwachen.

Korperelektronikeinheit nach einem der Anspriiche
25 bis 29, bei der die Kdrperelektronikeinheit dazu
in der Lage ist, eine Selbst-Test-Funktion zum Uber-
wachen der Funktionsfahigkeit der Systemfunktio-
nen durchzufihren.

Korperelektronikeinheit nach einem der Anspriiche
25 bis 29, die des weiteren einen Widerstand um-
fasst, der mit der Thoraxanordnungsschnittstelle
verbunden ist, um zu vermeiden, dass ein zu hoher
elektrischer Strom in die Kérperelektronikeinheit ein-
tritt, wodurch der Kdrperelektronikeinheit ermdglicht
wird, einem Defibrillationsschock widerstehen.

Korperelektronikeinheit nach einem der Anspriiche
25 bis 31, die des weiteren mindestens eine Batterie
umfasst, die mit einer Batterieschnittstelle in der Kor-
perelektronikeinheit und einer Batterieschnittstelle
in einer Basisstation kompatibel ist.

Korperelektronikeinheit nach einem der Anspriiche
25 bis 32, die des weiteren eine Schnittstelle zum
Aufnehmen einer Vorrichtung zum Zuordnen einer
Basisstation zu der Kérperelektronikeinheit umfasst.

Korperelektronikeinheit nach Anspruch 33; bei der
die Vorrichtung ein Token-Schlissel ist.

System zum drahtlosen Ubertragen von physiologi-
schen Signalen von einem Patienten zu einer Uber-
wachungsvorrichtung, die eine Thoraxanordnung
nach einem der Anspriiche 1 bis 24 und eine Kor-
perelektronikeinheit nach einem der Anspriiche 25
bis 34 umfasst, bei dem die Thoraxanordnung und
die Korperelektronikeinheit mittels des Thoraxan-
ordnungsanschlusses und der Thoraxanordnungs-
schnittstelle verbunden sind.

Revendications

1.

Ensemble thoracique pour détecter des signaux
électriques provenant du coeur d'un patient,
comprenant :
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une partie de retenue d’électrode ayant une plu-
ralité de connecteurs d’électrode pour connec-
ter des électrodes de maniére amovible ;

un connecteur d’ensemble thoracique fixé sur
la partie de retenue d’électrode ; et

une broche de capteur sur le connecteur de I'en-
semble thoracique pour compléter un circuit a
l'intérieur d’un bloc électronique corporel, dans
lequel la broche de capteur est agencée de telle
sorte que I'énergie du bloc électronique corporel
est activée lorsque la broche de capteur com-
pléte le circuit a I'intérieur du bloc électronique
corporel en insérant le connecteur d’ensemble
thoracique dans un orifice d’ensemble thoraci-
que du bloc électronique corporel.

Ensemble thoracique selon la revendication 1, dans
lequel la partie de retenue d’électrode inclut au
moins un bras extensible.

Ensemble thoracique selon |la revendication 2, dans
lequel la partie de retenue d’électrode comprend en
outre une partie incurvée, un trongon linéaire et un
bras d’extension.

Ensemble thoracique selon la revendication 1, 2 ou
3, dans lequel les connecteurs d’électrode sont
agenceés de telle sorte qu'une électrode peut étre
positionnée sur le cété droit de la poitrine du patient
au-dessus du niveau des premier et deuxieme es-
paces intercostaux, une électrode peut étre position-
née sur le c6té gauche de la poitrine du patient au-
dessus du niveau des premier et deuxieme espaces
intercostaux, une électrode peut étre positionnée au
milieu de la poitrine du patient au-dessus du niveau
des quatrieme et cinquiéme espaces intercostaux,
et deux électrodes peuvent étre positionnées sur le
c6té gauche du torse du patient.

Ensemble thoracique selon la revendication 3, dans
lequel la partie de retenue d’électrode est reliée au
connecteur d’ensemble thoracique par une partie li-
néaire.

Ensemble thoracique selon la revendication 5, dans
lequel la partie incurvée vient en butée contre la par-
tie linéaire, un premier bras extensible est relié a la
partie incurvée et un connecteur d’électrode est fixé
sur le premier bras extensible, une partie de transi-
tion vient en butée contre la partie incurvée et un
connecteur d’électrode est fixé sur la partie de tran-
sition, un trongon linéaire vient en butée contre la
partie de transition et un connecteur d’électrode est
fixé sur le trongon linéaire, et un second bras exten-
sible et un bras d’extension sont reliés au trongon
linéaire, un connecteur d’électrode est fixé sur le se-
cond bras d’extension et un connecteur d’électrode
est fixé sur le second bras extensible.
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Ensemble thoracique selon |la revendication 3, dans
lequel I'ensemble thoracique est relié a un émetteur
de télémétrie via un ensemble adaptateur.

Ensemble thoracique selon |la revendication 3, dans
lequel 'ensemble thoracique est relié a un moniteur
d’électrocardiogramme via un ensemble adaptateur.

Ensemble thoracique selon la revendication 3, dans
lequel le connecteur d’ensemble thoracique inclut
une pluralité d’éléments électriquement conduc-
teurs suffisamment espacés pour empécher la for-
mation d’arc a travers les éléments électriquement
conducteurs.

Ensemble thoracique selon la revendication 9, dans
lequel le connecteur d’ensemble thoracique inclut
une pluralité de nervures pour empécher les élé-
ments électriquement conducteurs d’entrer en con-
tact avec des objets lorsque le connecteur d’ensem-
ble thoracique n’est pas fixé a l'intérieur du bloc élec-
tronique corporel.

Ensemble thoracique selon la revendication 9, dans
lequel les éléments électriquement conducteurs
sont espacés pour permettre a I'ensemble thoraci-
que de résister a un choc de défibrillation.

Ensemble thoracique selon la revendication 1,
comprenant :

une couche de base ayant une premiére face et
une seconde face, la premiére face étant reliée
a une pluralité d’éléments électriquement con-
ducteurs, la seconde face étantreliée a une cou-
che de blindage ;

une premiére couche isolante positionnée au-
dessus de la couche de base ; et une seconde
couche isolante positionnée au-dessous de la
couche de base.

Ensemble thoracique selon la revendication 12,
dans lequel les éléments électriquement conduc-
teurs sont reliés aux connecteurs d’électrode et a un
connecteur d’ensemble thoracique.

Ensemble thoracique selon la revendication 12 ou
13, comprenant en outre une couche de blindage
ayant une construction de grille a motif en X.

Ensemble thoracique selon la revendication 12, 13
ou 14, dans lequel la couche de blindage comprend
une seule couche de matériau diélectrique.

Ensemble thoracique selon la revendication 12, 13
ou 14, dans lequel la couche de blindage comprend
de multiples couches de matériau diélectrique.
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Ensemble thoracique selon la revendication 1, dans
lequel :

'ensemble thoracique est un ensemble précor-
dial,

la partie de retenue d’électrode est une partie
de retenue d’électrode souple reliée au connec-
teur d’ensemble précordial par une partie linéai-
re, la partie de retenue d’électrode est reliée de
maniére amovible a une pluralité de connec-
teurs d’électrode, et la partie de retenue d’élec-
trode comprend au moins un bras d’extension,
une pluralité de parties incurvées, et une plura-
lité de segments de transition.

Ensemble thoracique selon la revendication 17,
dans lequel une premiére partie incurvée vient en
butée contre la partie linéaire, une premiére partie
de transition vient en butée contre une premiéere par-
tie incurvée et un connecteur d’électrode est fixé sur
le premier segment de transition, le bras d’extension
est relié a la premiére partie de transition et un con-
necteur d’électrode est fixé au premier bras d’exten-
sion, une deuxiéme partie incurvée vient en butée
contre la premiére partie de transition, une deuxieme
partie de transition vient en butée contre ladeuxieme
partie incurvée et un connecteur d’électrode est fixé
sur la deuxieme partie de transition, un second bras
d’extension est relié a la deuxiéme partie de transi-
tion et un connecteur d’électrode est fixé sur le se-
cond bras d’extension, une troisiéme partie incurvée
vient en butée contre la deuxiéme partie de transi-
tion, un troisieme segment de transition vient en bu-
tée contre la troisieme partie incurvée et un connec-
teur d’électrode est fixé sur le troisieme segment de
transition, et une quatriéme partie incurvée vient en
butée contre le troisitme segment de transition et
un connecteur d’électrode est fixé sur la quatrieme
partie incurvée.

Ensemble thoracique selon la revendication 17 ou
18, dans lequel 'ensemble précordial est relié a un
émetteur de télémétrie via un ensemble adaptateur.

Ensemble thoracique selon la revendication 17 ou
18, dans lequel 'ensemble précordial est relié a un
moniteur d’électrocardiogramme via un ensemble
adaptateur.

Ensemble thoracique selon 'une quelconque des re-
vendications 17 a 20, dans lequel le connecteur d’en-
semble précordial inclut une pluralité d’éléments
électriquement conducteurs suffisamment espacés
pour empécher la formation d’arc a travers les élé-
ments électriguement conducteurs.

Ensemble thoracique selon la revendication 21,
dans lequel le connecteur d’ensemble précordial in-
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clut une pluralité de nervures pour empécher les élé-
ments électriquement conducteurs d’entrer en con-
tact avec des objets lorsque le connecteur d’ensem-
ble précordial n'est pas fixé a l'intérieur du bloc élec-
tronique corporel.

Ensemble thoracique selon la revendication 21 ou
22, dans lequel le connecteur d’ensemble thoraci-
que inclut une pluralité de brides a ressort et au
moins une languette correspondant a au moins une
gorge dans I'orifice d’ensemble thoracique.

Ensemble thoracique selon la revendication 23,
dans lequel les éléments électriquement conduc-
teurs sont espacés pour permettre a I'ensemble pré-
cordial de résister a un choc de défibrillation.

Bloc électronique corporel pour une utilisation dans
un systeme de surveillance de l'activité cardiaque
chez un patient, comprenant :

un orifice d’ensemble thoracique pour recevoir
de maniére amovible un connecteur d’ensemble
thoracique fixé sur un ensemble thoracique, le
connecteur d’'ensemble thoracique incluant une
broche de capteur qui compléte un circuit a I'in-
térieur du bloc électronique corporel lorsque le
connecteur d’ensemble thoracique est inséré
dans l'orifice d’ensemble thoracique, dans le-
quel des signaux électriques détectés en prove-
nance du coeur d’'un patient sont transmis au
bloc électronique corporel via 'ensemble thora-
cique,

dans lequel I'’énergie du bloc électronique cor-
porel est activée lorsque la broche de capteur
compléte le circuit a l'intérieur du bloc électro-
nique corporel.

Bloc électronique corporel selon la revendication 25,
comprenant en outre une interface utilisateur pour
communiquer des informations a un utilisateur.

Bloc électronique corporel selon la revendication 26,
dans lequel les informations concernent I'état de
fonctionnement du systéme.

Bloc électronique corporel selon la revendication 26
ou 27, dans lequel les informations concernent I'or-
dre d’appariement du bloc électronique corporel a
une station de base.

Bloc électronique corporel selon I'une quelconque
des revendications 25 a 28, dans lequel le bloc élec-
tronique corporel peut exécuter une fonction sans fil
pour surveiller en continu I'intégrité des connexions
entre au moins un connecteur d’électrode fixé sur
’ensemble thoracique et au moins une électrode
fixée sur le patient.
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Bloc électronique corporel selon 'une quelconque
des revendications 25 a 29, dans lequel le bloc élec-
tronique corporel peut exécuter une fonction d’auto-
test pour surveiller l'intégrité des fonctions du systé-
me.

Bloc électronique corporel selon 'une quelconque
des revendications 25 a 29, comprenant en outre
une résistance reliée a I'orifice d’ensemble thoraci-
que pour empécher un courant électrique excessif
de pénétrer dans le bloc électrique corporel, en per-
mettant ainsi au bloc électronique corporel de résis-
ter a un choc de défibrillation.

Bloc électronique corporel selon 'une quelconque
des revendications 25 a 31, comprenant également
au moins une batterie qui est compatible avec un
orifice de batterie dans le bloc électronique corporel
et un orifice de batterie dans une station de base.

Bloc électronique corporel selon 'une quelconque
des revendications 25 a 32, comprenant de plus un
orifice destiné a recevoir un appareil pour apparier
une station de base avec le bloc électronique cor-
porel.

Bloc électronique corporel selon la revendication 33,
dans lequel I'appareil est une clef a jeton.

Systéme de transmission sans fil de signaux physio-
logiques provenant d’un patient a un moniteur com-
prenant un ensemble thoracique tel que revendiqué
dans l'une quelconque des revendications 1 a 24 et
un bloc électronique corporel tel que revendiqué
dans I'une quelconque des revendications 25 a 34,
dans lequel 'ensemble thoracique et le bloc électro-
nique corporel sont reliés au moyen du connecteur
d’ensemble thoracique et de 'orifice d’ensemble tho-
racique.
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