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Description

Field of the Invention

[0001] The presentinvention relates generally to elas-
ticfabrics used in the construction of garments, and, more
particularly, to elastic fabrics having conductive wiring
affixed to the fabric for use in garments intended for phys-
iological monitoring of prescribed body functions.

Background of the Invention

[0002] As the administration of health care services
has shifted from hospital-based or office-based care to
home-based or patient-bome self care, strides have been
made in the development of devices and garments for
monitoring physiological signs, while allowing patients to
maintain lifestyles as normal as practical. Thus, tradition-
al invasive-type devices could not be used for such pur-
poses. To overcome the inherent risks in these invasive
monitoring devices, non-invasive devices have been de-
veloped for adaptation in conventional garments or have
been worn on some part of the body; e.g., wristwatch-like.
[0003] The development of these new non-invasive
devices has paralleled advances in systems for monitor-
ing vital signs and for communicating this information,
particularly when abnormal, directly to the patient as well
as to health care providers through a variety of means,
including infrared links. However, these devices hereto-
fore have not provided the level of reliability and accuracy
necessary for monitoring certain health conditions or vital
signs.

[0004] There is known in the art a non-invasive phys-
iological monitoring system comprising a garment in the
form of a shirt, multiple inductive plethysmographic sen-
sors attached to and supported by the garment, a trans-
mitter attached to the garment and to the multiple sensors
for transmitting signals from the garment, and a proces-
sor unit remote from the garment for receiving the signals
and sending messages back to the patient. The sensors
comprise ends of conductive wire attached to the gar-
ment at the measurement points for the physiological
signs. The sensors have been attached to the garment
in a prescribed curved configuration, desirably sinusoi-
dal, so that as the body expands and contracts the sinu-
soidal pattern changes with a corresponding change in
inductance in the wires. Inductance is the input into the
transmitter that is subsequently translated into a physi-
ological reading.

[0005] Inductive plethysmography systems according
to the state of the art are also disclosed in GB1596298,
US 4373534, US 5331968, US4807640.

[0006] However, the manner in which these conduc-
tive wires have heretofore been attached to the garment
have led to less than optimal accuracy and reliability as
the relative locations of the wires in the garments have
shifted or the attachment points have degraded. For ex-
ample, conductive wires have been adhered to paper
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substrates and subsequently attached on or within
sleeves of the garment adapted for their placement.
While these constructions have advanced the art of phys-
iological monitoring, they have not proven satisfactory
for consistent, long-term performance; e.g., paper sub-
strates wear and tear and conductive wires lose their
designed configuration for proper monitoring.

Summary of the Invention

[0007] The presentinvention relates to a fabric for use
in apparel of the type used for physiological monitoring
of prescribed human body functions. In the preferred em-
bodiment, this fabric includes an elongated band of elas-
tic material that is stretchable in the longitudinal direction,
and at least one conductive wire incorporated into the
elastic fabric band in a prescribed curved configuration.
As the fabric stretches, the curvature of the conductive
wire changes. As this occurs, the inductance of the con-
ductive wire varies, and is measured and processed by
an attached or monitoring unit. An object of the present
invention is to provide a fabric and conductive wire con-
struction that will provide reliable, consistent, and long-
term performance.

[0008] The elongated band of elastic material may be
formed in any of the conventional ways for forming elastic
fabric. These include warp knitting, weft knitting, weav-
ing, braiding, or forming in a non-woven construction.
Warp knitting is preferable because conventional crochet
machines are adaptable to form bands of elastic having
narrow widths. The elastic band of the present invention
is desirably 1.90 cm to 1.27 cm (34 to Y2 inches) wide, but
may be as narrow as 0.64 cm (V4 inch). The elastomeric
material used to form the elongated band of elastic ma-
terial is desirably Lycra® or Spandex® because of their
superior elasticity. Additionally, because these man-
made filaments are not abrasive or irritating to the skin,
they are quite suitable for applications where the elasto-
meric material is in direct contact with the skin. However,
for most applications, natural extruded filaments of latex
may be used for the elastomeric material.

[0009] In forming the elastic band on a conventional
crochet machine, such as a machine manufactured by
Jacob Miuller as Model RD3-8/420 (Jakob Mdiller of Amer-
ica, Inc., Charlotte, N.C.), the elastic filaments form the
warp beams in a longitudinal direction. The fill, or weft,
may be formed from a variety of yarns including, but not
limited to, single-ply, 150 denier polyester; 2-ply, 70 de-
nier nylon; 2-ply, 100 denier polyester; and, 2-ply, 150
denier polyester.

[0010] Atleastone conductive wireisincorporated with
the elastic fabric. As used herein, "incorporated" means
that the conductive wiring is intermeshed with the elastic
fabric structure Copper wire in the 27 American wire
gauge ("AWG") to 28 AWG range has been found most
suitable for knitting on crochet machines; however, as
those skilled in the art will appreciate, other sizes may
be used depending upon the particular machine and ma-
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chine setup being employed. One such suitable wire is
NE 12544 TR Tinned Copper Wire, available from New
England Electric Wire Corporation of Lisbon, New Hamp-
shire. The wire may be either braided or stranded and
coated or uncoated as long as it may be shaped and
incorporated into the fabric in a prescribed curved con-
figuration, preferably sinusoidal.

[0011] For monitoring certain physiological functions
where a higher degree of sensitivity and accuracy is re-
quired, multiple wires are interconnected in a garment to
form a single continuous conductive circuit that encircles
the monitored area a number of times corresponding to
the number of wires. Where multiple conductive wires
are required, they may be intermeshed with a single elas-
tic fabric band so that they are substantially in parallel
relation or are in substantially overlapped relation. Once
the elastic fabric band is incorporated into a garment, the
wires may be interconnected.

[0012] Alternatively, the conductive wire and fabric
structure may be formed in a braided construction.
Formed in this manner, a number of groupings of elas-
tomeric fibers or filaments may be intertwined by braid-
ing. One of the groupings of fibers or filaments will carry
a conductive wire, coated or uncoated. The size and
number of elastomeric fibers or filaments in each group-
ing, in combination with the number of groupings, will
determine the size of the sinusoidal pattern of the wire.
This braiding technique results in a more compact con-
struction that will stretch and contract, providing an output
signal to a monitoring unit.

[0013] Asafurtheralternative, the conductive wire and
fabric structure may be formed in a~ non-woven con-
struction. At least one conductive wire, shaped in a sinu-
soidal arrangement, is placed in a long narrow mold.
Manufactured filaments; e.g., polyester, nylon, etc., are
extruded and crisscrossed over at least one side of the
shaped wire to form a web or mesh-like overlay. Finally,
a film of elastomeric material is extruded to encapsulate
one or both surfaces of the wire and web layers. When
cooled and dried, this structure will stretch and contract
to deliver a satisfactory, reliable output signal.

[0014] These and other aspects of the present inven-
tion will become apparent to those skilled in the art after
a reading of the following description of the preferred
embodiment when considered with the drawings.

Brief Description of the Drawings

[0015]

Figure 1 is a perspective view of a composite fabric
constructed according to the present invention with
a single uncoated conductive wire;

Figure 2 is a perspective view of the composite fabric
of Figure 1 with the fabric stretched in the longitudinal
direction;

Figure 3 is a perspective view of a composite fabric
constructed according to the present invention with
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a plurality of parallel-coated conductive wires;
Figure 4 is a perspective view of the composite fabric
of Figure 3 with the fabric stretched in the longitudinal
direction;

Figures 5A-B show the setup specifications for a sin-
gle wire construction;

Figures 6A-B show the setup specifications for a
three-wire construction;

Figure 7 is a schematic illustration of a braided fabric
incorporating one conductive wire;

Figure 8 is a front view of a garment constructed
according to the present invention incorporating the
composite fabric; and

Figures 9A-B are block diagrams describing the
physiological monitoring unit of the present inven-
tion.

Detailed Description of the Preferred Embodiments

[0016] Referring now to Figure 1, there is illustrated a
fabric construction, shown generally as 10, for use in ap-
parel of the type used for monitoring prescribed physio-
logical functions. Fabric 10 generally comprises an elon-
gated band of elastic material 12 and at least one con-
ductive wire 14 affixed to the elastic fabric band. As used
herein, the term "affixed" means knitted in, sewn onto,
or intermeshed with the elastic fabric band. The scope
of the present invention is, however, restricted to the al-
ternative of having the conductive wire intermeshed with
the elastic fabric band. Figure 3 further demonstrates a
fabric construction 100 used for monitoring applications
that require multiple conductive wires 140. Where multi-
ple conductive wires 140 are required, they may be af-
fixed to the band of elastic material 120 in substantially
parallel fashion, or may be overlapped

[0017] The elongated band of elastic 12, 120 may be
formed in any of the conventional ways for forming elastic
fabrics including warp knitting, weft knitting, or weaving.
Warp knitting on a crochet machine is particularly suited
to the presentinvention since this type of machine is eas-
ily adaptable to producing elastic fabric bands having nar-
row widths. One such machine is an 8-bar crochet ma-
chine manufactured by Jacob Muller as Model
RD3-8/420 (8-bar, 420mm).

[0018] The band of elastic 12, 120 may vary in width
from less than 2.54 to 25.4 cm (one inch to ten inches)
but a width of approximately 2.54 cm (one inch) has been
found satisfactory or constructions having one to three
conductive wires 14, 140. For an elastic band 12, 120
stretchable in the longitudinal direction, the filaments
comprising the warp are elastomeric. Spandex® or
Lycra®, available from DuPont, have proven most suit-
able in the present invention. These manmade strands
have superior elasticity and have been found to be less
abrasive and less irritating to bare skin than natural
strands. However, for those applications in which direct
contact between the skin and the fabric 10, 100 is not
contemplated, extruded natural latex strands will provide
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satisfactory elasticity.

[0019] Since elasticity is required only in the warp, or
longitudinal, direction, a variety of fill, or weft, yarns may
be used to complete the formation of fabric 10, 100. While
single ply, 150 denier polyester is quite suitable, other
suitable yarns including 2 ply, 70 denier nylon; 2 ply, 100
denier nylon; and, 2 ply, 150 denier polyester, have been
found suitable. However, other yarns, formed of natural
and man-made materials, as well as other deniers, may
also be suitably used.

[0020] The wire used to create the conductive fabric
must have conductive properties, but otherwise may be
formed in a number of ways. It may be stranded, braided,
cotton covered, Teflon coated, uncoated, or any variety
of other configurations. The curved shape, preferably si-
nusoidal, thatis created with the wire is ideally configured
to have a height of approximately 0.95 cm (3/8") from
base to peak, with the sinusoidal curve repeating approx-
imately each 0.95 cm (3/8"). This has proven appropriate
for the inductance process. However, the height and re-
peatability of the sinusoidal shape could vary consider-
ably and still perform the required functions. The main
consideration is that the conductive wire pattern expands
and contracts without hindrance when placed in the ap-
propriate locations about the body.

[0021] Conductive wire 14, 140 may be operably af-
fixed to the elastic band 12, 120 by sewing in a separate
operation subsequent to formation of the band 12, 120,
but, according to the invention, it has been found most
efficient and cost effective to form the entire composite
elastic and wire fabric integrally in the same knitting op-
eration. "Operably affixed" means that the shape of the
conductive wire pattern will change proportionally as the
elastic band 12, 120 is stretched. As shown in Figures 1
and 3, conductive wire 14, or conductive wires 140 have
been stitched onto the face of elastic bands 12, 120 in a
sinusoidal pattern during the knitting operation. While
other curve-like configurations may be acceptable, a si-
nusoidal pattern formed in a warp-knitting process is
more easily formed and provides the optimal geometry
for the intended application. Critical to the wire configu-
ration is the presence of rounded curves with no sharp
turns.

[0022] Conductive wires 14, 140 may vary in size and
construction depending upon the capability of the ma-
chine used to form fabric 10, 100. Copper wire construc-
tions in the 27 AWG to 28 AWG range have proven most
desirable for fabric 10, 100 knitted on crochet machines.
For example, 27 AWG 12-5-44 cotton braided, 27 AWG
12-5-44-braided wire, or 28 AWG 40/44 tinned copper
wire have all proven acceptable. Conductive wire 14, 140
may be either coated or uncoated, with the choice for
coating being based on aesthetic, as opposed to func-
tional, reasons. A polyvinyl chloride (PVC) coating is both
conventional and acceptable for the present invention.
Also, a fabric cover such as cotton may be used as an
outer covering for the conductive wire 14, 140.

[0023] To keep from bending or knotting the conduc-
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tive wire 14, 140, it has been found that a knitting pattern
movement allowing the wire 14, 140 to remain between
knitting needles for two consecutive stitches provides an
optimal construction that permits the wire 14, 140 to
stretch uniformly as elastic band 12, 120 stretches. Fig-
ures 2 and 4 best illustrate how wire 14, 140 uniformly
changes shape as elastic band 12, 120 is stretched in a
longitudinal direction. This knitting pattern allows a "soft-
er" bending of the wire 14, 140 by not moving the wire
14, 140 with each stitch.

[0024] Informing a knitted fabric structure, the crochet
machine draws each individual warp yarn through a guide
mounted on a guide bar. Tension is applied to stretch the
warp yarns.

[0025] Movements of the guide bar (lapping) cause
each yarn to lap around a needle. After the yarns are
lapped, the needle bar on the machine is moved so as
tocause loops to be formed simultaneously at all needles,
resulting in a whole knitted course. A yarn inlay is next
drawn across the lower warp yarns. As the guide bar is
displaced sideways (also known in the art as "to shog")
by one or more needles, the upper and lower warp yarns
change places before the next cycle produces another
course. The shogging of the guide bar determines the
structure of the fabric.

[0026] For a fabric and wire construction employing a
single wire, the machine is initially set up for two warp
beams with a total of 15 Lycra® warp yarns/filaments
and 1 nylon or polyester weft inlay yam. Figures 5A-B
provides the setup specifications for this construction.
Odd numbered warp yarns are on one beam, while even
numbered yarns are on the other beam. In addition to
this, a beam of 1 conductive wire is setup and fed through
a yarn guide that is directed by a special bar. The bar
controls the movement of the guide back and forth across
the fabric as the fabric is being formed. The appropriate
guide for this formation holds the conductive wire in the
position (along the 3rd or 4th warp yam from the right)
for 2 stitches, then shogs left over the next warp yam
(position 1) where it holds for 2 stitches. The bar then
causes the guide to shog left again, to position 2 for 2
stitches, and so on until it reaches the 3 or 4 warp yam
on the left side of the fabric setup. At that point it begins
shogging to the right in the same manner until it returns
to position 0 to start the process over. This
0-0-1-1-2-2-3-3-4-4-3-3-2-2-1-1 pattern allows the crea-
tion of a sinusoidal shape that has both an amplitude and
peak of approximately 0.95 cm (3/8.")

[0027] For a fabric and wire construction employing
three conductive wires, the warp machine is setup with
17 or more Lycra® warp yarns and 1 nylon or polyester
weft inlay yarn. Figures 6A-B provides the setup specifi-
cations for this construction. In addition to this, a beam
of 3 conductive wires is setup and fed through 3 separate
yam guides that are directed by the same special bar as
is used for the single conductive wire. The bar controls
the movement of the 3 guides back and forth across the
fabric as the fabric is being formed. The appropriate guide
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for this formation holds the conductive wires in the 0 po-
sition (wire ~1 along the 5rd yarn, wire #2 along the 4th
yarn, and wire #3 along the 5! yarn from the right) for 2
stitches. The control bar then shogs the three wire guides
left over to the next warp yam (position I) where it holds
for 2 stitches. The bar then causes the guides to shog
left again, to position 2 for 2 stitches, and so on until it
reaches the 3rd or 4th warp yam on the left side of the
fabric setup. At that point it begins shogging to the right
in the same manner until it returns to position 0 to start
the process over. This 0-0-1-1-2-2-3-3-4-4-3-3-2-2-1-1
pattern allows the creation of three parallel sinusoidal
shapes that have both an amplitude and peak of 0.95 cm
(3/8".)

[0028] As shown in Figure 7, another embodiment of
the present invention, shown generally in an open and
enlarged view as 200, is a composite fabric and conduc-
tive wire band formed by braiding. Formed in this manner,
at least three groupings 210, 220, and 230 of elastomeric
fiber may be intertwined by knitting on a warp knitting
machine with weft insertion (such as Jacob Miiller model
Raschelina RD3-8/420, or an equivalent model) in a con-
ventional manner known in the art. One of the groupings
of fibers 230 will carry a conductive wire, coated or un-
coated. For example, one grouping may consist of 1/150
textured polyester or equivalent with an elastomer of
Spandex® or rubber or equivalent. These may be ar-
ranged as 6 ends of 1/150 polyester weft yarn, 23 ends
of 1/150 polyester warp yarn, 23 ends of 1120 Spandex®
warp yarn, and 1 or more ends of conductive wire in a
warp direction. The size and number of elastomeric fibers
in each grouping, in combination with the number of
groupings, will determine the size of the sinusoidal pat-
tern of the wire. This braiding technique results in a more
compact construction that will stretch and contract, pro-
viding an output signal to a monitoring unit for interpre-
tation. Although three groupings are shown in Figures
5A-B, groupings of 5, 7, 9 or more may also be inter-
twined; depending upon the capability of the machine.
[0029] Those skilled in the art will appreciate that there
are other warp to form constructions that will function as
desired. For example, the conductive wire and fabric
structure may be formed in a non-woven embodiment.
At least one conductive wire, shaped in a sinusoidal ar-
rangementis placed in along narrow mold. Manufactured
filaments; e.g., polyester, nylon, etc., are extruded and
crisscrossed over at least one side of the shaped wire to
form a web or mesh-like overlay. Finally, a film of elas-
tomeric fiber is extruded to encapsulate one or both sur-
faces of the wire and web layers. When cooled and dried,
this structure will stretch and contract to deliver a satis-
factory, reliable output signal.

[0030] Turning to Figure 8, a garment 300 in the form
of a shirt is shown with composite fabric and wire fabric
bands 310, 320, and 330 environmentally depicted at
representative locations on garment 300. Band 310 illus-
trates how a 3-wire construction is used in regions such
as the wearer’s chest, while 320 and 330 are single wire
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constructions. The conductive wires, shown as 312, 314,
316, 322, and 332, provide outputs to an attached mon-
itoring unit 340. Although shown loosely connected, the
conductive wires may otherwise be attached or affixed
to garment 300.

[0031] The fabric and wire bands may be attached to
garments in any of several ways. They may be inserted
into tunnels or casings created within the garments, in-
cluding the sleeves and/or collar bands. They may be
sewn onto the inside or outside surface of the garment
in a stretched shape so that the garment contracts after
sewing. Also, they may be attached to the garment with
a series of strategically placed "belt loops" on the inside
or the outside of the garment. Monitoring unit 340 may
be fitted into a pocket in the garment, clipped onto the
garment or other item of clothing, or otherwise conven-
iently carried by a wearer of the garment.

[0032] Fig. 9Aillustrates a preferred embodiment of a
programmable monitoring unit adapted to monitor a gar-
ment, such as garment 300, which produces inductive
signals in response to changes in a wearer’s physiolog-
ical functions. The preferred embodiment generally in-
cludes interface unit 350 and user device 360. The inter-
face unit includes interface circuit 354, which measures
in well known manners the inductance of one or more
pairs of monitoring leads 352, and memory 356, which
stores monitoring results. Preferably, memory 356 is con-
figured as a removable card, such as the widely used
flash memory cards. The user device is preferably a
standard handheld device, such as a Handspring VISOR,
configured for coupling to interface unit 352 by means of
aplug, socket, receptacle, or so forth, generally indicated
as interface 358, and loaded with program instructions
which cause it to perform the processing described be-
low. Optionally, the user interface device is configured
for remote communications, such as by a wireless link
indicated by antenna 362.

[0033] Fig. 9B depicts the operation of a physiological
monitoring system comprising a garment with composite
fabric construction and a monitoring unit. Since the fabric
constructions are incorporated into the garment such that
they are snugly fitted around the wearer’s body, as the
wearer’s physiological functions change, as when
breathing in and out, the geometry of the body changes
(370); i.e., expands and contracts. This causes the fabric
to stretch and contract (372) in response to changes in
the body geometry. The stretching and contracting caus-
es the curvature, or sinusoidal shape, of the affixed con-
ductive wires to change accordingly. This change in
shape of the conductive wires causes the inductance of
the individual wires to vary (373). The monitoring unit
measures the varying inductance (374) and processes
it (375) in order to obtain the wearer’s physiological indi-
cations from the measured inductance, to store the mon-
itoring results in memory 356, and optionally, to transmit
the results remotely. Finally, the monitoring results may
be displayed (376) to the wearer and alarms generated
if necessary.
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[0034] Alternatively, in a simpler embodiment, the
monitoring results can be directly transmitted to a remote
processing location, without processing in the vicinity of
the wearer. This embodiment, although less preferred
for an ambulatory user, may be more preferred when the
user’s motion is confined, for example, to a bed.

Claims

1. A composite fabric construction (10, 100) for use in
apparel of the type used for monitoring physiological
parameters comprising:

(a) an elongated band or cord of elastic material
which is stretchable in the longitudinal direction
(12, 120); and

(b) at least one conductive wire (14, 140) in-
termeshed with the structure of said elastic fab-
ric band or cord in a prescribed curved pattern
extending along said longitudinal direction,
wherein stretching or contracting of the fabric
changes the curved pattern of the wire, and thus
changes the inductance of the wire.

2. The composite fabric of Claim 1 wherein said con-
ductive wire (14, 140) is knitted into the structure of
said elastic band.

3. The composite fabric of Claim 1 wherein said elastic
band (12, 120) is a knitted fabric.

4. The composite fabric of Claim 1 wherein said pre-
scribed curved pattern is substantially sinusoidal.

5. The composite fabric of Claim 1 wherein said curved
pattern has an amplitude of about 0.95 cm (3/8 inch-
es) and arepeatability aboutevery 0.95cm (3/8 inch-
es) when in an unstretched condition.

6. The composite fabric of claim 1 comprising multiple
conductive wires (140) intermeshed with the struc-
ture of said elastic fabric band.

7. The composite fabric of claim 1 wherein said con-
ductive wire comprises (14, 140) a copper wire for
use in knitting or crochet machines.

8. A garment (300) of the type for use in physiological
monitoring of prescribed body functions comprising
a fabric construction of any one of claims 1 to 7,
wherein the
elongated band or cord of elastic material (310, 320,
330) is incorporated into the garment to expand and
contract responsive to the body function.

9. A system for physiological monitoring of prescribed
body functions comprising
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(a) a garment according to claim 8 (300).

(b) a monitoring unit (340) for measuring and
processing an inductance signal, said monitor-
ing unit being responsive to the inductance of
the at least one conductive wire.

Patentanspriiche

1. Eine Textilverbundstoffkonstruktion (10, 100) zur
Verwendung in Bekleidung, wie sie zur Uberwa-
chung physiologischer Parameter verwendet wird,
aufweisend:

a) ein ausgedehntes Band oder Gurt eines ela-
stischen Materials, welches in longitudinaler
Richtung (12, 120) dehnbar ist; und

b) mindestens einen leitenden Draht (14, 140)
der mit der Struktur des elastischen Bandes
oder Gurtes gemal einem vorgeschriebenen
kurvenférmigen Muster entlang der longitudina-
len Richtung vermascht ist, wobei Dehnen oder
Kontrahieren des Stoffes die kurvenférmige
Struktur des Drahtes und daher die Induktivitat
des Drahtes &ndert.

2. Textilverbundstoff gemaR Anspruch 1, wobei der lei-

tende Draht (14, 140) in die Struktur des elastischen
Bandes eingestrickt ist.

3. Textilverbundstoff gemal Anspruch 1, wobei das

elastische Band (12, 120) ein gestrickter Stoff ist.

4. Textilverbundstoff gemalR Anspruch 1, wobei die

vorgeschriebene kurvenférmige Struktur im We-
sentlichen sinusférmig ist.

5. Textilverbundstoff gemal Anspruch 1, wobei die

kurvenférmige Struktur eine Amplitude von etwa
0,95 cm (3/8 inches) hat und sich etwa alle 0,95 cm
(3/8 inches) wiederholt, wenn es sich in einem nicht
gedehnten Zustand befindet.

6. Textilverbundstoff gemaR Anspruch 1, aufweisend

mehrere leitende Drahte (140) welche mit der Struk-
tur des elastischen Stoffbandes vermascht sind.

7. Textilverbundstoff gemal Anspruch 1, wobei der lei-

tende Draht (14, 140) einen Kupferdraht aufweist,
der in Strick- oder Hakelmaschinen verwendet wer-
den kann.

8. Ein Kleidungsstiick (300) geeignet zur Verwendung

zur physiologischen Uberwachung vorgegebener
Kérperfunktionen aufweisend eine Stoffkonstruktion
gemaf einem der Anspriiche 1 bis 7, wobei das ge-
dehnte Band oder Gurt aus elastischem Material
(310, 320, 330) in das Kleidungsstuck eingebaut ist,
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so dass es sich in Antwort auf die Kérperfunktionen
ausdehnt und kontrahiert.

System zur physiologischen Uberwachung von vor-
geschriebenen Képerfunktionen, aufweisend

a) ein Kleidungsstiick gemaf Anspruch 8 (300);
b) eine Uberwachungseinheit (340) zum Mes-
sen und Verarbeiten eines Induktionssignals,
wobei die Uberwachungseinheit auf die Induk-
tivitdt des zumindest einen leitenden Drahtes in
Antwort darauf reagiert.

Revendications

Une structure de textile composite (10, 100) destinée
a étre utilisée dans un équipement du type utilisé
pour surveiller des parameétres physiologiques,
comprenant :

(a) une bande allongée ou un cordon de maté-
riau élastique qui est étirable dans la direction
longitudinale (12, 120) ; et

(b) au moins un fil conducteur (14, 140) entre-
mélé avec la structure de ladite bande ou dudit
cordon de textile élastique en un motif courbe
prescrit s’étendant le long de ladite direction lon-
gitudinale, ou I'étirement ou la contraction du
textile modifie le motif courbé du fil, et change
ainsi l'inductance du fil.

Le textile composite de la revendication 1, dans le-
quel ledit fil conducteur (14, 140) est tricoté dans la
structure de ladite bande élastique.

Le textile composite de la revendication 1, dans le-
quel ladite bande élastique (12, 120) est un textile
tricoté.

Le textile composite de la revendication 1, dans le-
quel ledit motif courbe prescrit est substantiellement
sinusoidal.

Le textile composite de la revendication 1, dans le-
quel ledit motif courbe présente une amplitude d’en-
viron 0,95 cm (3/8 pouce) et une répétabilité d’envi-
ron tous les 0,95 cm (3/8 pouce) lorsqu’il est dans
un état non étiré.

Le textile composite de la revendication 1, compre-
nant des fils conducteurs multiples (140) entremélés
avec la structure de ladite bande de textile élastique.

Le textile composite de la revendication 1, dans le-
quel ledit fil conducteur comprend (14, 140) un fil de
cuivre pour une utilisation avec des machines de tri-
cotage ou au crochet.
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8. Unvétement (300) du type destiné a étre utilisé pour

la surveillance physiologique de fonctions corporel-
les, comprenant une structure textile selon I'une
quelconque des revendications 1 a 7, dans lequel la
bande allongée ou le cordon de matériau élastique
(310, 320, 330) est incorporé dans le vétement pour
s’étendre et se contracter en réponse a la fonction
corporelle.

Un systéme pour la surveillance physiologique de
fonctions corporelles prescrites, comprenant :

(a) un vétement selon la revendication 8 (300),
(b) une unité de surveillance (340) pour mesurer
et traiter un signal d’'inductance, ladite unité de
surveillance répondant a linductance du au
moins un fil conducteur.
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