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Description

[0001] The present invention relates to headbands,
and in particular to headbands that have a tension indi-
cator for indicating when a headband is appropriately
stretched and is thus capable of imparting an appropriate
level of pressure to a wearer’s head.
[0002] Various headband devices are known. These
include athletic type headband devices as well as more
sophisticated headband devices, such as those used to
mount devices carried on the head. Some headband de-
vices are used to apply a certain level of pressure to the
region under the headband. Such applied pressures are
useful, for example, to support a medical sensor for the
wearer of the headband. In such circumstances, there is
a need for an improved headband having a tension indi-
cator.
[0003] This object can be achieved by a headband as
defined in independent claim 1. Further enhancements
are defined in the dependent claims. Embodiments of
the present invention are directed to a headband device.
In one example, there is provided a headband having a
low stretch segment sized to fit around a wearer’s head;
and an elastic segment being smaller than the low stretch
segment. The elastic segment has a free end and an
attached end, where the elastic segment is attached at
its attached end with the low stretch segment, and the
free end of the elastic segment is configured to form a
closed loop with the low stretch segment around a wear-
er’s head.
[0004] In one aspect, the headband also includes a
visual indicator that is configured for monitoring the ex-
tended position of the free end of the elastic segment.
The visual indicator can be a notch, a line or a marking
on the low stretch segment.
[0005] In one aspect, the headband also includes a
stop portion, where the stop portion is configured to en-
gage against the elastic segment to limit the stretch of
the elastic segment. In one embodiment, the stop portion
has an opening having a width that is smaller than the
width of the low stretch segment and the width of the
elastic segment.
[0006] In another aspect, the headband also includes
a closure mechanism configured to couple the free end
of the elastic portion with the low stretch segment to se-
cure the closed loop. The closure mechanism can be a
hook and loop closure, a snap, a button, an adhesive, a
pin, or combinations thereof.
[0007] In another aspect, the headband also includes
a tab portion having a first end and a second end, where
the first end of the tab portion is connected with the free
end of the elastic portion, and the second end of the tab
portion is configured to form a closed loop with the low
stretch segment.
[0008] In one aspect, the tab portion is less elastic than
the elastic portion.
[0009] In another aspect, the headband also includes
a stop portion, where the stop portion is configured to

engage against the elastic segment to limit the stretch of
the elastic segment. The tab portion also includes an
indicator portion between its first end and the stop portion
such that the indicator portion when visible indicates that
the headband needs re-tightening; and when the indica-
tor portion is not visible it indicates an adequate level of
tension corresponding with delivering a pressure in the
range higher than the venous pressure and lower than
the capillary pressure to the forehead of the wearer.
[0010] According to the present invention, there is pro-
vided a headband for applying pressure to an oximetry
sensor on the forehead of a patient. The headband in-
cludes a low stretch segment sized to fit around a pa-
tient’s head, and an elastic segment being smaller than
the low stretch segment. The elastic segment has a free
end and an attached end, where the elastic segment is
attached at its attached end with the low stretch segment.
The headband also includes a tab portion having a first
end and a second end, where the first end of the tab
portion is connected with the free end of the elastic por-
tion, and the second end of the tab portion is configured
to form a closed loop with the low stretch segment around
a patient’s head. The headband also includes a visual
indicator that is configured to show the extended position
for the elastic segment. The headband also includes a
stop portion, where the stop portion is configured to en-
gage against the elastic segment to limit the stretch of
the elastic segment. The stop portion has an opening
having a width that is smaller than the width of the low
stretch segment and the width of the elastic segment.
The headband also has a closure mechanism configured
to couple the second end of the tab portion with the low
stretch segment to secure the closed loop.
[0011] In a preferred embodiment in accordance with
the present invention, the tab portion includes an indica-
tor portion between its first end and the stop portion such
that the indicator portion when visible indicates that the
headband needs re-tightening; and when the indicator
portion is not visible it indicates an adequate level of ten-
sion corresponding with delivering a pressure in the
range higher than the venous pressure and lower than
the capillary pressure to the forehead of the patient.
[0012] In a preferred embodiment in accordance with
the present invention, the indicator is a notch, a line or a
marking on the low stretch segment.
[0013] For a further understanding of the nature and
advantages of the invention, reference should be made
to the following description taken in conjunction with the
accompanying drawings.

Fig. 1 is a diagram of a forehead oximetry sensor
being applied to a patient.
Fig. 2 is a diagram of a forehead oximetry sensor
being held to a patient’s forehead with a headband.
Fig. 3 is a diagram of one embodiment of the
headband .
Fig. 4 is a diagram of an alternate embodiment of
the headband .

1 2 



EP 1 718 195 B1

3

5

10

15

20

25

30

35

40

45

50

55

Fig. 4A is a top view detail diagram of the crease or
fold of Fig. 4.
Fig. 5 is a front view diagram of an embodiment of
the headband shown worn by a user.
Fig. 6 is a top view diagram of an embodiment of the
headband shown in proper tension when worn by a
user.
Fig. 7 is a top view diagram of an embodiment of the
headband shown in less than proper tension when
worn by a user.
Fig. 8 is a diagram of an alternate embodiment of
the headband .
Fig. 9 is a diagram of an embodiment of the head-
band in accordance with the present invention.
Fig. 10A-E are diagrams showing the method of plac-
ing the headband of Fig. 9 on a patient’s head.
Fig. 11 is a top view diagram of the headband of Fig.
9 when placed on a patient’s head.

[0014] The embodiments are directed towards a head-
band with a tension indicator. Such a headband may be
used to support the administration of a health care related
service to a patient. Such a service may include the place-
ment of a sensor 101 on a patient’s forehead, such as
for example, an oximetry sensor (e.g., those manufac-
tured by Nellcor Puritan Bennett, the assignee herein),
as is shown in Fig. 1. A typical pulse oximeter measures
two physiological parameters, percent oxygen saturation
of arterial blood hemoglobin (Sp02 or sat) and pulse rate.
Oxygen saturation can be estimated using various tech-
niques. In one common technique, the photocurrent gen-
erated by the photo-detector is conditioned and proc-
essed to determine the ratio of modulation ratios (ratio
of ratios) of the red to infrared signals. This modulation
ratio has been observed to correlate well to arterial oxy-
gen saturation. The pulse oximeters and sensors are em-
pirically calibrated by measuring the modulation ratio
over a range of in vivo measured arterial oxygen satura-
tions (Sa02) on a set of patients, healthy volunteers, or
animals. The observed correlation is used in an inverse
manner to estimate blood oxygen saturation (Sp02)
based on the measured value of modulation ratios of a
patient. The estimation of oxygen saturation using mod-
ulation ratios is described in U.S. Patent No. 5,853,364,
entitled "METHOD AND APPARATUS FOR ESTIMAT-
ING PHYSIOLOGICAL PARAMETERS USING MODEL-
BASED ADAPTIVE FILTERING", issued December 29,
1998, and U.S. Patent No. 4,911,167, entitled "METHOD
AND APPARATUS FOR DETECTING OPTICAL PULS-
ES", issued March 27, 1990, and the relationship be-
tween oxygen saturation and modulation ratio is further
described in U.S. Patent No. 5,645,059, entitled "MED-
ICAL SENSOR WITH MODULATED ENCODING
SCHEME," issued July 8, 1997. Most pulse oximeters
extract the plethysmographic signal having first deter-
mined saturation or pulse rate. An exemplary forehead
oximetry sensor is described in a co-pending United
States Patent Application No. 10/256,245, entitled:

"Stacked Adhesive Optical Sensor.
[0015] The force applied to the oximetry sensor can
be a factor in the proper functioning of the sensor. In
certain clinical scenarios, a headband 200 is required to
be used in conjunction with a forehead sensor 101 (e.g.,
an oximetry sensor), as is shown in Fig. 2. Fig. 2 shows
the sensor leads extending from the sensor (not shown)
outward from beneath the headband. Such clinical sce-
narios include scenarios where: patient is lying down with
his/her head near or below chest level; patient is subject
to elevated venous pressure; patient is diaphoretic; pa-
tient is moving excessively, such as during exercise; as
well as other scenarios where venous pulsations can in-
troduce errors in oximetry calculations. In those scenar-
ios, without a headband, or force on the oximetry sensor,
venous pulsations could cause an incorrect interpretation
of the waveform, and therefore result in a less than ac-
curate determination of the oxygen saturation and pulse
rate values. The headband can be used to apply pressure
to the oximetry sensor, thus reducing the effects of ve-
nous pulsations. When used to support an oximetry sen-
sor, the amount of force applied by the sensor on the
forehead should be greater than the venous pressure,
but less than the arteriole pressure. Generally, a good
pressure range is one where the applied pressure is high-
er than venous pressure (e.g., 3-5 mm Hg) and lower
than the capillary pressure (e.g., 22 mm Hg). Preferably,
this is between 10 mm Hg and 20 mm Hg in the adult
patient. The headband in accordance with the embodi-
ments of the present invention may be adjusted for use
with any size wearer by using an adjustable closure
mechanism, such as for example a hook and loop closure
mechanism. Alternately, the headband may be provided
in varying sizes, depending on the general size of the
wearer’s head; for example using a small headband for
a neonate, a larger one for a child and an even larger
one for an adult wearer. The user can apply a wide range
of pressures to the forehead oximetry sensor depending
on the amount of tension which has been applied to the
headband during its placement around the wearer’s
head.
[0016] The embodiments of the present invention are
intended to alleviate the guesswork by the caregivers by
giving them a visual indicator of the proper amount of
tension required in the headband during placement
around the head. The required tension is related to the
pressure being applied by the sensor when it is attached
with the patient.
[0017] In one embodiment, shown in Fig. 3, an elastic
headband 102 is shown in an unstretched position. A
non-elastic fabric 104 is shown attached to the elastics
portion 102 along two of its edges 106. The other two
edges of the non-elastic portion are not attached to the
elastic segment and are thus free to project outward away
from the face of the elastic segment. The non-elastic seg-
ment is smaller than the elastic segment. The non-elastic
segment is sized to span a portion of the elastic segment
when the elastic segment is stretched. The non-elastic
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segment is larger than the portion of the elastic segment
it spans when the elastic segment is not stretched. As
the elastic segment 102 is stretched from its non-
stretched position, the non-elastic portion is pulled at its
edges 106 along with the stretching elastic segment 102
until the elastic portion between the edges has stretched
to a length equal to the length of the non-elastic portion.
The headband also includes closure mechanisms (not
shown), which are described below in conjunction with
Fig. 4. Fig. 5 shows a front view diagram of an embodi-
ment of the headband in accordance with the present
invention shown worn by a user. It is noted that the head-
band may be used to hold and impart a pressure against
a sensor, such as an oximetry sensor applied to a pa-
tient’s forehead, as shown in Fig. 2. For clarity in describ-
ing the tension indicator, such a sensor is not shown in
Figs. 5-7. Fig. 6 is a top view diagram of an embodiment
of the headband 102 in accordance with the present in-
vention shown in proper tension when worn by a user.
As is shown in this figure, when the headband is properly
tightened, the pressure indicator portion 104 is pulled
tight across the elastic portion 102, thus not providing a
visual indication that the headband needs to be retight-
ened. On the other hand, Fig. 7 shows a top view diagram
of an embodiment of the headband in accordance with
the present invention shown in less than proper tension
when worn by a user. As is shown in Fig. 7, when a less
than adequate pressure is being applied by the headband
to a user’s forehead, or when the headband is not tight
enough, the indicator 104 projects out from the surface
creating a loop which provides a visual cue that the head-
band needs retightening.
[0018] When the headband is not stretched there is an
amount of slack between the non-elastic and elastic por-
tions. When the headband is stretched, the slack in the
non-elastic strap is eliminated, giving the visual indication
that the headband stretch is sufficient. The headband is
chosen to be long enough to fit around the head of a user
(or patient). The elastic material may be made of any
suitable fabric, such as an open cell urethane foam. The
non-elastic strap, which is shorter than the elastic portion
is sewn or attached otherwise (e.g., adhesively, etc.) onto
the elastic headband at a spacing that is less than the
lengths of the non-elastic portion. The non-elastic mate-
rial may be made of any suitable fabric, such a Dacron-
type fabric.
[0019] Fig. 4 is a diagram of an alternate embodiment
of the headband . An elastic headband 102 is shown in
an unstretched position. A non-elastic fabric 104 is shown
attached to the elastics portion 102 along two of its edges
106. The other two edges of the non-elastic portion are
not attached to the elastic segment and are thus free to
project outward away from the face of the elastic seg-
ment. The non-elastic segment 104 is smaller than the
elastic segment 102. The non-elastic segment is sized
to span a portion of the elastic segment when the elastic
segment is stretched. The nonelastic segment is larger
than the portion of the elastic segment it spans when the

elastic segment is not stretched. As the elastic segment
102 is stretched from its non-stretched position, the non-
elastic portion is pulled at its edges 106 along with the
stretching elastic segment 102 until the elastic portion
between the edges has stretched to a length equal to the
length of the non-elastic portion.
[0020] Fig. 4 also shows the non-elastic portion to in-
clude a permanent crease or a fold 110. As shown in Fig.
4A, such a fold 110 may be made by overlapping the
nonelastic portion to form a fold and then heat pressing
or heat sealing the fabric to form a permanent fold or
crease. In one embodiment, the fold or crease is made
in the middle of the inelastic segment, which causes it to
project outward in a sharp, angular fashion as the elastic
band 102 retracts or relaxes. In operation, it has been
shown that the sharp, angular crease or fold acts as a
mechanical amplifier and provides a more distinct visual
cue and better sensitivity as to when the threshold of
minimal headband tension has been passed. The
creased tension indicator 110 exhibits increased sensi-
tivity to a loss in headband tension by projecting further
away from the elastic band in a skewed fashion. The
creased tension indicator 110 provides a more pro-
nounced visual cue both from the perspective of looking
directly at the forehead and from looking down at the top
(edge) of the headband. The material chosen for the in-
elastic portion having a fold or a crease can be similar to
the noncreased or nonfolded inelastic material. In addi-
tion, a material such a polyester webbing material, which
is capable of holding a fold or a crease, may also be used.
The elastic material may be made of a material as is
described above, or made using other suitable material
such as a terry band.
[0021] When the headband is not stretched there is an
amount of slack between the non-elastic and elastic por-
tions. When the headband is stretched, the slack in the
non-elastic strap is eliminated, giving the visual indication
that the headband stretch is sufficient.
[0022] Also shown in Fig. 4, and applicable to the em-
bodiment described in conjunction with Fig. 3, is the clo-
sure device 108. One such closure device is a hook and
loop type closure. The headband in accordance with the
embodiments of the present invention may use other clo-
sure mechanisms such as snaps, buttons, adhesives,
pins, or combinations thereof, as well as others known
to those of skill in the relevant arts. Alternately, the head-
band may be a preformed loop, without a separate clo-
sure mechanism.
[0023] The headband described above includes a sen-
sor attachment pressure indicator. As described above,
the headband may be used to allow a sensor’s attach-
ment pressure with the patient’s tissue location (e.g.,
forehead, and so on) to be chosen which is greater than
venous pulsations (e.g., 5-10 mm Hg) but less than a
maximum amount (e.g., 30 mm Hg, or so). As described
above, such a pressure indicator is attached with the
headband. Alternately, the pressure indicator may be at-
tached with the sensor, such as an oximetry sensor. One
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embodiment of the pressure indicator is a tension indi-
cator as described above with reference to Figs. 3-4. Oth-
er pressure indicating means include pressure or force
sensors small and light enough to be included with either
the sensor or the headband assembly.
[0024] The information provided by the pressure indi-
cator may be used to help establish an acceptable win-
dows of pressure for the sensor’s attachment with a pa-
tient. The acceptable window of pressure may also be
enhanced to include the affects of the patient’s head el-
evation relative to the patient’s heart.
[0025] Additionally, the concept of using a headband
to ensure an acceptable sensor attachment pressure is
extendible to other patient body locations; locations
where a sensor attachment pressure can help provide a
more accurate sensor reading.
[0026] An alternate embodiment of the tension or pres-
sure indicating headband is shown in Fig. 8. As is shown
in Fig. 8, the headband includes an inelastic portion 604
and an elastic portion 602. The tension indicating portion
606 is also made of an inelastic material. The tension
indicating portion 606 may be a creased or folded as
described in conjunction with Fig. 4 or as is shown un-
creased or unfolded as described in conjunction with Fig.
3. The description of the closure devices and how the
elastic and inelastic portions are attached to one another
are also set forth above. In this embodiment, the main
stretchable portion is elastic portion 602. Once the head-
band has been stretched such that section 602 is
stretched to match the length of section 606, the head-
band’s stretch will be limited. This embodiment by having
a shorter elastic portion limits the extension of the head-
band and hence limits the range of pressures that can
be applied by the headband against a user’s forehead or
the sensor applied to a user’s forehead.
[0027] Fig. 9 is an exemplary diagram of an embodi-
ment of the headband in accordance with the present
invention. The headband may be used for the purpose
of applying a small, controlled amount of pressure
against the forehead of its wearer. As set forth above,
when used to support an oximetry sensor, the amount of
force applied by the sensor on the forehead should be
greater than the venous pressure, but less than the ar-
teriole pressure. Generally, a good pressure range is one
where the applied pressure is higher than venous pres-
sure (e.g., 3-5 mm Hg) and lower than the capillary pres-
sure (e.g., 22 mm Hg). Preferably, this is between 10 mm
Hg and 20 mm Hg in the adult patient. The headband in
accordance with the embodiments of the present inven-
tion may be adjusted for use with any size wearer by
using an adjustable closure mechanism, such as for ex-
ample a hook and loop closure mechanism. Alternately,
the headband may be provided in varying sizes, depend-
ing on the general size of the wearer’s head; for example
using a small headband for a neonate, a larger one for
a child and an even larger one for an adult wearer. The
user can apply a wide range of pressures to the forehead
oximetry sensor depending on the amount of tension

which has been applied to the headband during its place-
ment around the wearer’s head. In one embodiment, the
different head sizes of the wearer’s are accommodated
by providing a suite of different sized headbands; starting
with the smallest and graduating to larger sized ones; all
having common features as described herein. In another
embodiment, a hook and loop type closure device is con-
figured such that the entire back side of the low stretch
band (described below) is capable of engaging an end
of the headband having the mating hook and loop sur-
face. In this manner, a one size headband is enabled to
accommodate any size head. Further details are de-
scribed below.
[0028] The embodiment shown in Fig. 9 enables a cli-
nician to accurately and consistently apply the headband
with the proper tension in an intuitive manner as de-
scribed below. As shown in Fig. 9, the headband includes
a substantially inelastic, or low stretch band 202 having
a closure device 208 on or near its end and preferably
on a portion of or the entire outer surface thereof. One
such closure device is a hook and loop type closure. The
headband in accordance with the embodiments of the
present invention may use other closure mechanisms
such as snaps, buttons, adhesives, pins, or combinations
thereof, as well as others known to those of skill in the
relevant arts. The inelastic or low stretch band 202 can
be made of any type of low-stretch fabric, such as a Nylon,
polyester or equivalent materials, including those de-
scribed above.
[0029] The headband also includes an elastic segment
204 of a specific length, to provide a specific spring force
once stretched, attached at one end 203 to the outer
facing side of the low stretch material (i.e. band 202) that
wraps around the patient’s head. The attachment of the
elastic segment 204 to band 202 at 203 may be achieved
by sewing the segment 204 at 203 to 202. Alternately,
the segment 204 may be adhesively attached to band
202 at 203. At the other, free end, 205 the elastic segment
204 is configured to be attached with a segment of band
202 using a closure device 208, as described above (e.g.,
inelastic material that has a patch of Velcro ™ hook ma-
terial). In one embodiment, the free end 205 of the elastic
segment is attached with a low stretch portion or tab 206,
which attaches with a segment of band 202 using a clo-
sure device 208 to form a closable loop. The band 206
slips through slots in the band 202 at the stop 207, in a
manner similar to a belt through a loop. To apply a proper
tension, and hence a proper amount of pressure against
the skin, to the low stretch material band 202 wrapped
around the head, the elastic segment 204 is stretched a
controlled distance, and then fastened to the low stretch
strip 202 using the closure device 208. The stretch of the
elastic segment 204 is controlled, as it meets a physical
stop. In one embodiment, the physical stop is provided
by having the width of the elastic portion 204 sized slightly
larger than the opening of the stop 207 in the band 202,
and thus once stretched a certain distance, the elastic
portion 204 meets a physical stop 207. The stop 207 may
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be an opening in the band 202 that is slightly smaller in
width than the elastic portion 204. Alternately, the stop
may be provided by a narrow band similar in shape and
function to a belt loop that is sewn on or attached with
the band 202. By stretching and fastening the elastic por-
tion 204 with the band 202, the tension in the elastic seg-
ment 204 is transferred to the entire low stretch strip that
is wrapped around the patient’s head. This controlled ten-
sion, in turn, translates into a controllable pressure
against the patient’s forehead skin. In other words, proper
tension in the band and hence proper pressure against
the forehead of the patient is achieved by wrapping the
band 202 around a patient’s head; then pulling on the
elastic segment directly or via a pulling force on the mem-
ber 206 to extend the elastic segment 204 until its edge
210 meets the stop 207, and then securing the free end
of segment 206 against the band 202 using the closure
device 208.
[0030] The headband also includes a visual indicator
that is used to monitor the stretch of the elastic portion
204. In one embodiment, the tab 206 includes a visible
or indicator portion 211 between the free end of the elastic
portion 205 and the stop 207, such that when the head-
band is properly tensioned, the elastic portion 204 is
stretched and thus portion 211 is no longer visible, as
the elastic portion 204 abuts against the stop 207. Alter-
nately, headband includes visual indicator 212 (shown
in Fig 10D’ and 10D"), that enable the visual monitoring
of the edge of the free end of the elastic segment 204
against the indicator 212, as the segment 204 is
stretched. While the indicator 212 is shown as a notch,
it can be a line, or any other suitable marker. The head-
band described herein provides structures that monitor
and/or control the stretch of the elastic segment 204. The
stretch of the elastic segment is controlled by the stop
207. The stop 207 ensures that the elastic segment’s
stretch is limited, as describe above. For example, a cli-
nician is prevented from over stretching the elastic seg-
ment, since the free edge of the elastic segment will meet
against the stop 207 once it is fully stretched. The visual
indicator 211 or 212 enable the monitoring of the amount
of the stretch of the elastic segment. In addition, the ad-
equacy of the tension or stretch of the segment is mon-
itored visually by observing either the indicator 211 or
the position of the free edge of the segment against the
indicator 212. So, for example, once the headband has
been properly applied, it is expected that the headband
or portions thereof may relax and in which case the visual
indicators will show that the headband needs re-tension-
ing.
[0031] Figs. 10A-E are diagrams showing the method
of placing the headband of Fig. 9 on a patient’s head.
For ease of description, it is assumed that the patient or
headband wearer is lying down on his (or her) back on
a surface and facing up. As shown in Fig. 10A, first the
headband is placed under the patient’s head with the
elastic segment side facing down and on the same side
as that of a forehead oximetry sensor 300. For ease of

placement, it is preferred to allow the length of the band
to extend more on the elastic segment side. Next, as
shown in Fig. 10B, the shorter end is rolled towards the
patient’s forehead. Next, as shown in Fig. 10C, the elastic
segment side is rolled over the patient’s forehead cover-
ing the sensor 300. It may be preferable to provide a
sensor design outline on the elastic portion of the head-
band, in which case it is preferred to align the sensor
outline on the elastic band portion of the forehead sensor
approximately with the sensor 300. Next, as shown in
Fig. 10D, the tab 206 is pulled until the elastic portion
204 reaches the stop 207 and indicator or visible portion
211 of the band is no longer visible. Note that the tab 206
has a portion 211 (e.g., indicator portion) that is partially
visible between the elastic portion 204 and the stop 207
in Fig. 10C, when the band in not adequately stretched,
and the same tab portion 211 (e.g., indicator portion) is
no longer visible between the elastic portion 204 and stop
207 when the elastic portion is adequately stretched, as
shown in Fig. 10D and 10E. Alternately, as shown in Figs.
10D’-D", after the elastic segment side is rolled over the
patient’s forehead covering the sensor 300, the tab 206
is pulled until the elastic segment 204 reaches the posi-
tion mark or indicator 212. An adequately stretched head-
band is enabled to impart an adequate tension in the
headband and hence an adequate pressure against the
forehead and the sensor that is placed between the fore-
head and the headband. Therefore, when there is no tab
portion 211 visible between the elastic portion 204 and
the stop 207, or when the elastic segment is properly
aligned with the indicator 212, or when the elastic portion
has been adequately stretched against its stop, the cli-
nician has an indicator that a proper pressure is being
applied to the wearer’s forehead.
[0032] Fig. 11 is a top view diagram of the headband
of Fig. 9 when placed on a patient’s head with an ade-
quate tension. As can be seen, band 202 is wrapped
around the patient’s head, elastic portion 204 is ade-
quately stretched and fastened with the band 202 via tab
portion 206.

Claims

1. A headband for applying pressure to an oximetry
sensor on the forehead of a patient, comprising: a
low stretch segment sized to fit around a patient’s
head; an elastic segment being smaller than said
low stretch segment, said elastic segment having a
free end and an attached end, said elastic segment
being attached at said attached end with said low
stretch segment; a tab portion having a first end and
a second end, said first end of said tab portion being
connected with said free end of said elastic portion,
said second end of said tab portion configured to
form a closed loop with said low stretch segment
around a patient’s head; a visual indicator configured
for monitoring the extended position of said free end
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of said elastic segment; a stop portion, said stop por-
tion configured to engage against said elastic seg-
ment to limit the stretch of said elastic segment, said
stop portion comprising an opening having a width
that is smaller than the width of said low stretch seg-
ment and the width of said elastic segment; and a
closure mechanism configured to couple said sec-
ond end of said tab portion with said low stretch seg-
ment to secure said closed loop.

2. The headband of claim 1 wherein said visual indica-
tor is on said tab portion between its first end and
said stop portion such that said indicator portion
when visible indicates that the headband needs re-
tightening; and when said indicator portion is not vis-
ible it indicates an adequate level of tension corre-
sponding with delivering a pressure in the range
higher than the venous pressure and lower than the
capillary pressure to the forehead of the patient.

3. The headband of claim 1 or claim 2 wherein said
visual indicator is a notch, a line, a marking, or a
combination thereof on said low stretch segment.

4. The headband of any of the preceding claims where-
in said closure mechanism Is a hook and loop clo-
sure, a snap, a button, an adhesive, a pin, or a com-
bination thereof.

Patentansprüche

1. Kopfband zum Ausüben von Druck auf einen Oxy-
metriesensor auf der Stirn eines Patienten, das Fol-
gendes umfasst: ein Segment mit schwacher Deh-
nung, das dafür bemessen ist, um den Kopf eines
Patienten zu passen, ein elastisches Segment, das
kleiner ist als das Segment mit schwacher Dehnung,
wobei das elastische Segment ein freies Ende und
ein befestigtes Ende hat, wobei das elastische Seg-
ment an dem befestigten Ende an dem Segment mit
schwacher Dehnung befestigt ist, einen Laschenab-
schnitt, der ein erstes Ende und ein zweites Ende
hat, wobei das erste Ende des Laschenabschnitts
mit dem freien Ende des elastischen Abschnitts ver-
bunden ist, wobei das zweite Ende des Laschenab-
schnitts dafür konfiguriert ist, mit dem Segment mit
schwacher Dehnung eine geschlossene Schlaufe
um den Kopf eines Patienten zu bilden, eine Sicht-
anzeige, die dafür konfiguriert ist, die ausgedehnte
Stellung des freien Endes des elastischen Segments
zu überwachen, einen Anschlagabschnitt, wobei der
Anschlagabschnitt dafür konfiguriert ist, an dem ela-
stischen Segment einzugreifen, um die Dehnung
des elastischen Segments zu begrenzen, wobei der
Anschlagabschnitt eine Öffnung umfasst, die eine
Breite hat, die kleiner ist als die Breite des Segments
mit schwacher Dehnung und die Breite des elasti-

schen Segments, und einen Verschlussmechanis-
mus, der dafür konfiguriert ist, das zweite Ende des
Laschenabschnitts mit dem Segment mit schwacher
Dehnung zu koppeln, um die geschlossene Schlaufe
zu sichern.

2. Kopfband nach Anspruch 1, wobei sich die Sichtan-
zeige auf dem Laschenabschnitt zwischen dessen
erstem Ende und dem Anschlagabschnitt befindet
derart, dass der Anzeigeabschnitt, wenn er sichtbar
ist, anzeigt, dass das Kopfband wieder straffgezo-
gen werden muss, und, wenn der Anzeigeabschnitt
nicht sichtbar ist, er ein angemessenes Spannungs-
niveau anzeigt, das übereinstimmt mit dem Zuführen
eines Drucks auf die Stirn des Patienten in dem Be-
reich, der höher als der venöse Druck und niedriger
als der kapillare Druck ist.

3. Kopfband nach Anspruch 1 oder Anspruch 2, wobei
die Sichtanzeige eine Kerbe, eine Linie, eine Mar-
kierung oder eine Kombination derselben auf dem
Segment mit schwacher Dehnung ist.

4. Kopfband nach einem der vorhergehenden Ansprü-
che, wobei der Verschlussmechanismus ein Klett-
verschluss, ein Druckknopf, ein Knopf, ein Klebstoff,
eine Nadel oder eine Kombination derselben ist.

Revendications

1. Serre-tête pour appliquer une pression à un capteur
d’oxymétrie sur le front d’un patient, comprenant: un
segment à faible allongement, dimensionné de sorte
à s’adapter autour de la tête d’un patient ; un seg-
ment élastique, plus petit que ledit segment à faible
allongement, ledit segment élastique comportant
une extrémité libre et une extrémité fixée, ledit seg-
ment élastique étant fixé au niveau de ladite extré-
mité fixée sur ledit segment à faible étirement ; une
partie de patte, comportant une première extrémité
et une deuxième extrémité, ladite première extrémité
de ladite partie de patte étant connectée à ladite ex-
trémité libre de ladite partie élastique, ladite deuxiè-
me extrémité de ladite partie de patte étant configu-
rée de sorte à former une boucle fermée avec ledit
segment à faible étirement autour de la tête d’un
patient ; un indicateur visuel, configuré de sorte à
surveiller la position d’extension de ladite extrémité
libre dudit segment élastique ; une partie d’arrêt, la-
dite partie d’arrêt étant configurée de sorte à s’en-
gager contre ledit segment élastique pour limiter l’éti-
rement dudit segment élastique, ladite partie d’arrêt
comprenant une ouverture ayant une largeur infé-
rieure à la largeur dudit segment à faible étirement
et à la largeur dudit segment élastique ; et un méca-
nisme de fermeture, configuré de sorte à accoupler
ladite deuxième extrémité de ladite partie de patte
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audit segment à faible étirement pour fixer ladite bou-
cle fermée.

2. Serre-tête selon la revendication 1, dans lequel ledit
indicateur visuel est agencé sur ladite partie de patte
entre sa première extrémité et ladite partie d’arrêt,
de sorte que ladite partie indicatrice indique, lors-
qu’elle est visible, que le serre-tête doit être
resserré ; et qu’elle indique, lorsque ladite partie in-
dicatrice n’est pas visible, un niveau de tension ap-
proprié correspondant à l’application d’une pression
comprise dans l’intervalle des valeurs supérieures à
la pression veineuse et inférieures à la pression ca-
pillaire appliquée au front du patient.

3. Serre-tête selon les revendications 1 ou 2, dans le-
quel ledit indicateur visuel est une encoche, une li-
gne, un repère, ou une combinaison de ces élé-
ments, agencée sur ledit segment à faible étirement.

4. Serre-tête selon l’une quelconque des revendica-
tions précédentes, dans lequel ledit mécanisme de
fermeture est une fermeture à boucles et à crochets,
un cliquet, un bouton, un adhésif, une broche, ou
une combinaison de ces éléments.
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摘要(译)

一种头带，其具有适于围绕佩戴者头部的低拉伸段，并且弹性段小于低
拉伸段，并且具有自由端和附接端，其中弹性段在其附接端处附接有低
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端与弹性部分的自由端连接，翼片部分的第二端构造成与低端形成闭合
环。伸展段，围绕佩戴者的头部。头带还包括视觉指示器，其配置用于
监测弹性段的伸展位置，并且可选地包括止动部分，该止动部分构造成
抵靠弹性段接合以限制其伸展。当具有止动部分时，翼片部分还包括在
其第一端和止动部分之间的指示器部分，使得当可见时指示器部分指示
头带需要重新紧固;当指示器部分不可见时，它表示足够的张力水平，对
应于在高于静脉压的范围内输送压力并且低于穿戴者前额的毛细管压
力。
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