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(54) Anti-twist mechanism for a mechanical advantage tensioning device on an orthosis

(57) An orthosis is provided having a mechanical ad-
vantage tensioning device with an anti-twist mechanism.
The anti-twist mechanism includes first and second anti-

twist members which have a reduced degree of pliability
to resist twisting of the orthosis about the mechanical
advantage tensioning device.
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Description

BACKGROUND

[0001] The present disclosure relates generally to an
orthosis, and more particularly to an orthosis intended to
wrap around a part of the body under tension and support
the underlying body part.
[0002] An orthosis is commonly constructed to support
and stabilize a part of the body on which the orthosis is
worn. An orthosis is most frequently worn on a joint such
as a knee, ankle, hip, back, elbow, shoulder, wrist, etc.
in either a preventative or remedial role. When used pre-
ventatively, the orthosis is worn on a healthy joint to re-
duce the risk of injury when the joint is subjected to undue
stress. When used remedially, the orthosis is worn on an
injured or infirm joint and reinforces the weakened joint
to rehabilitate the joint and/or reduce the risk of further
injury or infirmity.
[0003] One conventional type of orthosis is termed a
lumbar support or lumbar brace which is worn on the
lower back and covers the lumbar region. In most cases,
lumbar braces are fabricated from pliant materials which
allow the wearer a degree of mobility for bending the
back. However, pliant materials are also frequently rein-
forced with strategically placed rigid or semi-rigid mem-
bers to limit this degree of mobility. A typical lumbar brace
has a widened belt configuration with two free ends hav-
ing a releasable coupling element positioned on each
free end. The user dons the lumbar brace by grasping
the uncinched brace at each free end, tightly wrapping
the lumbar brace around the lumbar region of the body
and cinching the brace on the body by releasably con-
necting the free ends to one another using the releasable
coupling elements. The tautness or tension of the
cinched lumbar brace laying flat against the lumbar re-
gion of the body desirably supports and stabilizes the
lower back to reduce the risk of newly injuring the lower
back or exacerbating a pre-existing injury or infirmity to
the lower back.
[0004] It is apparent that the degree of pressure ap-
plied by the cinched lumbar brace to the lumbar region
of the wearer is a key variable to the effectiveness of the
brace in supporting and stabilizing the lumbar region of
the back. Accordingly, practitioners in the art have de-
veloped numerous means enabling the user to adjust the
tension of the lumbar brace while the brace is cinched to
the lumbar region of the body, thereby correspondingly
enabling the user to adjust the degree of pressure the
brace applies to the lumbar region. One such conven-
tional tension adjustment means is termed a lacer system
which provides the user with a mechanical advantage for
increasing the tension of the cinched lumbar brace. The
lumbar brace accommodates the lacer system by pro-
viding a discontinuity in the length of the brace between
its two free ends which forms a gap therein. The lacer
system has two housings mounted on the brace with one
being mounted on one side of the gap and the other being

mounted on the opposite side of the gap. One or more
tensioning laces extend between the two housings
across the gap, thereby connecting the brace across the
gap. The lacer system enables the user to selectively
tension the lumbar brace against the body by manually
pulling on the tensioning laces, thereby drawing the two
housings and underlying brace on which they are mount-
ed closer together and narrowing the gap. Conversely,
the lacer system enables the user to selectively slack or
relax the lumbar brace on the body by manually releasing
the tensioning laces, thereby displacing the two housings
and underlying brace on which they are mounted farther
apart and widening the gap.
[0005] When the uncinched lumbar brace is stored
away from the wearer, the brace is prone to twisting and
tangling due to the highly pliant character of the tension-
ing laces in the lacer system. If the lumbar brace becomes
twisted during non-use, it must be untwisted before it can
be worn, which can be a cumbersome and tedious task.

SUMMARY

[0006] The present teachings recognize the draw-
backs of known approaches and can provide a mechan-
ical advantage tensioning device on an orthosis such as
a lumbar brace which substantially prevents or resists
twisting.
[0007] Particular aspects and embodiments are set out
in the appended claims.
[0008] Viewed from a first aspect, there can be provid-
ed an orthosis having a mechanical advantage tension-
ing device which satisfies the above-recited need.
[0009] Viewed from another aspect, there can be pro-
vided an orthosis comprising a base support worn on the
body of a user and a mechanical advantage tensioning
device which is cooperative with the base support to se-
lectively provide the orthosis with a tensioned state and
a relaxed state. The orthosis applies increased compres-
sion to the body of the user when in the tensioned state
and applies reduced compression to the body of the user
when in the relaxed state.
[0010] The base support has a first mounting location
and a second mounting location thereon which are spac-
able a mounting distance apart from one another to define
a gap. The mechanical advantage tensioning device in-
cludes a first housing, a second housing, a tensioning
line, and an anti-twist mechanism. The first housing is
mountable on the first mounting location of the base sup-
port and the second housing is mountable on the second
mounting location of the base support. The mounted first
and second housings maintain a substantially coplanar
operational position when the orthosis is worn on the
body of the user.
[0011] The tensioning line has a relatively higher de-
gree of pliability and extends between the first and sec-
ond housings across the gap, engaging the first and sec-
ond housings. The orthosis achieves the tensioned state
when the tensioning line is pulled in a tensioning direc-
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tion. The orthosis achieves the relaxed state when the
tensioning line is released. The anti-twist mechanism in-
cludes a first anti-twist member and a second anti-twist
member. Each has a relatively lower degree of pliability
than the tensioning line. The first anti-twist member oc-
cupies a first coplanar anti-twist position extending be-
tween the first and second housings and engaging the
first housing and second housing. The second anti-twist
member occupies a second coplanar anti-twist position
likewise extending between the first and second hous-
ings and engaging the first housing and the second hous-
ing. The first coplanar anti-twist position and the second
coplanar anti-twist position are spaced a distance apart
from one another in a same operational plane. The rel-
atively lower degree of pliability of the first and second
anti-twist members provides a relatively higher degree
of resistance to twisting of the first housing member rel-
ative to the second housing member in a twisting direction
away from the operational plane than does the tensioning
line.
[0012] In some embodiments, the base support is rel-
atively flexible and the first and second housings are sub-
stantially less flexible. The base support may have a belt-
like configuration with a first end and a second end. The
first mounting location is more proximal to the first end
and the second mounting location is more proximal to
the second end.
[0013] In some embodiments, the anti-twist mecha-
nism is a continuous closed anti-twist loop. The first anti-
twist member is a first segment of the anti-twist loop and
the second anti-twist member is a second segment of
the anti-twist loop. The anti-twist loop may be a bungee
cord. Alternatively or in addition, the anti-twist loop may
have a four-sided, rectangle-like configuration. As such,
the anti-twist loop has a first set of opposing sides defined
by the first and second segments and a second set of
opposing sides defined by a third segment representing
a first anchoring member and a fourth segment repre-
senting a second anchoring member. When the anti-twist
loop engages the first and second housing, the first an-
choring member engages the first housing along sub-
stantially the length of the first anchoring member and
the second anchoring member engages the second
housing along substantially the length of the second an-
choring member. The first and second anti-twist mem-
bers may be sufficiently elastic to permit some twisting
of the first housing member relative to the second housing
member away from the coplanar operational position
when the orthosis is not being worn on the body of the
user and a torque is applied to the first or second anti-
twist member. However, the first and second anti-twist
members are sufficiently elastic to bias the first and sec-
ond anti-twist members back toward the coplanar oper-
ational position when the orthosis is not being worn on
the body of the user and the torque is removed from the
first or second anti-twist member.
[0014] In some embodiments, the first and second anti-
twist members are each formed from a length of flexible

tubing. Alternatively or in addition, the first and second
anti-twist members are each formed from a length of sub-
stantially non-stretchable material. In some embodi-
ments, the first anti-twist member slidably engages the
first or second housing and the second anti-twist member
slidably engages the first or second housing.
[0015] Viewed from a further aspect, there can be pro-
vided an orthosis comprising a base support worn on the
body of a user and a mechanical advantage tensioning
device which is cooperative with the base support to se-
lectively provide the orthosis with a tensioned state and
a relaxed state. The orthosis applies increased compres-
sion to the body of the user when in the tensioned state
and applies reduced compression to the body of the user
when in the relaxed state.
[0016] The base support has a first mounting location
and a second mounting location thereon which are spac-
able a mounting distance apart from one another to define
a gap. The mechanical advantage tensioning device in-
cludes a first housing, a second housing, a tensioning
line, and an anti-twist mechanism. The first housing is
mountable on the first mounting location of the base sup-
port and the second housing is mountable on the second
mounting location of the base support. The mounted first
and second housings maintain a substantially coplanar
operational position when the orthosis is worn on the
body of the user.
[0017] The tensioning line extends between the first
and second housings across the gap, engaging the first
and second housings. The orthosis achieves the ten-
sioned state when the tensioning line is pulled in a ten-
sioning direction. The orthosis achieves the relaxed state
when the tensioning line is released. The anti-twist mech-
anism is a continuous closed anti-twist loop having a first
segment defining an elastic first anti-twist member and
a second segment defining a second anti-twist member.
The first and second anti-twist members have a relatively
higher degree of elasticity than the tensioning line. The
first anti-twist member occupies a first coplanar anti-twist
position extending between the first and second housings
and engages the first housing and the second housing.
The second anti-twist member occupies a second copla-
nar anti-twist position extending between the first and
second housings and engages the first housing and the
second housing. The first coplanar anti-twist position and
the second coplanar anti-twist position are spaced a dis-
tance apart from one another in a same operational
plane. The first and second anti-twist members are suf-
ficiently elastic to permit some twisting of the first housing
member relative to the second housing member away
from the coplanar operational position when the orthosis
is not being worn on the body of the user and a torque
is applied to the first or second anti-twist member. The
first and second anti-twist members are also sufficiently
elastic to bias the first and second anti-twist members
back toward the coplanar operational position when the
orthosis is not being worn on the body of the user and
the torque is removed from the first or second anti-twist
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member.
[0018] In some embodiments, the anti-twist loop has
a four-sided, rectangle-like configuration. As such, the
anti-twist loop has a first set of opposing sides defined
by the first and second segments and has a second set
of opposing sides defined by a third segment represent-
ing a first anchoring member and a fourth segment rep-
resenting a second anchoring member when the anti-
twist loop engages the first and second housings. The
first anchoring member engages the first housing along
substantially the length of the first anchoring member and
the second anchoring member engages the second
housing along substantially the length of the second an-
choring member.
[0019] In this embodiment, the first housing may have
a retention slot including a longitudinal slot segment re-
taining the first anchoring member and the second hous-
ing may have a retention slot including a longitudinal slot
segment retaining the second anchoring member. The
retention slot of the first housing includes a first slot seg-
ment substantially orthogonal to the longitudinal slot seg-
ment of the first housing and retaining a first portion of
the first anti-twist member. The retention slot of the sec-
ond housing includes a first slot segment substantially
orthogonal to the longitudinal slot segment of the second
housing and retaining a second portion the first anti-twist
member. The retention slot of the first housing also in-
cludes a second slot segment substantially orthogonal
to the longitudinal slot segment of the first housing and
retaining a first portion of the second anti-twist member.
The retention slot of the second housing also includes a
second slot segment substantially orthogonal to the lon-
gitudinal slot segment of the second housing and retain-
ing a second portion of the second anti-twist member.
[0020] Viewed from another aspect, there can be pro-
vided an orthosis comprising a base support worn on the
body of a user and a mechanical advantage tensioning
device which is cooperative with the base support to se-
lectively provide the orthosis with a tensioned state and
a relaxed state. The orthosis applies increased compres-
sion to the body of the user when in the tensioned state
and applies reduced compression to the body of the user
when in the relaxed state.
[0021] The base support has a first mounting location
and a second mounting location thereon which are spac-
able a mounting distance apart from one another to define
a gap. The mechanical advantage tensioning device in-
cludes a first housing, a second housing, a tensioning
line, and an anti-twist mechanism. The first housing is
mountable on the first mounting location of the base sup-
port and the second housing is mountable on the second
mounting location of the base support. The mounted first
and second housings maintain a substantially coplanar
operational position when the orthosis is worn on the
body of the user.
[0022] The tensioning line has a relatively higher de-
gree of pliability and extends between the first and sec-
ond housings across the gap, engaging the first and sec-

ond housings. The orthosis achieves the tensioned state
when the tensioning line is pulled in a tensioning direc-
tion. The orthosis achieves the relaxed state when the
tensioning line is released. The anti-twist mechanism in-
cludes a first anti-twist member formed from a first length
of substantially non-stretchable material and a second
anti-twist member formed from a second length of sub-
stantially non-stretchable material. Each anti-twist mem-
ber has a relatively lower degree of pliability than the
tensioning line. The first anti-twist member occupies a
first coplanar anti-twist position extending between the
first and second housings and slidably engages the first
housing and the second housing enabling linear dis-
placement of the first anti-twist mechanism independent
of the first housing and the second housing. The second
anti-twist member occupies a second coplanar anti-twist
position extending between the first and second housings
and engages the first housing and the second housing
enabling linear displacement of the second anti-twist
mechanism independent of the first housing and the sec-
ond housing. The first coplanar anti-twist position and
the second coplanar anti-twist position are spaced a dis-
tance apart from one another in a same operational
plane. The relatively lower degree of pliability of the first
and second anti-twist members provides a relatively
higher degree of resistance to twisting of the first housing
member relative to the second housing member away
from the operational plane than does the tensioning line.
[0023] In some embodiments, the first and second anti-
twist members are each formed from a length of flexible
tubing. Alternatively, the first and second anti-twist mem-
bers are each formed from a length of substantially rigid
material.
[0024] In some embodiments, the first housing has a
first retention slot retaining a first portion of the first anti-
twist member, the second housing has a first retention
slot retaining a second portion of the first anti-twist mem-
ber, the first housing has a second retention slot retaining
a first portion of the second anti-twist member, and the
second housing has a second retention slot retaining a
second portion of the second anti-twist member.
[0025] The present teachings will be further under-
stood from the drawings and the following detailed de-
scription.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 is a rear perspective view of a lumbar brace
including a mechanical advantage tensioning de-
vice.
FIG. 2 is a rear plan view of the lumbar brace of FIG.
1 laid out flat to show its outer face.
FIG. 3 is a plan view of a housing included in the
mechanical advantage tensioning device of FIG. 1
wherein the housing is laid open to show the inner
faces of the lid and the base which make up the hous-
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ing.
FIG. 4 is a plan view of a pair of the housing bases
of FIG. 3 which are operatively positioned opposite
one another as when mounted on the lumbar brace
and which have a tensioning line threaded through
and between them.
FIG. 5 is a plan view of a pair of the housing lids of
FIG. 3 which are operatively positioned opposite one
another as when mounted on the lumbar brace and
which have an anti-twist mechanism threaded
through and between them.
FIG. 6 is a plan view of a pair of housing lids having
an alternate construction to accommodate an alter-
nate anti-twist mechanism.

DETAILED DESCRIPTION

[0027] Referring to FIGS. 1 and 2, a lumbar brace is
shown and generally designated 10. The lumbar brace
10 has a belt-like structure resembling a conventional
weightlifting belt and is configured to be worn around the
lumbar region of a wearer for stabilizing the wearer’s low-
er back. The lumbar brace 10 comprises a first belt seg-
ment 12, a separate second belt segment 14 and a me-
chanical advantage tensioning device 16. The first belt
segment 12 has two ends, namely, an attachment end
18 and an adjustment end 20, and the second belt seg-
ment 14 similarly has an attachment end 22 and an ad-
justment end 24. The adjustment ends 20, 24 of the first
and second belt segments 12, 14, respectively, are po-
sitioned adjacent to one another on the brace 10, but
preferably do not engage one another, thereby creating
a discontinuity which defines a gap 26 between them.
[0028] The mechanical advantage tensioning device
16 includes a first housing 28a and a second housing
28b. Each of the first and second housings 28a, 28b has
an elongate construction substantially identical to the oth-
er to optimize their function and reduce manufacturing
costs. Common elements of the first housing 28a and
the second housing 28b are designated in the following
description and drawings by the same reference charac-
ters with the exception that reference characters for el-
ements of the first housing 28a are appended by the suffix
"a" and reference characters for elements of the second
housing 28b are appended by the suffix "b".
[0029] The first and second housings 28a, 28b are po-
sitioned on either side of the gap 26, respectively, in the
assembled lumbar brace 10. In particular, the first hous-
ing 28a is mounted on the first belt segment 12 proximal
to the adjustment end 20 thereof and the second housing
28b is mounted on the second belt segment 14 proximal
to the adjustment end 24 thereof. As such, the first and
second belt segments 12, 14 function as an effective sup-
port base for the first and second housing 28a, 28b, re-
spectively. Mounting of the housings 28a, 28b on the belt
segments 12, 14, respectively, may be effected by sub-
stantially permanent attachment of the housings 28a, 28b
to the belt segments 12, 14 using conventional perma-

nent attachment means such as riveting, gluing, welding,
sewing or the like. Alternatively, mounting may be effect-
ed by selective releasable attachment using convention-
al releasable attachment means such as hook and loop
fasteners (sold under the trade name VELCRO) or the
like.
[0030] The mechanical advantage tensioning device
16 additionally includes a tensioning line 30. The tension-
ing line 30 is preferably a relatively thin (i.e., small diam-
eter), light-weight, highly-pliant, high-strength, wear-re-
sistant, and friction-resistant monofilament or multi-fila-
ment line. In the case of a multi-filament line, the filaments
may be woven, braided or twisted together. The tension-
ing line 30 is also preferably relatively non-stretchable.
Lines satisfying the above criteria and having utility here-
in may commonly include cords, strings, laces, threads,
wires or the like. Specific examples include lines which
are constructed similar to conventional laces for recrea-
tional footwear or conventional drawstrings for window
blinds. In any case, the tensioning line 30 has two internal
ends, i.e., a first or upper internal end 32 and a second
or lower internal end 34 (shown in FIG. 4), both of which
are internal to the first housing 28a. The tensioning line
30 may be conceptually understood as a series of con-
tinuously connected line segments for purposes of de-
scribing the spatial and functional relation between the
tensioning line 30 and the housings 28a, 28b. In partic-
ular, the tensioning line 30 has a first or upper internal
segment 36 proximal to the first internal end 32, a second
or lower internal segment 38 proximal to the second in-
ternal end 34 and an external segment 40 extending be-
tween the first and second internal segments 36, 38,
thereby connecting them.
[0031] The footprint of each of the first and second
housings 28a, 28b approximates a rectangle. According-
ly, each of the first and second housings 28a, 28b has
four sides, namely, a medial side 42a, 42b, an opposing
lateral side 44a, 44b, an upper side 46a, 46b and an
opposing lower side 48a, 48b. Each of the first and sec-
ond housings 28a, 28b may viewed as being bisected
into two essentially identical halves, namely, an upper
half or upper portion 50a, 50b and a lower half or lower
portion 52a, 52b, for purposes of illustration. In operation,
the first internal segment 36 of the tensioning line 30 en-
gages the upper portions 50a, 50b of both the first and
second housings 28a, 28b, respectively, and extends
from the medial sides 42a, 42b of the upper portions 50a,
50b back and forth between them across the gap 26.
Thus, the first internal segment 36 connects the upper
portions 50a, 50b of the first and second housings 28a,
28b to one another and correspondingly connects the
upper portions of the first and second belt segments 12,
14 to one another proximal to their respective adjustment
ends 20, 24.
[0032] The second internal segment 38 of the tension-
ing line 30 similarly engages the lower portions 52a, 52b
of the first and second housings 28a, 28b, respectively,
and extends from the medial sides 42a, 42b of the lower
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portions 52a, 52b back and forth between them across
the gap 26. Thus, the second internal segment 38 con-
nects the lower portions 52a, 52b of the first and second
housings 28a, 28b to one another and correspondingly
connects the lower portions of the first and second belt
segments 12, 14 to one another proximal to their respec-
tive adjustment ends 20, 24.
[0033] The end of the first internal segment 36 of the
tensioning line 30 distal to the first internal end 32 exits
the lateral side 44b of the second housing 28b through
a central lateral line opening 54b positioned proximal to
the longitudinal midpoint of the second housing 28b, at
which point the first internal segment 36 of the tensioning
line 30 transitions to the external segment 40. (An iden-
tical central lateral line opening 54a is also provided in
the lateral side 44a of the first housing 28a although it is
not utilized in the present embodiment.) The external
segment 40 extends from the central lateral line opening
54b in the second housing 28b in a lateral direction away
from the adjustment end 20 and loops through a finger-
pull tensioning handle 56 also included in the mechanical
advantage tensioning device 16. The external segment
40 reverses direction at the tensioning handle 56, ex-
tends in a medial direction back to the central lateral line
opening 54b where the external segment 40 transitions
to the second internal external segment 38 and reenters
the second housing 28b via the central lateral line open-
ing 54b. The tensioning handle 56 is provided with a hook
component of a hook and loop fastener on its inner face
which enables the user to releasably fasten the tension-
ing handle 56 to a loop component on the outer face of
the first or second belt segment 12, 14 as described here-
after.
[0034] The mechanical advantage tensioning device
16 still further includes a first or upper anti-twist member
58 and a second or lower anti-twist member 60. The first
and second anti-twist members 58, 60 are preferably
both constructed from a material which is substantially
less pliant than the material of the tensioning line 30. In
accordance with one embodiment shown in FIGS. 1, 2
and 5, the first and second anti-twist members 58, 60 are
preferably high-strength and wear-resistant, but are also
preferably stretchable and highly elastic relative to the
tensioning line 30 or the first and second belt segments
12, 14. On a relative scale, the first and second anti-twist
members 58, 60 are preferably more resistant to twisting
deformation when subjected to torque than the tension-
ing member 30 or the first and second belt segments 12,
14, but substantially less resistant than the first and sec-
ond housings 28a, 28b. A specific example of an anti-
twist member satisfying the above criteria and having
utility herein is commonly termed a bungee cord or shock
cord. However, the present disclosure is not limited to
the above examples and generally encompasses other
structures satisfying the above criteria including elasto-
meric bands and the like.
[0035] In operation, the first anti-twist member 58 is
positioned above the first internal segment 36 of the ten-

sioning line 30. Like the first internal segment 36, the first
anti-twist member 58 also engages the upper portions
50a, 50b of the first and second housings 28a, 28b and
extends between the medial sides 42a, 42b of the upper
portions 50a, 50b, but only in a single pass across the
gap 26. The second anti-twist member 60 is conversely
positioned below the second internal segment 38 of the
tensioning line 30. Like the second internal segment 38,
the second anti-twist member 60 also engages the lower
portions 52a, 52b of the first and second housings 28a,
28b and extends between the medial sides 42a, 42b of
the lower portions 52a, 52b, but only in a single pass
across the gap 26. Further details of the mechanical ad-
vantage tensioning device 16, and particularly details of
the tensioning line path and the first and second anti-
twist member paths internal to the first and second hous-
ings 28a, 28b, are set forth later in this disclosure with
reference to the remaining FIGS.
[0036] With continuing reference to FIGS. 1 and 2, the
first belt segment 12 and the second belt segment 14 are
both fabricated from an at least somewhat pliant material
such as cloth, laminate, solid foam, leather, or the like,
which is preferably less pliant than the tensioning line 30.
In any case, the material of the belt segments 12, 14 is
preferably essentially non-stretchable, at least in the cir-
cular direction extending around the circumference of the
waist of the wearer. In the present embodiment, the first
belt segment 12 has a posterior section 62 formed from
a first belt material and an anterior section 64 continuous
with the posterior section 62 which is formed from a sec-
ond belt material. The first belt material is preferably a
cloth/foam/cloth laminate and the second belt material is
preferably a unitary pliant cloth. The cloth of both the first
and second belt materials preferably has a nappy surface
which can function as a loop component of a selectively
releasable hook and loop fastener. As such, a corre-
sponding hook component of a hook and loop fastener
can be releasably attached to any point across essen-
tially the entire inner or outer face of the first belt segment
12. In addition, the added foam layer of the first belt ma-
terial renders the posterior section 62 overall thicker and
less pliant (i.e., stiffer) than the anterior section 64 of the
first belt segment 12. The posterior section 62 is also
preferably configured with a wider footprint than the an-
terior section 64.
[0037] The second belt segment 14 likewise has a pos-
terior section 66 and an anterior section 68 which are
constructed in essentially the same manner as the de-
scribed above with respect to the first belt segment 12.
As a result of this configuration, the present embodiment
of the lumbar brace 10 advantageously provides more
support and less rearward flexibility to the lumbar region
of the wearer while providing less support and more for-
ward flexibility to the abdominal region of the wearer.
Although not shown, the first and second belt segments
12, 14, and particularly the thicker, less breathable pos-
terior sections 62, 66 thereof, may have a plurality of
small openings formed therethrough for ventilation. The
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thicker posterior sections 62, 66 may also have a plurality
of spaced-apart grooves (not shown) formed therein. The
grooves are aligned in correspondence with the longitu-
dinal axis of the wearer’s body to provide the stiffened
posterior sections 62, 66 with an articulate construction
which advantageously facilitates conformance of the
lumbar brace 10 to the arcuate contours of the wearer’s
body. It is also within the scope of the present teachings
to integrate one or more rigid or semi-rigid reinforcing
elements (not shown) such as plates, stays or the like
formed from plastics, metals, resins, composites or the
like into the lumbar brace 10 and more particularly into
the first and/or second belt segments 12, 14 in a manner
well known to one of ordinary skill in the art. The rein-
forcing elements can also be externally attached to the
lumbar brace 10 as desired. In any case, any optional
reinforcing elements added to the lumber brace 10 pref-
erably enhance the support function thereof.
[0038] Each belt segment 12, 14 has a substantially
similar configuration to the other which resembles a half-
length of a widened belt that has been bisected along its
posterior centerline. The first and second belt segments
12, 14 are preferably sized such that when their adjust-
ment ends 20, 24 are posteriorly connected by the me-
chanical advantage tensioning device 16, the first and
second belt segments 12, 14 and mechanical advantage
tensioning device 16 in combination fully encircle the
waist of the wearer. This enables the user to cinch the
lumbar brace 10 on the body of the wearer in the following
manner. The user grasps the attachment ends 18, 22 of
the first and second belt segments 12, 14, respectively,
and posteriorly positions the adjustment ends 20, 24
against the lower back of the wearer adjacent to the
spine, but spaced apart from one another. The gap 26
between the adjustment ends 20, 24 is bridged by the
mechanical advantage tensioning device 16 which con-
nects the adjustment ends 20, 24 to one another, even
while the mechanical advantage tensioning device 16
preferably remains in a relaxed state. At this stage of the
cinching procedure the longitudinal axis of each housing
28a, 28b of the mechanical advantage tensioning device
16, both of which are mounted on the belt segments 12,
14, respectively, is vertically oriented and the medial
sides 42a, 42b of the housings 28a, 28b face one another
across the gap 26
[0039] The user manually wraps the length of the sec-
ond belt segment 14 anteriorly around one side of the
wearer’s waist and pulls the attachment end 22 tight, an-
teriorly positioning it over the wearer’s abdomen. The
user likewise manually wraps the length of the first belt
segment 12 anteriorly around the other side of the wear-
er’s waist and pulls the attachment end 18 tight, anteriorly
positioning it over the wearer’s abdomen in overlapping
relation to the attachment end 22 of the second belt seg-
ment 14. A releasable fastening tab 70 is integral with
the overlapping attachment end 18 of the first belt seg-
ment 12 which has a hook component of a hook and loop
fastener on its inner face (not shown). The user releas-

ably fastens the attachment end 18 of the first belt seg-
ment 12 to the loop component on the outer face of the
second belt segment 14 described above which the at-
tachment end 18 overlaps, thereby cinching the lumbar
brace 10 on the body of the wearer. It is further under-
stood that although a hook and loop fastener is described
above as a preferred releasable fastening means for
cinching the lumbar brace 10 on the body, other conven-
tional releasable fasteners have utility herein such as
buckles, zippers, buttons, laces and the like and all fall
within the scope of the present teachings.
[0040] Once the lumbar brace 10 is cinched on the
body of the wearer, the lumbar brace 10 is preferably
further adjustably tensioned by means of the mechanical
advantage tensioning device 16 before the wearer en-
gages in physical activity. Additional details of the me-
chanical advantage tensioning device 16 are described
below with reference to FIG. 3 and with continuing refer-
ence to FIGS. 1 and 2. Since the each of the first and
second housings 28a, 28b has a construction substan-
tially identical to the other, details of the construction of
the housings 28a, 28b are described below only with ref-
erence to the first housing 28a. However, it is understood
that this same description applies equally to the second
housing 28b.
[0041] The first housing 28a includes an outer plate,
termed a lid 72a, and an inner plate, termed a base 74a,
which are fastened together. Both are preferably formed
from a molded rigid or semi-rigid plastic. Since the lid 72a
and the base 74a have identical footprints, their side edg-
es are essentially mirror images of one another so that
the lid 72a and base 74a fit flush with one another when
fastened together. The lid 72a and base 74a are prefer-
ably provided with conventional cooperative press fitting
means to facilitate fastening them. In accordance with
the present embodiment, the lid 72a and base 74a are
entirely separate components when the first housing 28a
is unassembled as shown in FIG. 3. However, in accord-
ance with an alternate embodiment not shown, a living
hinge can be provided along the opposing medial sides
of the lid and base which rotatably joins them together
giving the housing a clamshell construction.
[0042] The first housing 28a has an elongate configu-
ration when fully assembled with the lid 72a fastened to
the base 74a. The upper and lower sides 46a, 48a of the
first housing 28a are both fully enclosed. The lateral side
44a of the first housing 28a is nearly fully enclosed with
the exception of the central lateral line opening 54a. In
contrast, the medial side 42a of the first housing 28a is
substantially open to the outside. This configuration de-
sirably enables the tensioning line 30 to follow a path
which extends back and forth within the first and second
housings 28a, 28b as well as outside of the housings
28a, 28b in a manner described below.
[0043] Details of the interior of the base 74a of the first
housing 28a are shown in FIG. 3. The base 74a has a
planar inner face 76a with four U-shaped wall sections
78a, 80a, 82a, 84a disposed in series across it which rise
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orthogonally from the inner face 76a. The longitudinal
axes of the U-shaped wall sections 78a, 80a, 82a, 84a
are also orthogonally oriented relative to the longitudinal
axis of the base 74a. Each U-shaped wall section 78a,
80a, 82a, 84a has an open end 86 which faces the medial
side 42a of the first housing 28a and an arcuate closed
end 88 which faces the lateral side 44a. The inner planar
face 76a also has four wall segments 90a, 92a, 94a, 96a
disposed in series across it in correspondence with the
U-shaped wall sections 78a, 80a, 82a, 84a.
[0044] Each wall segment 90a, 92a, 94a, 96a has an
arcuate face positioned opposite the arcuate closed end
88 of each U-shaped wall section 78a, 80a, 82a, 84a.
The spaces 100 between the arcuate closed ends 88 and
the arcuate faces of the wall segments 90a, 92a, 94a,
96a define travel channels for the tensioning line 30 within
the interior of the first or second housings 28a, 28b. A
plurality of slotted tensioning line guides 102 are also
provided on the inner face 76a of the base 74a to maintain
the tensioning line 30 in its desired path within the interior
of the first housing 28a. A first or upper tensioning anchor
104 and a second or lower tensioning line anchor 106
are also provided on the inner face 76a of the base 74a
to secure the first and second internal ends 32, 34, re-
spectively, of the tensioning line 30. In addition, a plurality
of support posts 108 are distributed across the inner face
76a of the base 74a to maintain the internal spacing be-
tween the lid 72a and base 74a when they are fastened
together.
[0045] As noted above, the path of the tensioning line
30 generally extends back and forth between the two
housings 28a, 28b as well as within the interiors of the
two housings 28a, 28b. Details of the full the tensioning
line path are described below with reference to FIG. 4.
In particular, the first internal end 32 of the tensioning
line 30 is secured to the first tensioning line anchor 104
and the first internal segment 36 extends therefrom along
the sidewall of the first U-shaped wall section 78a and
exits the interior of the first housing 28a through the open
medial side 42. The first internal segment 36 extends
across the gap 26 between the two housings 28a, 28b
and enters the interior of the second housing 28b along
the sidewall of the first U-shaped wall section 78b of the
second housing 28b. The first internal segment 36 re-
verses direction when it reaches the closed end 88 of the
first U-shaped wall section 78b by curving around it within
the travel channel 100. The first internal segment 36 then
extends back out of the interior of the second housing
28b by following the opposite sidewall of the first U-
shaped wall section 78b. This same back and forth path
is repeated within the interior of the first housing 28a, but
with the first internal segment 36 following the second U-
shaped wall section 80a before returning back to the in-
terior of the second housing 28b.
[0046] The second internal segment 38 of the tension-
ing line 30 follows a path similar to that of the first internal
segment 36, but in the lower portions 52a, 52b of the first
and second housings 28a, 28b, respectively. In particu-

lar, the second internal end 34 of the tensioning line 30
is secured to the second tensioning line anchor 106 and
the second internal segment 38 extends therefrom along
the sidewall of the forth U-shaped wall section 84a and
exits the interior of the first housing 28a through the open
medial side 42. The second internal segment 38 extends
across the gap 26 between the two housings 28a, 28b
and enters the interior of the second housing 28b along
the sidewall of the forth U-shaped wall section 84b of the
second housing 28b. The second internal segment 38
reverses direction when it reaches the closed end 88 of
the fourth U-shaped wall section 84b by curving around
it within the travel channel 100. The second internal seg-
ment 38 then extends back out of the interior of the sec-
ond housing 28b by following the opposite sidewall of the
fourth U-shaped wall section 84b. This same back and
forth path is repeated within the interior of the first housing
28a, but with the second internal segment 38 following
the third U-shaped wall section 82a before returning back
to the interior of the second housing 28b.
[0047] When the first and second internal segments
36, 38 of the tensioning line 30 exit the interior of the
second housing 28b via the central lateral line opening
54b in the lateral side 44b of the second housing 28b,
the internal segments 36, 38 transition to the external
segment 40 of the tensioning line 30 which loops through
the tensioning handle 56. The tensioning line 30 is ten-
sioned by pulling the tensioning handle 56 laterally, which
draws the external segment 40 of the tensioning line 30
further out of the interior of the second housing 28b. Con-
versely, the tensioning line 30 is relaxed by releasing the
tensioning handle 56 and allowing the external segment
40 to be drawn back into the interior of the second housing
28b. Tensioning the tensioning line 30 draws the oppos-
ing first and second housings 28a, 28b closer together,
thereby drawing the adjustment ends 20, 24 of the un-
derlying lumbar brace 10 closer together and causing the
lumbar brace 10 to fit more snugly around the waist.
[0048] Details of the interior of the lid 72a of the first
housing 28a are also shown in FIG. 3. The lid 72a has
an inner face 110a with a retention slot 112a, alternately
termed a retention track, and a plurality of support posts
114 formed thereon. The retention slot 112a is bounded
on its sides by a first retention wall 116a and an opposing
second retention wall 118a, respectively. The outer face
of the lid 72a shown in FIGS. 1 and 2 is preferably raised
slightly along the outline of the retention slot 112a to ac-
commodate the underlying retention slot 112a.
[0049] The present embodiment of the retention slot
112a is configured in correspondence of the present em-
bodiment of the first and second anti-twist members 58,
60, wherein the first and second anti-twist members 58,
60 are integrally included in a continuous closed anti-
twist loop (shown in FIG. 5). As such, the configuration
of the retention slot 112a, in cooperation with the reten-
tion slot 112b (likewise alternately termed a retention
track) on the inner face 110b of the lid 72b, defines the
path of the first and second anti-twist members 58, 60,
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and more generally the path of the anti-twist loop in its
entirety.
[0050] The configuration of the retention slot 112a in-
cludes a continuous plurality of alternately-oriented slot
segments. Specifically, the retention slot 112a has a U-
shaped configuration with a longitudinal slot segment
120a, a first or upper slot segment 122a and a second
or lower slot segment 124a. The first slot segment 122a
medially diverges from the upper end of the longitudinal
slot segment 120a via an upper elbow which is an ap-
proximately 90° bend. The second slot segment 124a
medially diverges from the lower end of the longitudinal
slot segment 102a via a similar lower elbow. The lid 72a
has a medial edge 126a in which an upper medial slot
opening 128a and a lower medial slot opening 130a are
formed. The upper medial slot opening 128a is positioned
at the end of the first slot segment 122a which is opposite
the upper elbow. The diameters of the first slot segment
122a and the upper medial slot opening 128a are com-
paratively sized to receive the first anti-twist member 58
which snugly fits therein. As such, the upper medial slot
opening 128a provides a path for the first anti-twist mem-
ber 58 between the exterior and the interior of the as-
sembled first housing 28a, and more particularly between
the exterior and the first slot segment 122a interior to the
first housing 28a.
[0051] The lower medial slot opening 130a is similarly
positioned at the end of the second slot segment 124a
which is opposite the lower elbow. The diameters of the
second slot segment 124a and the lower medial slot
opening 130a are comparatively sized to receive the sec-
ond anti-twist member 60 which snugly fits therein. As
such, the lower medial slot opening 130a provides a path
for the second anti-twist member 60 between the exterior
and the interior of the assembled second housing 30a,
and more particularly between the exterior and the sec-
ond slot segment 124a interior to the first housing 28a.
[0052] As noted above, the paths of the first and sec-
ond anti-twist members 58, 60 generally extend back and
forth between the two housings 28a, 28b as well as within
the interiors thereof. Details of the full paths of the first
and second anti-twist members 58, 60 as well as the path
of the integral anti-twist loop 132 which encompasses
both anti-twist members 58, 60 are described below with
reference to FIG. 5. Specifically, the first anti-twist mem-
ber 58, alternately termed a first anti-twist segment of the
anti-twist loop 132, has a first end 134 positioned within
the interior of the first housing 28a at the upper elbow in
the retention slot 112a which is at the junction of the first
and longitudinal slot segments 122b, 120b. The first anti-
twist member 58 extends from the upper elbow along a
channel defined by the first slot segment 122a, through
the upper medial slot opening 128a and out from the in-
terior of the first housing 28a into the gap 26. The first
anti-twist member 58 extends across the gap 26, through
the upper medial slot opening 128b of the second housing
28b and into the interior thereof along a channel defined
by the first slot segment 122b until a second end 136 of

the first anti-twist member 58 reaches the upper elbow
in the retention slot 112b which is at the junction of the
first and longitudinal slot segments 122b, 120b.
[0053] The continuous anti-twist loop 132 transitions
from the first anti-twist segment 58 to a second anchor
segment 138 at the upper elbow and extends orthogo-
nally relative to the first anti-twist segment 58 along a
channel defined by the longitudinal slot segment 120b of
the retention slot 112b until it reaches the lower elbow in
the retention slot 112b which is at the junction of the sec-
ond and longitudinal slot segments 124b, 120b. It is noted
that the diameter of the longitudinal slot segment 120b
is comparatively sized to receive the second anchor seg-
ment 138 which snugly fits therein. The continuous anti-
twist loop 132 transitions from the second anchor seg-
ment 138 to a second end 140 of the second anti-twist
segment 60 at the lower elbow and extends orthogonally
relative to the second anchor segment 138 along a chan-
nel defined by the second slot segment 124a, through
the lower medial slot opening 130b and out from the in-
terior of the second housing 28b into the gap 26.
[0054] The second anti-twist segment 60 extends
across the gap 26, through the lower medial slot opening
130a of the first housing 28a and into the interior thereof
along a channel defined by the second slot segment 124a
until a second end 142 of the second anti-twist member
60 reaches the lower elbow in the retention slot 112a
which is at the junction of the second and longitudinal
slot segments 124a, 120a. The continuous anti-twist loop
132 transitions from the second anti-twist segment 60 to
a first anchor segment 144 at the lower elbow and ex-
tends orthogonally relative to the second anti-twist seg-
ment 60 along a channel defined by the longitudinal slot
segment 120a of the retention slot 112a until it reaches
the upper elbow in the retention slot 112a which com-
pletes the closed path of the anti-twist loop 132. It is noted
that the diameter of the longitudinal slot segment 120a
is comparatively sized to receive the first anchor segment
142 which snugly fits therein.
[0055] The first and second anti-twist members 58, 60
substantially prevent or resist twisting of the mechanical
advantage tensioning device 16 and the overall lumbar
brace 10 at the gap 26 by providing a greater counter
force to torque applied to the mechanical advantage ten-
sioning device 16 than does the tensioning line 30. If
sufficient torque is applied to the lumbar brace 10 to over-
come the counter force of the first and second anti-twist
members 58, 60 and undesirably twist the lumbar brace
10 at the gap 26, the first and second anti-twist members
58, 60 have sufficient elastic force to restore the lumbar
brace 10 to its preferred untwisted condition once the
torque withdrawn.
[0056] An alternate embodiment of the lids for the first
and second housings and correspondingly an alternate
embodiment of the first and second anti-twist members
are described below with reference to FIG. 6, wherein
like reference characters indicate the same or similar el-
ements as the previous embodiment. In accordance with
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the present embodiment, the alternate lids are lids 200a,
200b, respectively, which may be coupled with the bases
74a, 74b, respectively, to assemble a mechanical advan-
tage tensioning device for an orthosis in substantially the
same manner as described above with respect to the
previous embodiment. The present lids 200a, 200b differ
from the lids 72a, 72b described above primarily in the
configuration of the retention slots. Since the each of the
lids 200a, 200b has a construction substantially identical
to the other, details of the construction of the lids 200a,
200b are described below only with reference to the lid
200a. However, it is understood that this same descrip-
tion applies equally to the lid 200b.
[0057] The lid 200a has a first or upper retention slot
202a, alternately termed a first or upper retention track,
and a second or lower retention slot 204a, alternately
termed a second or lower retention track, which is sep-
arate from the first retention slot 202a. The first retention
slot 202a is essentially linear and orthogonal to the lon-
gitudinal axis of the lid 200a and correspondingly orthog-
onal to the longitudinal axis of the body of the wearer on
which it is worn. The first retention slot 202a is bounded
on its sides by a first upper retention wall 206a and an
opposing second upper retention wall 208a, respectively.
The first retention slot 202a is also open to the housing
exterior at both its ends, having an upper medial slot
opening 210a at one end of the first retention slot 202a
and a upper lateral slot opening 212a at the other end of
the first retention slot 202a. The diameters of the first
retention slot 202a and the upper medial and lateral slot
openings 210a, 212a are comparatively sized to receive
the present embodiment of the first anti-twist member
described hereafter.
[0058] The second retention slot 204a is similarly
bounded on its sides by a first lower retention wall 214a
and an opposing second lower retention wall 216a, re-
spectively. The second retention slot 204a is also open
to the housing exterior at both of its ends, having a lower
medial slot opening 218a at one end of the second re-
tention slot 204a and a lower lateral slot opening 220a
at the other end of the second retention slot 202a. The
diameters of the second retention slot 204a and the lower
medial and lateral slot openings 218a, 220a are compar-
atively sized to receive the present embodiment of the
second anti-twist member described hereafter.
[0059] The first and second anti-twist members 222,
224 of the present embodiment are preferably separate
discontinuous elongate linear structures. The first and
second anti-twist members 222, 224 are constructed
from one or more materials which are preferably high-
strength and wear-resistant. The materials of construc-
tion may be substantially the same as those of the first
and second anti-twist members 58, 60 described above,
but wherein each anti-twist member 222, 224 is config-
ured as an independent linear structure. Alternatively,
the materials of construction may be substantially less
stretchable than those of the first and second anti-twist
members 58, 60 or, in yet another alternative, the mate-

rials of construction may even be essentially non-stretch-
able, at least in the circular direction extending around
the circumference of the waist of the wearer. The first
and second anti-twist members 222, 224 may also have
substantially the same degree of elasticity as the above-
described first and second anti-twist members 58, 60, or
may be substantially less elastic or, in the alternative,
may be substantially inelastic. Example anti-twist mem-
bers having utility in the present embodiment include rigid
or semi-rigid plastic or metal rods, tubes, and the like or
pliant plastic tubing and the like. Other example anti-twist
members include cable or wire.
[0060] One feature of the present embodiment is that
the first and second anti-twist members 222, 224 are not
anchored to the housings of the mechanical advantage
tensioning device. Instead, the first anti-twist member
222 is slidably displacable within the first retention slots
202a, 202b and the upper medial and lateral slot open-
ings 210a, 210b, 212a, 212b, respectively. The second
anti-twist member 224 is likewise slidably displacable
within the second retention slots 204a, 204b and the low-
er medial and lateral slot openings 218a, 218b, 220a,
220b, respectively. This enables displacement of the
housings independent of the anti-twist members 222, 224
and permits unencumbered operation of the mechanical
advantage tensioning device. Although not shown, it is
readily apparent to one of ordinary skill in the art that
means can be provided within the scope of the present
teachings for maintaining the anti-twist members 222,
224 in their respective retention slots and slot openings
without anchoring them to the housings or otherwise dis-
rupting the tensioning function of the mechanical advan-
tage tensioning device. In any case, it is apparent that
the first and second anti-twist members 222, 224 sub-
stantially prevent or resist twisting of the mechanical ad-
vantage tensioning device and the overall orthosis to
which it is affixed by providing a significant counter force
to torque applied to the mechanical advantage tensioning
device in a similar manner as the previously described
embodiment.
[0061] It is apparent to one of ordinary skill in the art
that the above-described embodiments of an anti-twist
mechanism are readily adaptable to mechanical advan-
tage tensioning devices other than the specific ones
shown herein by way of example for purposes of illustra-
tion. The present disclosure is not limited to any one con-
figuration of a mechanical advantage tensioning device
and, as such, other mechanical advantage tensioning
devices which employ the anti-twist mechanism taught
herein fall within the scope. Furthermore, the mechanical
advantage tensioning device and associated anti-twist
mechanism of the present teachings are described here-
in as being mounted on a lumbar brace. However, it is
readily apparent to one of ordinary skill in the art from
the teaching herein that the mechanical advantage ten-
sioning device of the present teachings can readily be
adapted for mounting on any number of alternate or-
thoses, particularly orthoses which are intended to wrap

17 18 



EP 2 777 657 A1

11

5

10

15

20

25

30

35

40

45

50

55

around a part of the body under tension and support the
underlying body part.
[0062] Therefore, from one viewpoint there has been
described an orthosis having a mechanical advantage
tensioning device with an anti-twist mechanism. The anti-
twist mechanism includes first and second anti-twist
members which have a reduced degree of pliability to
resist twisting of the orthosis about the mechanical ad-
vantage tensioning device.
[0063] Further examples of feature combinations in-
cluded within the present disclosure are set out in the
following clauses:

Clause 1. An orthosis comprising: a base support
worn on the body of a user, said base support having
a first mounting location thereon and a second
mounting location thereon spacable a mounting dis-
tance apart from said first mounting location to define
a gap; and a mechanical advantage tensioning de-
vice cooperative with said base support to selectively
provide said orthosis with a tensioned state and a
relaxed state, wherein said orthosis applies in-
creased compression to the body of the user when
in said tensioned state and applies reduced com-
pression to the body of the user when in said relaxed
state, and wherein said mechanical advantage ten-
sioning device includes a first housing, a second
housing, a tensioning line, and an anti-twist mecha-
nism, wherein said first housing is mountable on said
first mounting location of said base support and a
second housing is mountable on said second mount-
ing location of said base support, and wherein said
first and second housings maintain a substantially
coplanar operational position when said orthosis is
worn on the body of the user, wherein said tensioning
line has a relatively higher degree of pliability and
extends between said first and second housings
across said gap and engages said first and second
housings, wherein said orthosis achieves said ten-
sioned state when said tensioning line is pulled in a
tensioning direction, and wherein said orthosis
achieves said relaxed state when said tensioning line
is released, wherein said anti-twist mechanism in-
cludes a first anti-twist member and a second anti-
twist member having a relatively lower degree of pli-
ability than said tensioning line, said first anti-twist
member occupying a first coplanar anti-twist position
extending between said first and second housings
and engaging said first housing and said second
housing and said second anti-twist member occupy-
ing a second coplanar anti-twist position extending
between said first and second housings and engag-
ing said first housing and said second housing,
wherein said first coplanar anti-twist position and
said second coplanar anti-twist position are spaced
a distance apart from one another in a same opera-
tional plane, and wherein said relatively lower degree
of pliability of said first and second anti-twist mem-

bers provides a relatively higher degree of resistance
to twisting of said first housing member relative to
said second housing member away from said oper-
ational plane than does said tensioning line.
Clause 2. The orthosis of clause 1, wherein said base
support is relatively flexible and said first and second
housings are substantially less flexible.
Clause 3. The orthosis of clause 1 or 2, wherein said
base support has a belt-like configuration with a first
end with said first mounting location more proximal
thereto and a second end with said second mounting
location more proximal thereto.
Clause 4. The orthosis of clause 1, 2 or 3, wherein
said anti-twist mechanism is a continuous closed an-
ti-twist loop and said first anti-twist member is a first
segment of said anti-twist loop and said second anti-
twist member is a second segment of said anti-twist
loop.
Clause 5. The orthosis of clause 4, wherein said anti-
twist loop is a bungee cord.
Clause 6. The orthosis of clause 4 or 5, wherein said
anti-twist loop has a four-sided, rectangle-like con-
figuration having a first set of opposing sides defined
by said first and second segments and having a sec-
ond set of opposing sides defined by a third segment
representing a first anchoring member and a fourth
segment representing a second anchoring member
when said anti-twist loop engages said first housing
and said second housing, wherein said first anchor-
ing member engages said first housing along sub-
stantially the length of said first anchoring member
and said second anchoring member engages said
second housing along substantially the length of said
second anchoring member.
Clause 7. The orthosis of any preceding clause,
wherein said first and second anti-twist members are
sufficiently elastic to permit some twisting of said first
housing member relative to said second housing
member away from said coplanar operational posi-
tion when said orthosis is not being worn on the body
of the user and a torque is applied to said first or
second anti-twist member, and wherein said first and
second anti-twist members are sufficiently elastic to
bias said first and second anti-twist members back
toward said coplanar operational position when said
orthosis is not being worn on the body of the user
and said torque is removed from said first or second
anti-twist member.
Clause 8. The orthosis of any preceding clause,
wherein said first and second anti-twist members are
each formed from a length of flexible tubing.
Clause 9. The orthosis of any preceding clause,
wherein said first and second anti-twist members are
each formed from a length of substantially non-
stretchable material.
Clause 10. The orthosis of any preceding clause,
wherein said first anti-twist member slidably engag-
es said first or second housing and said second anti-
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twist member slidably engages said first or second
housing.
Clause 11. An orthosis comprising: a base support
worn on the body of a user, said base support having
a first mounting location thereon and a second
mounting location thereon spacable a mounting dis-
tance apart from said first mounting location to define
a gap; and a mechanical advantage tensioning de-
vice cooperative with said base support to selectively
provide said orthosis with a tensioned state and a
relaxed state, wherein said orthosis applies in-
creased compression to the body of the user when
in said tensioned state and applies reduced com-
pression to the body of the user when in said relaxed
state, and wherein said mechanical advantage ten-
sioning device includes a first housing, a second
housing, a tensioning line, and an anti-twist mecha-
nism, wherein said first housing is mountable on said
first mounting location of said base support and a
second housing is mountable on said second mount-
ing location of said base support, and wherein said
first and second housings maintain a substantially
coplanar operational position when said orthosis is
worn on the body of the user, wherein said tensioning
line extends between said first and second housings
across said gap and engages said first and second
housings, wherein said orthosis achieves said ten-
sioned state when said tensioning line is pulled in a
tensioning direction, and wherein said orthosis
achieves said relaxed state when said tensioning line
is released, wherein said anti-twist mechanism is a
continuous closed anti-twist loop having a first seg-
ment defining an elastic first anti-twist member and
a second segment defining a second anti-twist mem-
ber, said first and second anti-twist members having
a relatively higher degree of elasticity than said ten-
sioning line, said first anti-twist member occupying
a first coplanar anti-twist position extending between
said first and second housings and engaging said
first housing and said second housing and said sec-
ond anti-twist member occupying a second coplanar
anti-twist position extending between said first and
second housings and engaging said first housing
and said second housing, wherein said first coplanar
anti-twist position and said second coplanar anti-
twist position are spaced a distance apart from one
another in a same operational plane, and wherein
said first and second anti-twist members are suffi-
ciently elastic to permit some twisting of said first
housing member relative to said second housing
member away from said coplanar operational posi-
tion when said orthosis is not being worn on the body
of the user and a torque is applied to said first or
second anti-twist member, and wherein said first and
second anti-twist members are sufficiently elastic to
bias said first and second anti-twist members back
toward said coplanar operational position when said
orthosis is not being worn on the body of the user

and said torque is removed from said first or second
anti-twist member.
Clause 12. The orthosis of clause 11, wherein said
anti-twist loop is a bungee cord.
Clause 13. The orthosis of clause 11 or 12, wherein
said anti-twist loop has a four-sided, rectangle-like
configuration having a first set of opposing sides de-
fined by said first and second segments and having
a second set of opposing sides defined by a third
segment representing a first anchoring member and
a fourth segment representing a second anchoring
member when said anti-twist loop engages said first
housing and said second housing, wherein said first
anchoring member engages said first housing along
substantially the length of said first anchoring mem-
ber and said second anchoring member engages
said second housing along substantially the length
of said second anchoring member.
Clause 14. The orthosis of clause 13, wherein said
first housing has a retention slot including a longitu-
dinal slot segment retaining said first anchoring
member and said second housing has a retention
slot including a longitudinal slot segment retaining
said second anchoring member.
Clause 15. The orthosis of clause 14, wherein said
retention slot of said first housing includes a first slot
segment substantially orthogonal to said longitudinal
slot segment of said first housing and retaining a first
portion of said first anti-twist member and said re-
tention slot of said second housing includes a first
slot segment substantially orthogonal to said longi-
tudinal slot segment of said second housing and re-
taining a second portion said first anti-twist member.
Clause 16. The orthosis of clause 15, wherein said
retention slot of said first housing includes a second
slot segment substantially orthogonal to said longi-
tudinal slot segment of said first housing and retain-
ing a first portion of said second anti-twist member
and said retention slot of said second housing in-
cludes a second slot segment substantially orthog-
onal to said longitudinal slot segment of said second
housing and retaining a second portion of said sec-
ond anti-twist member.
Clause 17. An orthosis comprising: a base support
worn on the body of a user, said base support having
a first mounting location thereon and a second
mounting location thereon spacable a mounting dis-
tance apart from said first mounting location to define
a gap; and a mechanical advantage tensioning de-
vice cooperative with said base support to selectively
provide said orthosis with a tensioned state and a
relaxed state, wherein said orthosis applies in-
creased compression to the body of the user when
in said tensioned state and applies reduced com-
pression to the body of the user when in said relaxed
state, and wherein said mechanical advantage ten-
sioning device includes a first housing, a second
housing, a tensioning line, and an anti-twist mecha-
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nism, wherein said first housing is mountable on said
first mounting location of said base support and a
second housing is mountable on said second mount-
ing location of said base support, and wherein said
first and second housings maintain a substantially
coplanar operational position when said orthosis is
worn on the body of the user, wherein said tensioning
line has a relatively higher degree of pliability and
extends between said first and second housings
across said gap and engages said first and second
housings, wherein said orthosis achieves said ten-
sioned state when said tensioning line is pulled in a
tensioning direction, and wherein said orthosis
achieves said relaxed state when said tensioning line
is released, wherein said anti-twist mechanism in-
cludes a first anti-twist member formed from a first
length of substantially non-stretchable material and
a second anti-twist member formed from a second
length of substantially non-stretchable material,
each having a relatively lower degree of pliability
than said tensioning line, said first anti-twist member
occupying a first coplanar anti-twist position extend-
ing between said first and second housings and sli-
dably engaging said first housing and said second
housing enabling linear displacement of said first an-
ti-twist mechanism independent of said first housing
and said second housing and said second anti-twist
member occupying a second coplanar anti-twist po-
sition extending between said first and second hous-
ings and engaging said first housing and said second
housing enabling linear displacement of said second
anti-twist mechanism independent of said first hous-
ing and said second housing, wherein said first co-
planar anti-twist position and said second coplanar
anti-twist position are spaced a distance apart from
one another in a same operational plane, and where-
in said relatively lower degree of pliability of said first
and second anti-twist members provides a relatively
higher degree of resistance to twisting of said first
housing member relative to said second housing
member away from said operational plane than does
said tensioning line.
Clause 18. The orthosis of clause 17, wherein said
first and second anti-twist members are each formed
from a length of flexible tubing.
Clause 19. The orthosis of clause 17 or 18, wherein
said first and second anti-twist members are each
formed from a length of substantially rigid material.
Clause 20. The orthosis of clause 17, 18 or 19,
wherein said first housing has a first retention slot
retaining a first portion of said first anti-twist member,
said second housing has a first retention slot retain-
ing a second portion of said first anti-twist member,
said first housing has a second retention slot retain-
ing a first portion of said second anti-twist member,
and said second housing has a second retention slot
retaining a second portion of said second anti-twist
member.

[0064] While the forgoing example embodiments of the
present teachings have been described and shown, it is
understood that alternatives and modifications, such as
those suggested and others, may be made thereto and
fall within the scope of the disclosure and of the claims.

Claims

1. An orthosis comprising:

a base support worn on the body of a user, said
base support having a first mounting location
thereon and a second mounting location thereon
spacable a mounting distance apart from said
first mounting location to define a gap; and
a mechanical advantage tensioning device co-
operative with said base support to selectively
provide said orthosis with a tensioned state and
a relaxed state, wherein said orthosis applies
increased compression to the body of the user
when in said tensioned state and applies re-
duced compression to the body of the user when
in said relaxed state, and wherein said mechan-
ical advantage tensioning device includes a first
housing, a second housing, a tensioning line,
and an anti-twist mechanism,
wherein said first housing is mountable on said
first mounting location of said base support and
a second housing is mountable on said second
mounting location of said base support, and
wherein said first and second housings maintain
a substantially coplanar operational position
when said orthosis is worn on the body of the
user,
wherein said tensioning line has a relatively
higher degree of pliability and extends between
said first and second housings across said gap
and engages said first and second housings,
wherein said orthosis achieves said tensioned
state when said tensioning line is pulled in a ten-
sioning direction, and wherein said orthosis
achieves said relaxed state when said tension-
ing line is released,
wherein said anti-twist mechanism includes a
first anti-twist member and a second anti-twist
member having a relatively lower degree of pli-
ability than said tensioning line, said first anti-
twist member occupying a first coplanar anti-
twist position extending between said first and
second housings and engaging said first hous-
ing and said second housing and said second
anti-twist member occupying a second coplanar
anti-twist position extending between said first
and second housings and engaging said first
housing and said second housing, wherein said
first coplanar anti-twist position and said second
coplanar anti-twist position are spaced a dis-
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tance apart from one another in a same opera-
tional plane, and wherein said relatively lower
degree of pliability of said first and second anti-
twist members provides a relatively higher de-
gree of resistance to twisting of said first housing
member relative to said second housing mem-
ber away from said operational plane than does
said tensioning line.

2. The orthosis of claim 1, wherein said base support
is relatively flexible and said first and second hous-
ings are substantially less flexible.

3. The orthosis of claim 1 or 2, wherein said base sup-
port has a belt-like configuration with a first end with
said first mounting location more proximal thereto
and a second end with said second mounting loca-
tion more proximal thereto.

4. The orthosis of claim 1, 2 or 3, wherein said anti-
twist mechanism is a continuous closed anti-twist
loop and said first anti-twist member is a first seg-
ment of said anti-twist loop and said second anti-
twist member is a second segment of said anti-twist
loop.

5. The orthosis of claim 4, wherein said anti-twist loop
is a bungee cord.

6. The orthosis of claim 4 or 5, wherein said anti-twist
loop has a four-sided, rectangle-like configuration
having a first set of opposing sides defined by said
first and second segments and having a second set
of opposing sides defined by a third segment repre-
senting a first anchoring member and a fourth seg-
ment representing a second anchoring member
when said anti-twist loop engages said first housing
and said second housing, wherein said first anchor-
ing member engages said first housing along sub-
stantially the length of said first anchoring member
and said second anchoring member engages said
second housing along substantially the length of said
second anchoring member.

7. The orthosis of any preceding claim, wherein said
first and second anti-twist members are sufficiently
elastic to permit some twisting of said first housing
member relative to said second housing member
away from said coplanar operational position when
said orthosis is not being worn on the body of the
user and a torque is applied to said first or second
anti-twist member, and wherein said first and second
anti-twist members are sufficiently elastic to bias said
first and second anti-twist members back toward said
coplanar operational position when said orthosis is
not being worn on the body of the user and said
torque is removed from said first or second anti-twist
member.

8. The orthosis of any preceding claim, wherein said
first and second anti-twist members are each formed
from a length of flexible tubing.

9. The orthosis of any preceding claim, wherein said
first and second anti-twist members are each formed
from a length of substantially non-stretchable mate-
rial or substantially rigid material.

10. The orthosis of any preceding claim, wherein said
first anti-twist member slidably engages said first or
second housing and said second anti-twist member
slidably engages said first or second housing.

11. The orthosis of any preceding claim, wherein:

said first anti-twist member is formed from a first
length of substantially non-stretchable material
and said second anti-twist member is formed
from a second length of substantially non-
stretchable material;
said first anti-twist member slidably engages
said first housing and said second housing en-
abling linear displacement of said first anti-twist
mechanism independent of said first housing
and said second housing; and
said second anti-twist engages said first housing
and said second housing enabling linear dis-
placement of said second anti-twist mechanism
independent of said first housing and said sec-
ond housing.

12. The orthosis of claim 12, wherein said first housing
has a first retention slot retaining a first portion of
said first anti-twist member, said second housing has
a first retention slot retaining a second portion of said
first anti-twist member, said first housing has a sec-
ond retention slot retaining a first portion of said sec-
ond anti-twist member, and said second housing has
a second retention slot retaining a second portion of
said second anti-twist member.

13. An orthosis comprising:

a base support worn on the body of a user, said
base support having a first mounting location
thereon and a second mounting location thereon
spacable a mounting distance apart from said
first mounting location to define a gap; and
a mechanical advantage tensioning device co-
operative with said base support to selectively
provide said orthosis with a tensioned state and
a relaxed state, wherein said orthosis applies
increased compression to the body of the user
when in said tensioned state and applies re-
duced compression to the body of the user when
in said relaxed state, and wherein said mechan-
ical advantage tensioning device includes a first
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housing, a second housing, a tensioning line,
and an anti-twist mechanism,
wherein said first housing is mountable on said
first mounting location of said base support and
a second housing is mountable on said second
mounting location of said base support, and
wherein said first and second housings maintain
a substantially coplanar operational position
when said orthosis is worn on the body of the
user,
wherein said tensioning line extends between
said first and second housings across said gap
and engages said first and second housings,
wherein said orthosis achieves said tensioned
state when said tensioning line is pulled in a ten-
sioning direction, and wherein said orthosis
achieves said relaxed state when said tension-
ing line is released,
wherein said anti-twist mechanism is a continu-
ous closed anti-twist loop having a first segment
defining an elastic first anti-twist member and a
second segment defining a second anti-twist
member, said first and second anti-twist mem-
bers having a relatively higher degree of elas-
ticity than said tensioning line, said first anti-twist
member occupying a first coplanar anti-twist po-
sition extending between said first and second
housings and engaging said first housing and
said second housing and said second anti-twist
member occupying a second coplanar anti-twist
position extending between said first and sec-
ond housings and engaging said first housing
and said second housing, wherein said first co-
planar anti-twist position and said second copla-
nar anti-twist position are spaced a distance
apart from one another in a same operational
plane, and wherein said first and second anti-
twist members are sufficiently elastic to permit
some twisting of said first housing member rel-
ative to said second housing member away from
said coplanar operational position when said or-
thosis is not being worn on the body of the user
and a torque is applied to said first or second
anti-twist member, and wherein said first and
second anti-twist members are sufficiently elas-
tic to bias said first and second anti-twist mem-
bers back toward said coplanar operational po-
sition when said orthosis is not being worn on
the body of the user and said torque is removed
from said first or second anti-twist member.

14. The orthosis of claim 13, wherein said anti-twist loop
is a bungee cord.

15. The orthosis of claim 13 or 14, wherein said anti-
twist loop has a four-sided, rectangle-like configura-
tion having a first set of opposing sides defined by
said first and second segments and having a second

set of opposing sides defined by a third segment
representing a first anchoring member and a fourth
segment representing a second anchoring member
when said anti-twist loop engages said first housing
and said second housing, wherein said first anchor-
ing member engages said first housing along sub-
stantially the length of said first anchoring member
and said second anchoring member engages said
second housing along substantially the length of said
second anchoring member; and
optionally wherein said first housing has a retention
slot including a longitudinal slot segment retaining
said first anchoring member and said second hous-
ing has a retention slot including a longitudinal slot
segment retaining said second anchoring member;
and
optionally wherein said retention slot of said first
housing includes a first slot segment substantially
orthogonal to said longitudinal slot segment of said
first housing and retaining a first portion of said first
anti-twist member and said retention slot of said sec-
ond housing includes a first slot segment substan-
tially orthogonal to said longitudinal slot segment of
said second housing and retaining a second portion
said first anti-twist member; and
optionally wherein said retention slot of said first
housing includes a second slot segment substantial-
ly orthogonal to said longitudinal slot segment of said
first housing and retaining a first portion of said sec-
ond anti-twist member and said retention slot of said
second housing includes a second slot segment sub-
stantially orthogonal to said longitudinal slot seg-
ment of said second housing and retaining a second
portion of said second anti-twist member.
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