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A Therany Device

Field of the Invention

This invention relates to a neck, or cervical sping, traction device,

Backeround 1o the Invention

In an orthopasdic context, traction is g mechanizm for relieving pressure on the sping, I
has been shown that the ideal level of neck traction is related to the body-weight of a

PETION,

Existing devices include polley systems that attach to a door and comprise a sling in
which a user positions their chin, The sling is connected using a rope and via apullevioa
bladder, which is filled with water or other Hagudd o provide a force to “pull” the head in g
direction away from the shoulders. Problems with this device may avise if the sling is
positioned tncorrectly or if the veer flls the bladder with too much lguid. This may result
in dunage to the user’s neck. In variations on this pulley device, the bladder may not be
present and the user pulls on the rope to infroduce the traction force. s easy o use

excessive foree in such an embodiment.
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{ither methods include hanging one’s head over the edge of a piece of furniture, and
applying a weight to the chin and/or top of the head. Again, if the weight is too heavy,
this may resull in neck damage. Additionally, the head is unsupported, which may result

it the force being applied unevenly or in g disadvantageous direction.

inflatable devices ave also known, which comprise a collar positioned around the uset’s
neck. The collar is then inflsted and expands in the longitudinal direction and provides a
longitudinal fraction force to the neck in the sagittal plane. Excessive pressure on the
neck can be applied if the user continues to inflate the collar beyond the necessary

amount. Additionaily, the use of g hand pump can be awkward for some users,

Other devices include a two-piecs ratcheting mechanism that can be used to apply an

increased force as the ratcheting mechanism is operated.

Summary of the Invention

Accordingly, the present invention is directed 1o a neck traction device comprising at least
one head contact member and biasing means is 8} connected to the at least one head
contact member, wherein the biasing means comprises a resilicot material that, when in
use, provides a traction force on the user’s neck via the at least one head contact member,

and is b} contoured o accommadate af least part of a user’s head region.

It is intended that “contoured” incindes “shaped so as to contact specifically”.

Dieformation of the device from ite natural rest state, when 11 is used, cavses the ends o be
forced away from one another due the natural resilience of the device, or biasing means
atiached to the device, thereby inducing o traction force on the user’s cervical spine region

when ong of the ends is In contact with the user’s head.

The resilience of the device may come from the body of the device itself and the material

ased to create the deviee, of it may come from attachments and/or inseris.
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In accordance with the present invention, 8 traction force is exerted on the neck inthe
cevvical section of the spine 1o relieve pressure on the vser’s neck andfor back. The use of
a resiliont roaterial in the device allows for g simple and effective neck traction device that
has increased longevity and a reduced risk of infiey. The head can be supported to aveid
ijury and at the same time, the user’s body weight can assist with generating the traction

force, thereby redocing the risk of over exertion

in one construction, the device has an integral structure and deformation of the device in
order to position it on a user creates the fraction force. In such an arrangement, the devics,
and thersfore the integral resilient material, can be elastically deformed to provide a
biasing force. By using an integral resilient material the device can be made wholly from
that material, thereby reducing cost and making the device simple to manufacture and use.
The use of an integral structure allows for the device 1o be substantially & one-plece
device. This allows the device to be constructed, moulded or cut to a particular shape
without the need to incorporale further parts. As an example, it may be in the forn of 2
pillow or cushion shaped o be slastic deformed and provide the traction force. Layers of

material may be combined o cregle an integral structure.

Advantageously, the neck traction device comprises at least two layers of material
ceanbined {o orsate an integral structure and wherein those lavers of material have
different levels of resilience, This provides a device that has different properties
according to which way it is used. For exaruple, one of the lavers may be stiff in
compress and weak in expansion and 50 is strongly resistant to deformation when on the
concave side, when in use, but provides little resistance when on the convex side, when in
use. Therefore, combining i with a material of different properties allows one to vary the
reststance according to which side the materials are positioned in use. Une or more of the

layers may also have a void, or cut-out, within its periphery,

Advantageously, the devics comprises a material selected from a group comprising: foam
material; sponge material; rubber; and plastice material, This Het s not intended to be

imiting and represents some exarnples of suttable materials. Many resilient materials are
appropriate for use in the present Invention, which have varving degrees of resilience and

can be slasticaily deformed to varying levels, As an example, in the device comprising an
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integral resilient material, 1t may be constructed from a sponge material, which includes
both natural and syathetic sponges, or from a polymer foam, including those made from
polvether, polyvinyl and polyvester. The elastic force provided by deformation of the
material can be varied according to the material used, and the properties associated

therewiih, and the thickness of that material,

In ancther construction, the device further comprises a body portion and the biasing
moans are conmected o the body portion. The device may have s body portion to which a
restiient material may be attached or incorporated. This provides the device with a
deformable body, to which a separate clastivally deformable part maybe connecied, can

then be deformed to provide the foree reguired for neck traction.

Preferably, the biasing means comprise a spring. A spring, in the form of a tension spring
or & conywession spring sccording to the position of the blasing means on the device, is a
simple and effective means of providing a biasing force to the device, In such an

embodiment, the body material may be a material having plastic properties wherein the at
teast one spring, when put under stress, provides g foree o retumn the device 1o #s origival

form.

in an alternative construction, the biasing means comprise at least one insert that can be
ingerted into a pocket on the body portion, and it is preferable that that the amount of bias
is adjustable by removal or addition of further biasing means. By providing a pocket info
which an insert can be positioned allows for g single device t© have varying restlience
according o the insert provided. Plastics material or metal inseris of varying resilience
can be provided that can be releasably attached to the device. There may be a plurality of
pockets, or receiving sections, for adiusting the resilience of the device according to the
level required. By adding or removing the inserts andfor springs to the device, it is
possible to adjust the resilient force provided. This allows a single neck traction devies 1o
be used on people with varying body weight and muscle sirength. Altematively, the, or
each, insert may be substantially vorcleasably attached to the device, in which case the
resifient foree is predstenmined. A combination of removable and permanent inserts is

possibde.
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Advantageously, the device further comprises shoulder contacting members o contast a
user’s shovlders, when in use. By using the user’s shoulders ag an anchor point, the
traction force can by more appropriately and acourately applied to the user’s head and
neck. Additionally, engaging the user’s shoulders can provide exira stability.
Additionally, where the shoulders are used as a contact point on the user, the device
requires less material and therefore costs are reduced. This is because less material in the
device reduces the force required to deform the device accordingly, thereby making it

easier for the user to operale.

Preferably, an slongate member is provided that extends at least part of the way along the
thoracic veriebrae, when in use. An elongste portion, especially on the base of the devics,
which extends nnderneath the user, when in use, can be used to provide exira stability by
hoiding the device in place using a user's body weight. Additionally, the use of an
elongate member, which may constitute a body support, can provide the user with a
comforiable surface on which to position themselves and can aid with obtaining an

gifective posture.

It is particularly advantageous that once the device is in a deformed state, it can be locked
iny that state, This aliows the device 1o be deformed, held in that deformed state,
positioned correctly, and then relessed. Such a mechanism allows the user to readily
operate and position the device withowt assistance from another person. The device may
further comprise a ratchetl mechanism or 2 slow release mechanism to gradually veduce
the locking and holding force and so gradually increase the fraction force induced. Sucha
ratchet mechanisn may comprise an inflatable portion or 3 mechanical ratchet
mechanism. Alternatively, it may comprise a spring locking mechanism and a cord or
similar to allow the user o release the locking mechanism over a period of time rather
than instanily. The locking sysiem may comprise a profrusion formed by a protrusion on
the device, for example a flange or extension formed from the foam body. This may be
created using a manndacturing technique such as thermoforming or injection moulding,
Additionally, or altematively, it may be created from a “living hinge” or a complex
geomestric design, constituting a fastening system. Where injection moulding is used, the
device is easily made as a one-piece, or integral, structure wherein the shoulder and head

contacting parts are formed at the same time as the body, or condre part, of the structure.
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The Imvention extends to a neck traction device resilient body for inserting into a filled
support, the body being contoured so that when the resilient body 15 in place, the body and
support operate as a neck traction device. Resilient inserts, or bodies, may be refrofitted
o existing pillows, cushions and/or other filled supports in order to torn the support into g
neck traction device. The restlient body may be in the form of an elongate strip of
material and i may be shaped g0 as {0 be U-shaped or otherwise shaped to allow for the
filled support t be clastically deformed in according with the tnventions herein, Asan
example, the resilient body may be similar in shape to a shoe-hom. A pillow cover, or
case, may be provided, either with ‘buili-in’ resistance sections or with removable
resistancs sections. The pillow may be an orthopasdie pillow or it may be a pillow cover

for use with an orthopasdic pillow.
The tnvention extends 10 a method of using a device according to the present invention.

Additionally, the invention extends o 2 methed of making a neck traction device

substantially as desoribed herein,

Brief Descrintion of the Drawings

An embodiment of the Invention will now be described, by way of example only, and

with reforence to the accompanying drawings, in which:

Figure 1 is 2 diagram showing a neck iraction device in accordance with a first
embodiment of the present invention;

Figure 3 is a dlagram of the neck traction device of Figure 1 in a deformed, in use,
postHon;

Figure 3 iz a diagram showing a neck traction device in accordance with g second
smbodiment of the present invention;

Figurs 4 is a diagram of the neck traction device of Figwre 3 in a deformed, in use,
position;

Figure 5 is a diagram showing a neck traction device in accordance with a third

embodiment of the present invention;
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Figure & is a diagram showing a neck traction device in accordance with a fourth
embodiment of the present invention;

Figure 7 15 a diagram of the neek traction device of Figure 6 i a deformed, in use,
position;

Figure 8 is g disgram showing a neck iraction device in accordance with g fifth
embodiment of the present invention;

Figure 9 1s a diagram showing s neck traction devics in accordance with a sixth
embodiment of the preosent Invention;

Fignre 10 18 a diagram showing part of a neck traction device in accordance with a
seventh ermbodiment of the present invention;

Pigure 11 is a diagram showing an end view of the neck traction device of Figore 1
Figure 12 iz a diagram showing a neck traction device in accordance with an sighth
embodiment of the present Invention;

Figure 13 is a diagram showing a neck traction devics in accordance with a ninth
embodiment of the present invention;

Figure 14 is g diagram showing a neck traction deviee in accordance with a tenth
smbodiment of the present invention;

Figure 15 is a diagram showing a neck fraction device in accordance with an sleventh
embodiment of the present invention;

Figure 132 is a diagram showing 8 neck traction device insert for use with the
embodirment shown in Figure 15;

Figure 16 ig a dlagram showing a neck fraction device in accordance with a twellth
smbodiment of the present invention;

Figure 17 i5 a diagram showing a neck traction device in accordance with a thirteenth
embodiment of the present invention;

Figure 172 15 a diagram showing a neck traction device insert for use with the
embodiment shown in Figure 17;

Figure 18 is a diagram showing a neck traction device in accordance with a fourteenth
embodiment of the present invention;

Figure 19 is a diagram showing a neck traction device in accordance with a fifteenth
embodiment of the present Invention;

Figure 20 is a diagram showing a neck traction device in accordance with a sixtesnth

embodiment of the present invention;

PCT/GB2013/050782
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Figure 21 is 2 disgram showing a neck traction device In secordance with a seveniesnth
embodiment of the present invention;

Figure 22 is a diagram showing 8 neck traction device in accordance with an eighieenth
smbodiment of the present invention;

Figurs 23 is a diagram showing a neck fraction device in accordance with a ningteenth
embodiment of the present invention,

Figure 232 is a diagram showing a neck traction device insert for use with the
embodiment showsn in Figure 23; and

Figore 23a is a disgram showing g neck traction device insert for use with the

embodiment shown in Figure 23.

Dietailed Descrintion of Exemplary Embodiments

Figures 1 and 2 show an integral neck traction device 10 having g generally square body
12, which coroprises 3 resilient polymeric foam, for example polyurethane, The body 12
is provided with a fivst neck recess 14 along & frst of its side 16 and 2 second neck recess
1§ along a second side 20, the second side 20 being oppostie the first side 16, The neck
recesses 14 and 18 are substantially arcuate and are of a sufficient radius to receive a

user s neck,

The first neck recess 14 is provided with shoulder contacting portions 288 and 22h,
positioned along the first side 16 and on respective sides of the first recess 14, The
second neck recess 18 is provided with head contacting portions 24a and 24b, each

postiioned along the second side 20 and on respective sides of the second recess 18,

The other two opposing sides 26 and 2€ have smaller side recesses 30 and 32 positioned

mid-way along their lengths.

In use, the user bends the device 10 so that the sides 16 and 20 are brought closer to one

another in 2 manner thet “folds’ the device 10 back upon #tself. The side recesses 30 and
32 weaken the device 10 at a predetermined position such that the ‘fold” line is between

the two side recesses 30 and 32, Because the body 12 of the device 10 is constructed

from a resilient material, the neck traction device 10 deformos elastically under the stress
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of “folding”. Due {o the nature of the resilient material, it sttempts to return to its original
shape while stress is provided, Therefore, the deformed device 10 provides a foree, or

biasing, separating the sides 16 and 20 in ap attempt fo refum to ifs neutral position,

Whilst the device is in a deformed state, the user positions their neck nto the fivst neck
recess 14 and the second neck recess 18 whilst the device 10 is in the deformed position.
The shoulder contacting portions 228 and 22b contact the user™s shoulders and the head
contacting portions 24s and 24b contact the lower part of the user’s head in the region of
the occipiial and temporal bones. Because of the resilient force provided by the device

10, there is a traction force applied o the cervical and thoracie region of the user’s spine,

Figures 3 and 4 show s neck fraction device 110 in the form of a resilient infegral body
112 having a substantially rectangular shape. In the top surface 113 of the body 112 and
i close proximity o one long side 116 of the body 112, a recess 114 is provided. The
recess 114 is shaped so as {o engage the lower part of a user’s skull, when in use, and a
neck recess 114a is provided along the long side 116, Each side of the recess 114 are
respective head contacting members 124a and 124b. The oppostie long side 120 is not
provided with a recess. In use, the user folds the opposite long edge 120 undemeath the
body 112 such that the long edge 120 s positionsd in close proximity to the long side 116
and below thereof, thereby leaving the recess 114 on the uppermost surface. The user
positions their head into the recess 14 with their neck in the neck recess [14a. The head
contacting members 124 engage that base of the user’s head. The resiient body 112
provides 8 corrective foree, wiich in tum provides a force to separate the sides 16 and
120, When the device 110 is in use, the clastic foree provided by the resilience in the

body 112 thus provides a neck traction force to the user,

Additionally, the long side 120 may be provided with a lip, or protrusion (not shown)}

which can be used to put the user’s neck into flexion, when in use.

Figure § shows a neck traction device 210 of & similar naturs {0 that shown in Figure |
and Z, having 8 body portion 212 and 2 neck recess 214 in a first side 216, The neck
recess 1s provided with head contacting portions 224a and 224b on respective sides of the

recess 214, The opposite side 220 is in the form of a wedge portion 221 extending away
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from the fivst side 216 and tapering in the same divection. The other pair of opposing

sides 236 and 228 are provided with side recesses 230 and 232,

I use, the device 210 is folded vpon itself along a line between side recesses 230 and
232, and the neck recess 214 is positioned around the user’s neck with the head contacting
portions 224a and 224b positioned agatnst the lower part of the user’s head. The wedge
portion 221 is positionsd so that it extends under the user’s back and at least part way
down the user’s back, for example, the thinnest end of the wedge 221 reaching the ThS
vertebra of the spine. The user’s body weight on the wedge portion 221 holds the side
224 in place and the resilience in the folded body 210 provides a traction force on the

user’s neck and spine,

Figures 6 and 7 show a neck traction device 310 comprising a body of 312 two restlient
semmi-cylindrical parts 312a and 3125 connected along respective sides by a hinge 312¢.
The first part of the body 3123 is provided with  neck recess 314 in the side oppostte the
hinge 312¢. The second part of the body 312b is provided with an upper back recess 318
in the side opposite the hinge 31le.

Wher tn use, the body portion 312b is positioned on a flat surface and the user positions
their lower neck and thetr upper back, including the lower cervical and vpper thoracic
vertebrae within the upper back recess 318, The other body portion 3122 is pivoted about
the hinge 312¢ and placed on top of the first body portion 312h. The user’s upper neck

and head is then positioned within the neck recess 314,

The weight of the user’s head ou the frst body part 3123 pushes that part against the
second body part 312b. As these parts 312z and 312b are formed from resilient material,

they ‘push back” on the user’s head and thus provide a traction force.

The device 310 may be constructed such that it will be necessary to provide some foree to
‘push’ the second body portion 3124 into the first body portion 312b before posttioning
the user’s head therein. The user's head thus acts as a locking pin and keeps the two body
portions 3124 and 312b under stress and, therefore retains the resilient elastic force, and

thus the traction force, between the two parts,
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When not in use the flat faces of the two semi-cylindrical parts 2122 and 212 can be
positionad adiacent one another to store the devics in 8 more compact manner. This also

reduces the risk of the device 310 being damaged whilst not in use,

The device 310 may be provided with a locking mechanism o retain the two semi-
ovlindrical parts 312a and 312b together when not in use, which may be inthe form of a
catch, magnets retained within the two parts, a hook-and-loop fastener, a popper, or other

fastening means.

Figure 8 shows a device 410, having a substantially square-shaped body 412 comprising a
resilient material. The inside of the body 412 is hollow such that the body is substantially
a frame with a void 411 therein. As with the device 10 in Figure 1, the device 410
comprises a first neck recess 414 with shoulder contacting portions 422a and 422b
posttioned along the first side 416 and on respective sides of the first recess 414, A
seeond neck recess 418 is provided with head contacting portions 42492 and 424b, each

positioned along the second side 420 and on respective sides of the second rogess 418,

The other two opposing sides 426 and 428 have smaller side rocesses 430 and 432

positionsd mid-way along their lengths,

Anchor rods 440 and 442 are posttioned within the meaterial of the body 412 adjscent the
two opposing sides 416 and 420 respectively. Hooks 444 are connecied to the anchor
rods 440 and 442 in such a manner that each hook 444 connecied o one anchor rod 448
and 442 has g corresponding hook 444 substaptially opposite . Springs 446 are
connected at sach end to the hooks 444 so that they reach across the void 411 between the
sides 416 and 420, The rods 440 and 442 are both positioned in close proximity to the

upper surface 413 and the springs 446 are compression springs.

The neck traction device 410 is intended to be use in the same way as the device 10
shown in Figures 1 and 2, with the user’s neck ftting into the recesses 414 and 418 as it

would into recesses 14 and 18 in those Figures, When the device 410 is in use, the
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compression springs 446 are internal to the body, Le. on the inside of the “fold” and g0

provide a resistive force to the device,

The device may be provided with weakened portions, or cuts, along the sides 426 and 428
such that the side profile resembles a bow-tie. In such a construction, the body 412 may
be manufactured from a solid material rather than foam material, which is able to deform

al the weakened portions.

The rods 440 and 442 may, alternatively, be posttioned in close proximity to the lower
surface of the body 412, In such an embodiment, tension springs 446 are used because

the springs wili be positioned on the outside of the *fold’, and o will be in tension.

Figure 9 shows g neck fraction device 510 comprising a framework 512 haviog resiliont
arcuate side members 526 and 528, each having an inwardly directed extension 515 at one
end and an outwardly directed extension 519 at the other end. The fnwardly directed
extension 515 has a head contacting pad 524 pivotally connected thereto, The ouwtwardly
directed extonsion 519 has a shoulder contacting pad 322 pivotably connected thereto.
The two sides 326 and 528 are connected by anchor bars S40 and 342 slong their length
such that the head contacting pads of the sides 526 and 528 are aligned to face one
another. The anchor bars 540 and 542 are positioned such that they are spaced apaxt
along the arc of the sides 526 and 528, The anchor bars 540 and 542 are sach provided
with anchor points 544 posttioned such that each anchor bar 540 and 542 has one of g pair
of points 344 and each pair are sligned opposite one another. Tension springs 546 are
attached by one to a first anchor point 544 of a pair and the other ond of the tonsion spring
346 is attached fo the second anchor point 344 of the pair. The springs 346 are internal to

the arc formed by the side members 526 and 528.

in use, a user positions each of the shoulder contacting pads 522 on a respective shoulder,
and the head contacting pads 5324 are positioned on the base of the skull at the top of the
neck. In positioning the device 510, sirain is put onto the springs 548 and the resilient
side members. Because of the natural bias and the elastic nature of the side members 526
and 528, the device 510 has a tendency to return to its original shape and so the device

510 provides a resilient force putiing the user’s neck into traction,
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The shoulder contacting parts may be adjustable along the famework and along the
extensions in order to adapt the device io fit to people of varying size. I may also be
possible to adiust the width of the device by having length adiustable anchor bars 540 and

342,

Figures 10 and 11 show & neck traction device 810 comprising a resilient member 660 In
the shape of a lowercase Greek letter Alphs, that is, Q0. The top arm 661 of the resilient
member ¢ provided with & head contacting member 662 and the lower arm 663 i
wrovided with a surface contacting member 884, The resilent member 660 is retained

within a casing 666 to provide support to the device 614,

In use, the user 668 lays on a surface and positions their head on the head contacting
member 882, The force provided by the weight of the user’s head 668 on the head
contacting member 664 induces an elastic deformation in the resilient member 660, which
causes a traction force 1o be provided fo the user’s head 668, The user may choose to
push down on the head contacting member 682 with their head, thereby increaging the

traction force experienced on the user’s head 668,

The restiient member 660 may be constructed from metal or plastics material, or a

combination theraof

Figure 12 shows a neck traction device 710 similar to that shown in Figures 10 and 11 but

wherein the lower arm 763 (663 in Figure 10) is arcuste and elongated such that it passes
underneath the user’s back, when in use. The device 710 is provided with an G-shaped

restitont member 760 having a head contacting member 762 on s upper arm 761 and an
clongate lower arm 763, the end of which is provided with a surface contacting member

764,

Arrow B on Figure 12 shows the force on the resilient member cause by the body weight
of the user 768, The resultant force in the head contacting member 762 is indicated by

arrow A, This shows how the neck traction force A s provided by the body weight of the
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user 768. As a resuli of the lower arm 763, which constitutes an elongate body portion,
the device 710 is provided with a sigble base. Additionally, the force provided by the
user’s body weight on the lower arm 763 is proportional to the user’s body weight and
provides an increased traction force provided through the head contacting member 762

compared {0 other devices.

Figure 13 shows g neck traction device 810 comprising a base portion 880, pivotally
connected 0 an arm 882, The arm 882 is biased using compression springs 884 ma
position mised from the base portion 880 with compression springs 884 arranged between
the underside of the arm BR2Z and the upper surface of the base portion 880, A head
contacting member 886 is provided at the end of the arm 882 furthest from the pivot
between the arm 882 and the base portion 880, The base portion 880 is wedge-shaped

with the thickness decreasing in the direction away from the pivot with the arm 882,

In use, & user 888 lays on the wedge of the base portion 880, which extends at least part
way slong the user’s thoracic vertebrae, The weight of the user 888 holds the device 810
in place while in use. The user 888 compresses the arm 882 against the comprossion
springs 884 and positions the head contacting menber 886 against the base of their head,
close to their neck. The resiliont and elastic pature of the springs 884 induces a traction

foree on the user’s head.

Figure 14 shows a neck traction device 210 comprising & substantially elongate base
portion 980, The base portion 98¢ is curved substantially upwards 8t one end and an arm
982 pivolaily attached to the base portion 980 at a position along i3 length on the curved
section of the base portion 980, One end of the arm 982 is connected to one end of
tiasing means in the form of a tension spring 984, The other end of the spring 984 is
connected {o the base portion 980, The arm 982 is provided with 2 head contacting
member 986 at the opposite end to that to which the blasing means are attached. The base
portion is provided with a renge-of-motion Hmiter (not shown} that Hmits rotation of the
arm 982 bevond a certain position. Due to the nature of the tension spring 984, the
natural position of the avm 982 is against the limiter with the head contacting member 986

raised relative to the devige 918,
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The device 910 works in the same manner as the device 810 shown in Figure 13, The
tension springs provide a traction force, when in use, by bissing the avm 982 such that it

pushes against the user’s bead,

Figure 13 shows a device 1010 having a structure stmilar to that of the device 10 of
Figure 1. The device 1010 has been adapted to differ from the deviee 10 of Figure Lin
that it comprises recesses 1011 for accepting a stiffening rod 1013 a5 shown in Figure
15%a. The recesses 1011 are substantially perpendicular {o the side in which they are
located and they run paralle] with one another within the device 1011, The rod 1811 can
be inseried into the device in order fo increase the resistance provided by the device 1810
The recesses 1011 and the rod 1013 may be provided with screw threat attachments so
that the rod 1013 can be securely held within the recess 1011, Alternatively, the rods

1013 may be held in place using a difforont attachment mechanism.

Figure 16 shows a device 1110 having a structure similar to that of the devige 1010 shown
in Figare 15, The recesses 1111 ondevice 1119 are positioned to be on an angle between
opposing comers of the device 1110, The recesses 1111 are adapted 1o accept stiffening
rods as shown in Figure 15a and may be provided with retaining means for keeping the

rods 1013 within the recesses,

Figure 17 shows a device 1210 having a structure similar to that of the device 10 of
Figure 1. The device 1210 has been adapted to differ fom the device 10 of Figure 1 in
that it comprises slot 1211 for accepling a stiffening board 1213 as shown in Figure Va
The board 1213 can be inserted into the slot 1211 and retained therein to increase the
resistance to deformation of the device 1210, The board 1213 may be retained by way of

straps or 8 hook-and-oye fiat that closes over the slot.

Figure 18 shows a device 1310 having a strocture similar to that of the device 10 of
Figure 1. The device 1310 has been adapted to allow for elastic straps 1313 10 be attached
by their ends to the shoulder contacting portions 1322 and the head contacting portions
1324, The straps 1313 pass on the intended convex side of the deviee 1318, when io use,
50 that they are stretched and their elasticity provides an Increase in the resistive fores

over the device 18 of Figure 1. The straps 1313 may be detached from the deviee 1318
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when not in use. Altermatively, although less desirable, the straps may be compression

springs located on the concave side of the device 1316, when inuse.

Figure 19 shows a device 1410 similar 1o the device 110 shown in Figure 3. The device
1410 comprises 8 central core 1413 of stiffer material than the rest of the device 1410 10

provide increased resistance fo deformation.

Figure 20 shows a device 1510 having g structure similar to that of the device 1§ of
Figure 1. The device 1510 is further provided with pairs of holding brackete 1511, which
are adapted o receive respective ends of a stiffening strip 1513, The holding brackets
1511 arc positioned on the concave side of the device 1513, when inuse. The attachment
of stiffening strips 1513 increases the resistance to deformation of the device 1510,
Additionally, as the brackets 1511 are spread across the width of the device 1510, the
stiffhess on cach side may be varied according to where the strips are attached. This is
particularly advaniageous where the user has an imbalance in their strength and requires a
variable traction force. The provided strips 1513 may have varying stiffness so that the
resistance of the device 1510 can be adiusted according to the purpose. The location and
orientation of the brackets 1511 may be varied according to the desived use of the devies

1510, Additionally, they may be adjusiable so that the user can change their orieniation.

Figure 21 shows a device 1610 having a structure similar to that of the device 1510 of
Figure 20. However, the brackets 1511 ave replaced with pockets 1611 that are positioned
on cach corner and are orientated so that each pocket 1611 of each palr faces the other
pocket of the pair on opposing corners. The ends of the stiffening strips (not shown) tuck
into the pockets and are retained therein whilst the strip extends diagonally across the

device 1610 on the concave side of the device 1610, when in use.

Figure 22 shows a deviee 1710 having a struchure similar to that of the device 10 of
Figure 1. The device 1710 is provided with straps 1713 extending from each corner of the
device 1710 10 3 central spring stop 1715, The strings 1713 are posttioned along the
convex side of the device 1710, when in use, and are therefore are extended upon
deformation and so provide resisiance to deformation. The strings 1713 can be threaded

through the spring stop 1715 to shorten their effective length and so increase the
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resistance. (ther stopping mechanisms may be used. The strings 1713 may be threaded
through the device 1710 and secured on the intended concave side of the device 171l s0
as to make the connection more resistant fo being damaged by the forees involve when the

device 1710 18 in use.

Figures 23 to 23b show a device 1810 sirnilar to that shown in Figure 3. The device 1818
is adapted to comprise a recetving slot 1811 in its periphery, which is able to accept and
retain g stiffening board 1813, The board 1813 is inserted into the device 1310 and
increases the resistance o deformation of the device 1810, As shown in Figore 234, the
stiffening board 1813a may comprise a flat section or it may be shaped according to the
desired resistance.  Alternatively, the stiffening board 1813b, as shown in Figure 23b,
may comprise one or more volds within s periphery g0 as to adjust the stiffness of the

board 1813h.

It will be appreciated that integral neck traction devices, such as those shown in Figures |
o 5, may be in the form of cushions or pillows, wherein the stuffing provides a resistive
force when the device is folded upon itself. Furthermore, it will be appreciated that such

integral devices may be provided with a cover in order to Increase the comfort to the user,

The embodiments of the present invention shown in figares 1 to 5 may be adapted such
that they comprise two or more layers of foam, which may be connected together andfor
contained within a covering. In such an embodiment, the lavers may be chosen according
1o thelr characteristics, for example, one layer may be chosen for its resilience and the
other layver chosen for s softness in order to provide comfort for the user when using the
neck fraction device., Multiple layers of the same, or different, material may be used to
increase or decrease the resilience of the device by having properiies in each layer that
vary the compression strength through the device. The layvers may be joined using known
fastening methods, including hook-and-loop fasteners, clips, clamps, poppers, buttons,
zippers and ties. The layers may be encapsulated in a thivd material, which provides a

cover of outer coating to the device.

The device may comprise resilient materials incloding metal, composites, natural and

gynthetic materials and/or plastics materials that are capable of elastic deformation.
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Optionally, once the device is in the deformed state, 1§ may be locked in that position and
subseguently released. This allows the user to position the device in place while the
device is locked and then unlocking the device to apply the reguired traction force 1o the
user’s neck. This may be particularly advantageous for the embodiments shown in the
Figures. The locking mechanism my be in the form of a hook-and-loop fastener, which
allows sasy fixing and releasing of the lecking mechanism, or alternatively, it may
comprise other type of fastening devices, for example, poppers, a toggle, a bufton, a
zipper, or a loop of material that extends around the device and can then be removed.

(her fastening mechanisms may also be appropriate and applicable.

It will be appreciated that the head contacting members and the shoulder contacting
members may be constructed from a substance such as “memory foany’, low-resilience
pobyurethane or “LRP”, thereby reducing the degree of contouring requived as the device
will shape as reguired during use. Other parts of the device that may need to be contoursd
to the user may comprise LRPu. Likewige, other materials with stmilar or identical

properties that allow the device to fit the user mors comfortably may be used.

The invention extends to a filled support, for example a cushion or a pillow, comprising
memory foam. The memory foam may be & coating or & cover, and it may be intogral fo
the support or 8 separate cover therefor. When in nse, the memory foam adapts and i3
contoured o accommodste at least part of a user’s head region. The memory foam can
adapt and contour 10 @ user’s head andfor shoulders while in use, thereby making it more
comforiable, As an example, the veck traction device may be in the form of a pillow,
which may comprise memory foam, into which resiHient inserts may be placed to provide
a traction force. Once the user has finished using the device for neck traction, the resilient
inserts may be removed or adjusted to allow the user to use the pillow in a regular
manmer. Non-memory foam pillows or cushions into which removable resilient bodies, or
sirips, may be placed may also be used. The invention farther extends to resilient inserts

for retrofitting into filled supports in order to allow them to be used as described herein.

Recesses on opposing sides of the device may be provided so that the device can be used

in two different orlentafions, such that in using one pair of opposing sides g first resistive
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foree is induced on the user and when using the other pair of opposing sides a second
resistive foree s induced. Each pair of sides permits engaging of the user’s head and
exerts a different level of force from the other pair. Alernatively, or additionally, the
recesses may allow for different sived users to use the same device. For example, the
recesses on one pair of opposing sides may be suited to a “large” neck and head and the
recesses on the other pair of opposing sides may be wuited 10 a ‘mediom’ neck and head.
Where the profile of the device is a shape other than a square, for example a hexagon or
getagon, more sizes may be applied {o a single device. With the use of different foam
materials being used in combination, the device may provide different forces depending
pon the divection i is deformed and so a single device may be used by those of different
sizes and those requiring different forces, With the use of s symmetrical or asymmetrical
shape, or shaped core within the device, the resistance may be further varied, in
combination with the size being varied according 1o the opposing sides. This creates a

device with various different traction forces that can be used by more than one size user.

Contouring of the device may be obtained through use of the device, for example, by the
use of memory foam or an applicable altsmative material that enables the device to

become congruent with the user’s head and/or neck region, at least temporarily.

it may be desivable for the devics o be Stted with 2 head and/or a shoulder engaging
section. This may be in the form of g strap that can be comnected around 8 user’s head or
under the nser’s arms engaging their arm-pits, for example using & hook and eve
connection {Velero®), or other releasable connection. Aliernatively, or additionally, the

engaging section may comprise elastic material or plastics material,

The device may comprise a periphery with a void within #is circumference, similar to that
shown i Fignre 8. Such a design provides a device that provides less resistance than a
‘filled” device due to some of the biasing material having been removed. The device may
then be provided with inserts to incroase the resistance as reguired with the inserts being
in the form of foam pleces or compression springs that it on the concave side, when in
use, {o provide resistance fo compression. Alernatively, the devics may comprise an

insert o resist expansion positioned nearer the opposite, or convex, side, when in use.
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The device may be provided with a shaped core, either regular or trrognlar, such that
deformation In ong direction is less stiff than deformation in snother direction. By
adjusting the shape of the core, the resistance can be varied according the orientation of

the device, when in use.

The device may comprise slots or recesses along opposing sides 1o gccept a resistance

strip or section.

it may be desirable o join two devices such that a user can receive 360° traction rather
than just at the back of the head. In such a situation the devices may be joined using
known connection means with one devics positioned under & user's jaw and the other at
the back of their head, or on each side of their head and engaging the jaw and back of

their head,

The device may comprise a massage device in the form of a vibrating attachment that is

attached o, or inseried into, the device.

A variable force device may be attached to the neck fraction device o increase and/or
decroase the traction for a period. Such a device may work on a piston and cylinder
arrangement with the force adjpusted by pulling the ends of the device together or pushing

them apart when the device 18 in position,

The device may comprise inflatable sections. For example, the device shown in Figures
1, 3 or 6 may comprize inflatable sections to make transporting the device casier,
Alternatively, the device may comprise both foam sections and inflatable sections in
combination, wherein the inflatable sections can be used to adjust the resistance of the

device to deformation.

The device may be partially deformed, for example partially C-shaped, so that fucther
deformation of the device creates a resistive force. The resisiance i3 strongest along the
convex side of the deformed device and so the onds are forced away from one another {o

provide & fraction foree.
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The device may comprise metal, foam, graphite, silicone, plastics material, polycarbonate

and/or composiie materials.

The neck traction may comprise a first recess along one side, which may be adapted 1o
accept @ user’s neck, and a second recess along an opposite side, which may be adapted o
socept a user’s bead region. The devics may comprise further recesses along its other
edges to provide weakened regions so that the position of any bend or fold s

predetermined.

The device may be manufactured using injection moulding of foam. Such a process may
incorporate the use of undercutting and may result in g self-skinning, closed coll product.
By using such g processing, possible with the feature of injecting two materials at once, a

foam device can be produced in g single progess,

It may be desivable to Incorporate dimples, protrusions and/or patterns on the device in
order to direct pressure at a desived position or {o oreate a certain force, for example ina
particular direction or at a specific location. This may be created by thermoforming or

injection moulding,

A weakened region may be postiioned across the device from one side to the other o
create a hinge-type region at which that device will fold or bend. This creates & known

position around which the device will deform,

A coating process may be used to at least partially encapsulate the device in order fo seal
it, although preferably, the whole device is coated, covered or encapsulated. This may

inchude the use of thermoforming of the device or other coating progesses.

The invention extends to 8 device for inducing neck traction on & user and a part,
accessory or attachment that can be connected or attached to the device in adjust the
resilisnce of the device, and therefore the force of the traction experienced by the user.
The part, accessory or attachment may be an insert and it may comprise plastics material

and/or metal, possibly in the form of a tension or compression spring.
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The device may incorporate & fensioning gystem either as a substitute for the spring
focking mechandsm of figure 22, or as part of 3 locking mechanism. The tensioning
system may comprize a rotational tensioning deviee such that rotation of a dise in one
dirsction causes straps, or laces, o be tightened and brought towards the tensioning
device, Rotation of the dise in the opposite divection causes the straps to be released, or
siackened, and the tension in the device decreased. In using such a rotational tensioning

device, the tensioning adjustment is simple and compact.

it will be appreciated that a combination of features from different exabodiments roay be

emploved in a single device.
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Claims

1. A neck traction device comprising at least one head contact member and biasing
means connected to the at least ove head contact roember, wherein the basing means
compwises a resilient material that, when in use, provides a traction force on the user’s
neck via the at least one head contact member, and is contoured fo accomunodate at least

part of a user’s head region.

2. A neck traction device according to elaim 1, wherein the device has an integral
structure and deformation of the device in order to posttion i on a user orestes the fraction

force.

3. A neck traction device according o claim 2, wherein the device comprises a
material selected from a group comprising: foam material; sponge material; rubber; and

plastics material.

4, A peek traction deviee scoeording ¥o any one of claims 1 o 3, wherein the devics
comprises st least two layers of material combined to create an integral structure and

wherein those lavers of moaterial bave different levels of resilience.

5. A neck traction device according to any preceding claim, wherein the device

further comprises a body portion and the bigsing means are connected o the body portion.

6. A neck traction device sccording to claim §, wheretn the biasing means cornprise 8
spring.
7. A neck traction devics according to claim S, wherein the biasing means comprise

at lesst one insert that can be inserted info a pocket on the body portion.

g A neck traction device according to claim 6 or claim 7, wherein the amount of bias

is adjustable by the removal or addition of further biasing means.
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g, A neck traction device according to any preceding oladm, wherein the device

further comprises shoulder contacting members to contact a user’s shoulders, when in use.

18, A neck traction device according to any preceding claim, wherein an slongats
member is provided that extends at least part of the way along the user’s thoracic

vertebrae, when in use.

11, A neck traction device according to any preceding claim, wherein once the devics

is in a deformed state, it can be locked In that state,

12, A neck traction device resilient body for inserfing into a filled support, the body
heing contoured so that when the resiliont body is in place, the body and support operate

as a neck traction device,

13, A neck traction device substantially as described hercin with refevence to and/or as

illustrated in any appropriate combination of accompanying text and/or drawings.



