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INFLATABLE CERVICAL TRACTiON/STRETCH DEVICE
BACKGROUND OF THE INVENTION
1. Field of the Invention.
The present invention relates to an infiatabie, one-piece
cervical traction/stretch device which is positioned under the
neck of a user lying on a flat surface and between the
shoulders and the head of the user and includes an expandable,
inflatable body made of a elastically expandable material and
having a shoulder portion, a bellows portion and a head
portion. A hand operated bulb type air pump with a méhually
operaied air pressure relief valve is connected to the body for
manually filing the head and shoulder portion and for expanding
and contracting the bellows portion thereby to stretch the neck
and release stretching force on the neck. '
2. Description of the related art.
Heretofore it has been proposed to provide a traction
pillow and a inflatable cervical traction pillow. Examples of
such pillows are disclosed in the following two U.S. Patents:
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SUMMARY OF THE INVENTION

According to the present invention there is provided a
cervical traction/stretch device comprising a hollow inflatable
body made of an elastically expandable material. The body
includes a shoulder portion, a head portion and a bellows
portion. The bellows portion, the shoulder portion and the
head portion have aligned U-shaped openings therein adapted to
receive and support a patient’'s- neck. Air pump and relief
structure are connected to the body, for pumping air into the
body and for relieving or releasing air out of the body. The
bellows portion has an un-inflated condition, a first inflated
condition and a second inflated condition where the bellows
portion is expanded and acts agaipst and between the head
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relates to an inflatable, one-piece cervical traction/stretch device which

I s positioned under the neck of a user Iylng on a flat surface and between

t he shoul deW9%¥AWSt he head of the user and includes an eRPHRUAME

I nfl atabl e body made of a elastically expandable material and having a

shoul der portion, a bellows portion and azhead portion. A hand operated
bulb type air punp with a manually operated air pressure relief valve is :
connected to the body for nRRRER PFSFRIFPTON RE T PRAWENG$Houl der portion and

for expanding . FIG. 1 is a perspective view of the inflatabie cervical
traction/stretch device constructed according tc the :eachings
of the present invention. _ '

5 FIG. 2 is a top plan view of a body of the inflatable

' cervical traction/stretch device shown in FIG. 1. .

FIG. 3 is an end plan view of the body of the.cervical
traction/stretch device shown in FIG. 2 and is taken along line
3-3 of FIG. 2. _

10 FIG. 4 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 4-4 of FIG. 2. _

FIG. 5 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken

15 along line 5-5 of FIG. 2. _

FIG. 6 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 6-6 of FIG. 2.

FIG. 7 is a sectlonal view through a head porclon of the

20 body of the cervical traction/stretch device and is taken along
line 7-7 of FIG. 3.

FIG. 8 is a side plan view of the cervical
traction/stretch device with the neck of a patient resting
therein and with the device beihg 'in a inflated but non-.

25 extended condition.

FIG. 9 is a side elevational view of a patient resting in
the cervical traction/stretch device, similar to the view shown
in FIG. 8, but showing the cervical traction/stretch device in
an inflated and extended condition for stretching or placing

30 traction on the patient’s neck.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the drawings in greater detail there is
illustrated in FIG. 1 an inflatable cervical traction/stretch
3% device 10 constructed accoirding to the teachings of the present

invention. The device 10 includes a bedy 12 including a
shoulder portion 14, a bellows portion 16, and a head portion
18.

As shown in FIG. 1, the device is inflated in a first
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stretchlng force on the neck 2. Description of the related art.
Heretofore it has been proposed to provide a traction pillow and a
Rinflatabl e WePVI88| traction pillow Exanples of such gCmushsod? e
4di sclosed in the following two U S. Patents: U. S. Pat ent No.
Pat ent ee 5, 060, 661 3 Howard 4,832, 007
Davis, Jr. et al. 4, 805, 603 Cunber | and

4,771, 493 inflated conpagkpn from an un41ﬁ{&pt§44cona1:10“ (ncT shemanan
which the shoulder portion 14, the bellows portion 1¢ -and the

head portion 18 are completely deflated.

.' The shoulder portion 14, the bellows portion 16 and the
5 head portion 18 are made of an elastically expandable material,
., such as rubber, and when in the first inflated condition, have

sufficient rigidity or hardness to establish traction, .
stretching or lift surfaces thereby to enable maximum traction
forces to be created.
- The cervical traction/stretch device 10 further includes
a tubing 20 connected to the bellows portion 16 and having, at
an outer end 21 thereof, an air pump 22 in the form of
compressible bulb 22 for pumping the cervical traction/stretch
device 10 with air. The eompressible bulb 22 has, at its outer
15 end, a one way inlet valve 24 which allows air to be sucked

into the bulb 22, but does not allow air to flow out of the
bulb 22 when it is compressed.

" Adjacent to the bulb 22 and mounted on the tubing 20 is a

relief valve 26 which comprises a knurled thumbscrew 28 mounted

20 in a metal collar 30 fixed to the tubing 20. When the

thumbscrew 28 is rotated into tﬁe collar 30, no air can escape

from the cervical traction/stretch device 10. and when the

thumbscrew 28 is threaded outwardly, the valve 26 is opened to

allow compressed air to escape from the cervical

25 traction/stretch device 10 through the tubing 20 and out of the
relief valve 26.

In addition to the compressible bulb 22 and the tubing 20,
the cervical traction/stretch device 10 includes, on either
side of the head portion 18, loop and hook type fastening

30 structure 31, 32 (FIG. 3) of the type sold under the trademark
VELCRO' and a head strap 34 which is adapted to be received over
a patient’s head. The strap 34 has on its inner surface 36 a
fabric texture which is adapted to attach to the fastening
structures 31 and 32. This is shown in FIGS. 8 and 9 where
35 there is shown -a patient’s head resting in the cervical
traction/stretch device 10 with the shoulder portion 14 bearing
against the patient’s shoulders and the patient’s head'being
received in the head portion 18 with the head strap 34
extending over the

forehead and being. connected to the

e
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br ovi ded a cervi cal tract I on/ st retch deV| ce conprising a hoI | ow i nf I at abl e
body made of an elastically expandable material. - The body incl udes

shoul der po™Q B8 head portion and a bel |l ows portion. ASHEM3Ows

porti on, the shoul der portion and the head portion have aligned U shaped
bpeni ngs therein adapted to receive and support a patient's neck. Alr

punp and relief structure are connected to the bod¥\ for punpi ng air into -
he body and f&PSteningi Firustureredsi ﬁgdaﬁlz Gt edfheRe spomy PiTRE® head

portion 18.

When inflated to a first condition, as shown in FIGS. 2-7,
. . the shoulder portion 14 is contoured to rest on the shoulders
5 of a patient for enabling a counter-stretch force to be created
by the cervical traction/stretch device 10. In this reépecc,
it will be noted that the shoulder portion 14, the bellows
portion 16 and the hand portion 18 have various specially
shaped curved surfaces for allowing the device 10 tu create

10 comfortable and therapeutic stretching to a patient’s neck.
These specially shaped curved surfaces are described below
briefly and are'described in detail in the parent application,
U.S. Serial No. 08/120,602 filed on September 13, 1993 of which
this application is a continuation-in-part. .

15 _ The shoulder portion 14 has a bottom 36, opposite'end
walls 37 and 38, a contoured curved outer end surface 40 and an
arcuate, semi-cylindrical or U-shaped surface 42 that extends
downwardly from the top side 39 in the middle area thereof
between two spaced apart block portions 44 and 46 of the

20 shoulder portion 14. '

As best shown in FIG. 1, the outer end surface 40 of the
shoulder portion 14 inclines slightly inwardly towafds the
bellows portlon 16 from each side wall 37 and 38 of the
shoulder portion 14 to the middle of the shoulder portlon 14 to

25 accommodate the natural slop1ng of a patient’'s shoulders. Also
from top to bottom, the contoured end sﬁrface 40 is curved
inwardly and then outwardly to form arcuate surfaces 49 or 50
on the respective block portions 44 and 46 which are received
over the natural contour of a patient’s 1left and right

30 shoulders. The extent of the U-shaped surface 42 varies from
approximately 1" in the middle area of the lbody 12 to
approximately 2" at the top side 39.

The construction of the curved outer end surface 40 of the
shoulder portion 14 enables the shoulder portion 14 to fit

35 easily over the front and center portions of the shoulders of
a patient or user to enable a better and more manageable
stretch force to be applied against the patient’s shoulders
with a minimum of slippage.

The bellows portion 16 is constructed with a plurality,

[
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ang o COna area cona On- WIer € e bellTows portion Is expanded and
Act s agai nst and between the head portion and the shoul der portion.
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e.g., three undulations 51, 52 and 53 1n the :(ilustrated
- embodiment and is constructed and arranged tc raise dand suppor:
' the cervical curve of a patient's neck.during inflation. Alsc,
to provide an even force along the width of the shoulder
S portion 14 and most impprtantly. along the width of the head
portion 18, . '
The bellows portion 16 is generally rectangular and
extends substantially the full height and width of the body 12
of the device 10. The bellows portion 16 has a top side 56 and
10 an arcuate, semi-circular or U-shaped surface 58 extending
downwardly from the top side 56 generally aligned with the U-
shaped surface 42 of the shoulder portion 14 to provide a
nesting support for a patient’'s neck.
Most cervical injuries to patients involve the loss of the
15 natural cervical curve forming a so called miiitary neck or
straight neck syndrome. This creates stress on the upper
thoracic muscles, as these muscles are forced to hold the head
upright. When the natural curve is in place, the head weight
is distributed throughout the skeletal system. The body 12 of _
20 the cervical traction/stretch device 10 is constructed so that 'k
the patient’s cervical curve is supported to relieve upper {
thoracic muscles from unnatural stress. The manner in which
the shoulder portion 14 achieves this function at the center of
the body 12 of the cervical traction/stretch device 10 is shown
25 in FIG. 4 where the contoured surface 40 has a downwardly
inclined portion 60 going up to a flat or slightly upwardly
inclined surface portion 62 of the U-shaped surface 42.
Like the shoulder portion 14, the head portion 18 is also
integrally formed with the bellows . portion 16. The head
30 portion 18 has a generally arcuate or semi-cylindrical U-shaped
surface 68 having a portion 70 (see FIG. 3) that inclines
slightly downwardly at the center to fit the cervical curve of
the patient’s neck and has a head receiving surface 72 having
a center portion 74 that curves downwardly for mating wah the
35 cervical curve.

The U-shaped surface 68 extends toward the outer end of
the head portion 18 a distance approximately 3/4 of an inch to
one inch and forms a shoulder 76 on opposite sides of the U-
shaped curved surface 68 but not at the center of the U-shaped
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perspective view of the inflatable cervical traction/stretch device

' i e present_inventijon. S
constru%()egw%%gordl ng to the teachings of the p et S B

6

curved surface 68. This can be best seen in FIGS. 4. S and &.

As shown in FIG. 4, there is very little of the shoulder
76, with the U-shaped surface 68, 70, at the bottom of the U
connecting with the surface portion 74 of the head receiving

5 surface 72.

Also, as shown .in FIGS. 4, 5 and 6, the inside of the
inflatable cervical traction/stretch device 10 is a hollow.
chamber 77 which encompasses the combined interior of the
shoulder portion 14, the bellows portion 16 and the head

10 portion 18. .

The thickness of the rubber material that forms the device
10 is generally uniform throughout the horizontal and vertical
cross section of the shoulder portion 14 as shown in FIGS. 4,
5, 6 and 7. Also, the thickness of the material throughout the

15 horizontal and vertical cross section of the head portion 18 is
uniform. Finally, the thickness of the material throughout the
horizontal and vertical cross section of the bellows portion 1€
is also uniform. However, preferably, the rubber material is

thicker in the shoulder portion 14 and the head portion 18 than
" 20 in the bellows portion 16.

The thicker material in the shoulder portion 14 and the
head portion 18 results in the bellows portion 16 being more 3
readily expandable than the shoulder portion 14 and the head . vf }
portion 18. Consequently, once the device 20 is inflated from '

25 the un-inflated condition to the first inflated condition to
take the shape shown in FIGS. 2-7, further inflation of the 1
device causes the bellows portion 16 to expand a greater amount : ﬂ-
than the head and shoulder portions 14 and 18. The shoulder ‘
portion 14 and the head portion 16 remain inflated in a shape
30 similar to the first inflated condition and do not become
distorted while further expanding.

The further expansion of the bellows portion 16 occurs
through the expansion of the undulations in the bellows portion
16, e.g. undulations 51, 52 and 53, in a controlled manner, to

35 cause even pressure against and separation of the shoulder
portion 14 and the head portion 18. This expansion causes
comfortable and therapeutic stretching to a patient’s neck,
while allowing the shoulder portion 14 and the head portion 18
to maintain the traction, stretching or lift surfaces created -f
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traction/stretch device shown in FIG -1. FIG 3 is an end plan view of
t he body of the cervical traction/stretch device shown ir{,g_rﬁ‘lggm‘ ,and is
taken al ond"??¥E%3.3 of FIG 2. FIG 4 is a sectional View'through the
body of the cervical traction/stretch device shown in FIG 2 and is taken
along line 4-4 of FIG 2. FIG 5 is., & sectional view through the body

o Cne ST Efkeh 16 BULBCES Sy RALSEE I LB il aen ol on
As shown in FIG. 5, part way up either side of the U- -
shaped surface €8 the shoulder 76 is pronounced and is located
. at the junction between the U-shaped surface 68 and the
5 specially contoured head receiving surface 72. The shoulder 76
at this location is adapted to bear against the occipital bone

and defines in the head receiving surface an occipital cervical
pressure or lift surface 78 just outwardly of the shoulder 76.
This shoulder 76 and the adjacent pressure or lift surface
10 78 on the head receivingl surface 72 enables the head portion 18
to apply pressure at the region of the occipital bone of a
patient on each side of the neck. It is believed that this
pressure on the occipital bone applied with the ‘cervical
traction/stretch device 10 of the present invention also can

15 alleviate or relieve headache pain.

Looking now at FIGS. 4, 5 and 6 it will be appreciated
that the body 12 has in the U-shaped openings and at the center
of the U-shaped surfaces 42, 58, 68 the curved straight or
inclined surface portions 62, 60, 42, 58, 70, and 74 for

20 receiving the cerviical .curve of the neck (FIG. 4). Then as one
moves to the left side or the right side of the U-shaped
openings in the area of the U-shaped opening. in the head
portion 18, the head receiving surface 72 has the pronounced
shoulder 76, the occipital bone receiving surface 78 and then

25 a gentle sloping curving surface portion 80 (FIG. 6) for
supporting the head above the occipital bone on each side of
the head. _

As shown in FIG. 6, near a top side 81 of the head portion
18, the U-shaped sutface_ 68 slopes in a longitudinal direction

— 30 downwardly and mergés in or with a smooth downwardly extending
curved surface portion 82 of the head receiving surface 72
which extends to an outer end 84 of the head portion 18 on each
side of the head receiving surface 72.

The U-shaped opening 58 in the bellows portion 16 has, in

35 the extended or inflated condition, a depth of between 3 and 4
inches and preferably 3 and 1/2 inches.

Looking now at FIG, 2, it will be apparent that the
specially contoured head receiving surface 72 extends
downwardly to a bottom 86 (FIG. 3) in the central area of the
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6-6 of FIG 2. FI 7/ 1S a secti-onal
t he body of the cervical
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a side elevational view of a patient ré%ting in the cervical
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rest on a flat surface.

Then the ends 84 of the head porticn 18, on either side of

the center therecf, has left and right end wall portions 87, 88
extending upwardly from the flat bottom 86 of the head portion
18 to sloping end wall portions 89, 90 which slope upwardly and
inwardly toward the top side 81 of the head portion 18.

Also, as best shown in FIG. 2 left and right outer sides
91, 92 of the head portion 18 are inclined from the béllows
portion 16 inwardly and outwardly to the upwardly and inwardly
inclined end wall portions 89, 90. On each of these left and
right outer sides 91, 92 there is provided the patches 31, 32
(FIG. 3) of hook and loop attaching material of the type sold
under the trademark VELCRO ®. Each patch 31, 32 is located on

the inclined side 91 or 92 adjacent the bottom 86.

. Tf desired, the bottom 86 of the head portion 18 can have
an inclined slot or flute 94 or 95 therein on either side of
the ,U-shaped notch 87 as shown in FIG. 3.

As best shown in FIGS. 1, 8 and 9 the head strap 34 has a
fabric attachment structure 36 of the type sold under the
trademark VELCRO' on the inside 36 of the strap 34 which, at
each end of the strap 34, 1s adapted to be received over a
patient’s forehead and secured to the patches 31, 32 to
securely hold the patient’s head to the head portion 18 of the
body 12 of the cervical traction/stretch device 10 to achieve
the greatest stretch or traction.

In the use of the cervical traction/stretch device 10 a
user or patient will inflate the device from the un-inflated
condition to the first inflated condition. Then the person
will rotate the thumbscrew 28 to prevent air from escaping from
the device 10. Then the person will place the inflated device
10 on a flat surface such as a floor or table and lay down on
the floor or table with the cervical curve of the patient’'s
neck received over the center of the U-shaped opening formed by
the U-shaped opening, i.e., over surfaces or surface portions
62, 60, 42, 58, 72, 74, in the shoulder portion 14, the bellows

portion 16 and the head portion 18. Then the user or patient.

or a doctor or other medical technician will place the strap 34
-
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Referring now to the drawings in greater'detail there is illustrated in

FIG 1 an

accor di ng¥
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infl atabl e cervical traction/stretch device 10 %pnst£ucted
teachi ngs of the present invention. ﬁﬁﬁg‘HEW?ce 10

I ncl udes a body 12 including a shoul der portion 14, a bellows portion 16,
and a head portion 18. As shown insFIG 1, the device is inflated in &

first
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over the head of the user or patient and secure 1t {irmly to
the patches 31, 32. Next, the user, or a medical technician
will pump the hand-held bulb type air pump 22 .z further
inflate the device 10 to the second inflated condition where
the bellows portion 16 is expanded to  create traction on the
cervical area of the patient's neck supported by the surface
portions 62, 60, 42, 58, 72, 74, in the shoulder portion 14,
the bellows portion 16 and the head portion 18.

If desired an electrically operated air pump {(not shown)
can be connected to the tubing 20 in place of the bulb type
hand-operated air pump' 22. Such an electronic pump will
include a timer for cycling the eiectrical pump through
intermittent pump and relief cycles thereby to apply
intermittent traction/stretch to the patient’s neck for
treating soft tissue of disk dysfunctions, not limited to
arthritis, of a patent. Intermittent traction/stretch. is
preferred by healthcare profeséionals as a method of treatment.
In this modification, air can be pumped into or released out of
the bellows portion 54 under the control of a timer having
several different time cyéles.

A user, patient or clinician can achieve some of the same
benefits of electrically controlled  intermittent
traction/stretch by intermittently pumping the inflation bulb
"22 and operating the release valve 26.

From the foregoing description, it will be apparent that
the cervical traction/stretch device 10 of the present
invention has a number of advantages, some of which have been
described above and others of which are inherent in the
invention. '

Also from the foregoing description it will be apparent
that modifications can be made to the cervical traction/stretch
device 10 without departing from the teachings of the
invention.

Accordingly the scope of the invention is only to be
limited as necessitated by the accompanying claims.

\\.
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CLAIMS

I Claim:

1. A cervical traction/stretch device com;rzsing} a
hollow inflatable body made of an elastically expahdablé
material; said body including a shoulder portior, a head
portion and a bellows portion; éaid bellows portion, said
shoulder portion and said head portion having aligned U-shaped -
openings therein adapted to receive and support a usz2r‘s neck;
means, connected to said body, for pumping air into said body
and for relieving or releasing air out of said body; and said
head portion, said bellows portion and said shoulder portion
having an un-inflated condition, a first inflated condition and
a second inflated condition where said bellows portion is
expanded and acts against and between said head portion and
said shoulder portion.

2. The cervical traction/stretch device of c¢laim 1
wherein said elastically expandable material is thicker in said
shoulder portion and in said head portion than in said bellows
portion so that when said body is inflated from said first
inflated condition to said second inflated condition said
bellows portion expands more than said head and shoulder
portions. '

3. The cervical traction/stretch device of claim 2
wherein said elastically expandable material is an elastomeric
material, such as rubber.

4. The cervical traction/stretch device of claim 2
wherein said shoulder portion has an outer end surface
specially contoured to seat over the top center and front chest
portions of the left and right shoulders of a user and bear
against said left and right shoulders when said body is
inflated in said first inflated condition or said second
“inflated condition.

5. The cervical traction/stretch device of claim 4
wherein said shoulder portion has a top, a bottom, a left side,
a right side, a U-shaped surface extending downwardly from said
top in the middle area of said body and a surface which extends
to said outer end surface and has a portion in the middle area
of said body which curves outwardly and downwardly to said
bottom, said bellows portion has a top, a bottom, a left side,
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corrpl et el y defl at ed. rhe shouotder portion 14, the bellows portion 16

and the head portion foan el astically expandable nmaterial,
such as ruld¥@psniesaq Mmlﬂ"ﬁ, Eﬁgﬂmﬂﬂ i nfl ated conditi orPCTASEIORIf f i ci ent
rigidity or hardness %0 establul ction, stretching or lift surfaces
thereby to enable maxi mumtracti on forcegito be created.

a right side, and an expandable U-shaped surface extending
downwardly from the top and including a bigh% porz:ion which

extends between said inner end surfaces of said head portion

and said shoulder portion substanciélly linearly, and said head
S portion has a top, a bottom, a left side, a right side, an
outer end, a U-shaped surface which extends downwardly from
said top and outwardly from said head portion inner end surface.
and a contoured curved head receiving surface which extends
outwardly from said U-shaped surface of said head portion and
10 downwardly to said outer end and to said bottom of said head
portion, all of said U-shaped surfaces in the middle, bight
area of the U-shaped openings conforming generally to the

natural cervical curve of a user’s neck which is received
therein.

15 6. The cervical tradtion/stretch device of claim 4
wherein said head receiving surface of said head portion
extends downwardly to said bottom of said head portion within
said head portion and said head portion at said bottom has a U-
shaped notch extending inwardly from said outer end whereby a

20 user‘s head can rest partially on said head receiving surface
and partially on a planar surface upon which said body of said
cervical traction/stretch device is positioned.

7. The cervical traction/stretch device of claim 4
wherein said head portion has a shoulder between the generally

25 U-shaped surface and said head receiving surface in the area on
each side of said U-shaped space above said bight portion and
below said top of said head portion for engaging and exerting
pressure against the occipital bone on each side of a user’s
head.

30 8. The cervical traction/stretch device of claim 4
wherein each sides of said head pbrtion angles from said
bellows portion inwardly of said head portion and toward the
other side of said head portion.

9. The cervical traction/stretch device of claim 1
35 wherein said bellows portion includes a plurality of undulating
) portions.

10. The cervical tractign/stretch device of claim 9
wherein said undulating portions of said bellows porticn extend
above the adjacent U-shaped surfaces of said shoulder portion
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an air punp 22 in the form of conpressi bl 22b}‘orbp|ugp|22ght he cteryical
traction/stretch device 10 Wlthln.ﬂ“ ﬁ sible bu as, at its
outer end, &'3 IN&way inlet valv ﬂ |\mul . air t oPGEVSHEREY i nto the
bul b 22, but does not allow air to flow out of the bulb 22 when it is .
corrpressed. Adj acent to the bulb 222and nounted on the tubing 20 is a
relief valve 26 which conprises a knurled thunbscrew 28 nounted in a netal
col lar 30 fi X8 £8* h’ée?‘?.llﬂ"ﬁQl?G When the thumbscrew 28 is rot ated into-
{the collar 30, noldir cHre eseapiral traction/stretch devics cf cla:xw '

wherein said means for releasing air intc and fcr releas:ng a:r

out or relieving air from said bellows pcrr:ion inciudes a

5 conduit and a bulb type air pump at the outer end cf said

conduit; said bulb type air pump having a one way inle: vaive
at an outer end thereof and, at an inner end therecf, a
manually operated relief valve.

12. The cervical traction/stretch device of claim 1
10 wherein said means for pumping air into or out of said bellows
portion includes an electrically operated pump and a timer for
controlling operation of said electrically operated pump
whereby air can be intermittently pumped into and out of said
bellows portion for treating soft tissue as disk dysfunctions,

15 not limited to'arthritis, of a user.

13. The cervical traction/stretch device of claim 1
further including a head strap, fastening means on each side of
said.head portion and attachment means on one side of said
strap adjacent at least each end of said strap for coupling

20 with said fastening means on each side of said head portion.

14. The cervical traction/stretch device of claim 1
wherein the width of s=11d U-shaped 6penings in said shoulder
portion, said bellows pbrtion, and said neck portion is between
4 1/2 inches and 7 inches. .

25 15. The cervical traction/stretch device of claim 14
wherein said width of said U-shaped openings is approximately
5 1/2 inches.

1s6. The cervical traction/stretch device of claim 1

wherein the depth of said U-shaped openings from the top of
30 said body is between 3 and 4 inches.

17. The cervical traction/stretch device of claim 16
wherein the depth of said U-shaped openings in said shoulder
portion and said head portion is approximately 3 1/2 inches.

18. A cervical traction/stretch device comprising: a

35 hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a head portion and a
bellows portion; said expandable material being thicker in said
shoulder portion and séid head portion than in said bellows
portion; said bellows portion, said shoulder portion and said
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hr eaded outwardly, the valve 26 is opehéd to all ow conpressed. air to

scape from the cervical t | evice 10 through the tubing
0 and out okovhwesvel i ef valve mﬁ“‘mmmumm““ on to thertoapréssible
ulb 22 and the tubing 20, the cervecat thtaction/stretch device 10
ncl udes, on either side of the head portion 18, |oop and hook type
astening structure 31, 32 (FIG 3) of the type sold under the tradenark
ELCRO and a mead pbrajordhavhinghal sgraediapt-edat«d bg.or.ecei ved-:over g - :
ptient’s head. ThecsivaR 3dehas @Rkl t5 HeBBSS- SYf age 363 fabric.texture
I(.:h 's adapt esq.'dgoof’itstaai%hhégd t:)%ert:,fig'ga,E ear:l.ltgghmeh:' means . Sne I L UaL
, strap adjacent ‘at least each end cf said strap fz: Tiun.inu
5 with said fastening means or: each side of said head gLruLn
and, means, connected to said body, for pumpxng a:r inty sa.u
body and for relieving or reieésing air out of said body.

19. The cervical traction/scretéh device of ciaim 1€

wherein said fastening means is located on said sides of said
10 heéd portion adjacent said bottom of said head_portién.

20. The cervical traction/stretch device of claim 1%
wﬁerein said fasteriing means includes a hook and loop type
fastening means of the type sold under the trademark VELCRG .

21. A cervical traction/stretch device comprising: a

15 hollow, inflatable body made of an elasticaliy expandable
material including a shoulder portion, a head portion and a
bellows portion; said expandable material being thicker in said
shoulder porcioh and said head portion than in said bellows
portion; said bellows portion, said shoulder portion and said

20 heaé portion having aligned U-shaped openings therein adapted
to receive a user'’s neck; means, connected to sa.d body, for
pumping air into said body and for relieving or releasing air
out of said body; and, said means for pumping air into or out
of said body includes means for intermittently pumping air :nto

25 and releasing air out of said body for treating soft tissue or
disk dysfunctions, not limited to arthritis in the neck of a

user.
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structures 31 and 32. This is shown in FIGS. 8 and 9 where there is shown

a patient's head resting in the cervical traction/stretch device 10 with

t.he shoul der portion 14 bearing against the patient's shoul ders and the

~ patient's head being received indagg_head portion 18 with the head strap 34
ext endi ng over the forehead and Hdégng connected to the

INFLATABLE CERVICAL TRACTION/STRETCH DEVICE
ABSTRACT

The cervical traction/stretch device (10) comprises a hollow inflatable body (12) made
of an elastically expandable material and includes a shoulder portion (14), a head portion (18)
and a bellows portion (16) which is integrally formed with the head portion and to the
shoulder portion. The bellows_portion (16), the shoulder portion (14), and the head portion
(18) bave aligned U-shaped openings therein adapted to receive a user's neck. Pumping |
structure (22) is connected to the body (12) for pumping air into the body and for relieving or
releasing air out of the body. The beilows portion and the shoulder portion have an un-

~ inflated condition, a first inflated condition and the body. The bellows portion and the

shoulder portion have an un-inflated condition, a first inflated condition and a second inflated
condition where the bellows portion acts against and between the head pqrtion and the

shoulder portion.

Fig. i

_—
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4 fastening structures 31 and T on: ¢ - IET e L
Wien inflated to a first condition,. ag shoewn in FIGS 2-7,
WO 95/07669 s .

PCT/US94/10237
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FIG. 1
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for enabling a counter-stretch force to be created by the cervical
traction/stretch device 10. In this respect, it will be noted that the
shoul der pd¥R ¥4, the bell ows portion 16 and the handFBFHY'8H718 have
vari ous specially shaped curved surfaces for allow ng the device 10 to
create confortabl e and therapeutic stretching to a patient's neck. These
specially shaggzgfugyed surfaces are degttibed bel ow briefly and are
described in det™f41 4 n the parent application, U S. Serial No. 08/120, 602

filed on Septenber 13, 1993 of which this applicatioggis a
continuation-in-part. fﬁe_gbguldé@ porticwb&ﬁzhas a $bttom 36,
opposite end 3 . )
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sem - cyI | ndr| cal or Ushaped surface 42 t hat extends domwardly fromthe
top side 39 in the nmiddle area thereof between two spaced apart bl ock
portions 44¥A4%®¥ of the shoul der portion 14. As bRGHUSIHBAY in FI G
1, the outer end surface 40 of the shoulder portion 14 inclines slightly

i nwardly towards the bellows portion 16 fromeach side wall 37 and 38 of

t he shoul der portion 14 to the m ddl e of3/31 he shoul der portion 14 to
accommpdat e the natural sloping of a patient's shoul ders. r?AI so fromtop to

bottom the contoure d urface 4Q.1s rved ggnwardly and then outwardly
to formarcuate surf&!@ Aé) or 9,1 cslé %

V

A 76
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natural contour of a patient's |eft and right shoul ders. The extent of
t he U-shaped surface 42 varies fromapproximately 1" in the m ddl e area of
t he body I1Wwotsnaepr oxi mately 2" at the top side 39. PCTOSw/@Brst r uct i on
of the curved outer end surface 40 of the shoul der portion 14 enables the :
shoul der portion 14 to fit easily over tpf-;; front and center portions of the
shoul ders of a patient or user to enable 'da better and nore manageabl e

stretch force to be applied against theb®ajd entgs shoul ders with a mninum
of sli ppage. P'?FGDEE OWSs poftiongg6 is constructed with a plurality,

68 81 8o

72
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-5 e.g., t hree undul ations 51, 52 and 53 in the illustrated enbodi nent and

is constriicted and arranged to raise and support tﬂ“lﬁﬂlﬂ““umum of a
patient's neck during inflation. Also, to pfovide | | ng the
width of the shoul der portion 14 and nmosisi nportantTy,€ al'ond tfe Width of

the head portion 18. The bellows portion 16 is generally rectangul ar
and ext endhedddSowrtich | yavheg f alighed ght skapkdi attdniofgs Heheumdyn Eilagteade

device 10. t-rohg:etgz%lilvoe\/\%. 25 i,gnhégkr;]ag ﬁeé@%ts.ria?)e; %Qsﬂ@ﬂing means on each
side of said head portion; attachment means on one side of said
strap adjacent at least each end of said strap for coupling
with said fastening wmeans on each side of  said head portion;
and, means, connected to said body, for pumping air into said
body and for relieving or releasing air out of said body.

19. The cervical traction/stretch device of claim 18
wherein said fastening means is located on said sides of said
head portion adjacent said bottom of said head portion.

: 20. The cervical traction/stretch device of claim 19
wherein said fastening means includes a hook and loop type
' fastening means of the type sold under the trademark VELCRO’.

21. ° A cervical traction/stretch device comprising: a
hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a. head portion and a

_bellows portion; said expandable material being thicker in said
shoulder portion and said head portion than in said ‘bellows
portion; said bellows portion, said shoulder portion and said
head portion having aligned U-shaped openings therein adapted
to receive a user’s neck; means, connected to said body, for
pumping air into said body and for relieving or releasing air
out of said body; and, said means for pumping air into or out
of said body includes means for intermittently pumping air into
and releaéing air out of said body for treating soft tissue or
disk dysfunctions, not limited to arthritis in the neck of a
user...
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an arcuate, sem-circular or U shaped surface 58 extendi ng dovvnwardl

side 56 generally aligned with the U sham nﬂi mthe
shoul der portion 14 to provide a nestin suppor t ﬂ ,l mmg

the top

Most cervical injuries to patients i nvd ?ve the l'oss o
curve fo

creates
to hold
wei ght i
cervi cal
cervi cal

t he hatliral cer

from

vi cal
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traction/stretch device 10 is constructed so atlent
sEGPPe 3 aGeloratedl €83SF ePREDe et said strap for coupling

with said fastening means on each side of:said head portion;
and, means, connected to said body, for pumping air into said
body and for relieving or releasing air out of said body.

19. The cervical traction/stretch device of claim 18
wherein said fastening means is located on said sides of said
head portion adjacent said bottom of said head portion.

20. The cervical traction/stretch device of claim 19
wherein said fastening means includes a hook and loop type
fastening means of the type sold under the trademark VELCRO®.

21. A cervical traction/stretch device comprising: a
hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a head portion and a

. bellows portion; said expandable material being thicker in said

shoulder portion and said head portion than in said bellows
portion; said bellows portion, said shoulder portion and said

"head portion having 'aligned U-shaped openings therein adapted

to receive a user’s neck; means, connected to said body, for
pumping air into said body and for relieving or releasing air
out of said body; and,_séid means for pumping'éir into or out
of said body includes means for intermittently'pumping air into
and releasing air out of said body for treating soft tissue or
disk dysfunctions, not limited to arthritis in the neck of a
user.
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shoulldgr portion 14, the head portion 18 i lso integrally forned
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of the patient's neck and has BACRIROUNDCOFVTHY TNVENRLON/2 having
1. Field of the Invention.

The present invention relates to an inflatable, one-piece
cervical traction/stretch device which is positioned under the
neck of. a user lying on a flat surface and between the
shoulders and the head of the user and includes an expandable,
inflatable body made of a elastically expandable material and
having a shoulder portion, a bellohrs poi'tion ‘and a head
portion. A hand operated bulb type air pump with a'manually
operated air pressure relief valve is connected to the body for
manually f£filing the head and shoulder portion and for expanding
and contracting the bellows portion thereby to stretch the neck
and release stretching force on the neck.

2. Description of the related art.

Heretofore it has been proposed to .provide a traction
pillow and a inflatable cervical traction pillow. Examples of
such pillows are disclosed in the following two U.S. Patents:

U.S.Patent No. Patentee !
5,060,661 _ Howard

4,832,007 Davisg, Jr. et al.
4,805,603 Cumberland
4,771,493 Park

4,732,144 - Cunanan

SUMMARY OF THE INVENTION

According to the present invention there is provided a
cervical traction/stretch device comprising a hollow inflatable
body made of an elastically.expandable material. The body
includes a shoulder portion, a head portion and a bellows
portion. The bellows portion, the shoulder portion and the
head portion have aligned U-shaped openings therein adapted to
receive and support a patient’s neck. Air pump and relief
structure are connected to the body, for pumping air into the
body and for relieving or releasing air out of the body. The
bellows portion has an un-inflated condition, a first inflated
condition and a second inflated condition where the bellows
portion is expanded and acts against and between the head
portion and the shoulder portion. |
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BRIEF DESCRIPTION OF THE DRAWINGS
_ FIG. 1 is a perspective view of the inflatable cervical
traction/stretch device constructed according to the teachings
of the present invention.

FIG. 2 is a top plan view of a body of i:he inflatable
cervical traction/stretch device shown in FIG. 1.

FIG. 3 is an end plan view of the body of the cervical
traction/stretch device shown in FIG. 2 and is taken along line
3-3 of FIG. 2. | | o

FIG. 4 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 4-4 of FIG. 2.

FIG. 5 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 5-5 of FIG. 2. - “

FIG. 6 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 6-6 of FIG. 2.

FIG. 7 is a sectional view through a head portion of ‘the )
body of the cervical traction/stretch device and is taken along
line 7-7 of FIG. 3.

FIG. 8 is a wside plan view of the cervical
traction/stretch device with the neck of a patient resting
therein and with the device being in a inflated but non-
extended condition. ' .

FIG. 9 is a side elevational view of é patient regting in
the cervical traction/ stretch device, similar to the view shown
in FIG. 8, but showing i:he cervical traction/stretch device in
an inflated and extended condition for stretching or placing
traction on the patient's neck.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings in greater detail there is
illustrated in FIG. 1 an inflatable cervical traction/stretch _
device 10 constructed according to the teachings of the present
invention. The device 10 includes a body 12 including a
shoulder portion 14, a bellows portion 16, and a head portion
18.

As shown in FIG. 1, the device is inflated in a first
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inflated condition from an un-inflated condition (not shown) in
which the shoulder portion 14, the bellows portion 16 and the
head portion 18 are completely deflated.

The shoulder portion 14, the bellows portion 16 and the
head portion 18 are made of an elastically expandable material,
such as rubber, and when in the first inflated condition, have
sufficient rigidity or hardness to establish traction,
stretching or 1lift surfaces thereby to enable maximum traction
forces to be created. o

The cervical traction/stretch device 10 further includes
a tubing 20 connected to the bellows portion 16 and having, at
an outer end 21 thereof, an air pump 22 in the form of
compressible bulb 22 for pumping the cervical traction/stretch
device 10 with air. The compressible bulb 22 has, at its outer
end, a one way inlet valve 24 which allows air to be sucked
into the bulb 22, but does not allow air to flow out of the
bulb 22 when it is compressed. _

Adjacent to the bulb 22 and mounted on the tubing 20 is a
relief valve 26 which comprises a knurled thumbscrew 28 mounted
in a metal collar 30 fixed to the tubing 20. When the
thumbscrew 28 is rotated into the collar 30, no air can escape
from the cervical traction/stretch device 10 and when the
thumbscrew 28 is threaded outwardly, the valve 26 is opened to
allow compressed air to <escape from the cervical
traction/stretch device 10 through the tubing 20 and out of the
relief valve 26.

In addition to the compressible bulb 22 and the tubing 20,
the cervical traction/stretch device 10 includes, on either
side of the head portion 18, loop and hook type fastening
structure 31, 32 (FIG. 3) of the type sold under the trademark
VELCRO® and a head strap 34 which is adapted to be received over
a patient’s head. The strap 34 has on its inner surface 36 a
fabric texture which is adapted to attach to the fastening
structures 31 and 32. This is shown in FIGS. 8 and 9 where
there is shown a patient’s head resting in the cervical
traction/stretch device 10 with the shoulder portion 14 bearing
against the patient’s shoulders and the patient’s head being
received in the head portion 18 with the head strap 34
extending over the forehead and being connected to the
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cross section of portion 18 I'S
portion

When inflated to a first condition, as shown in FIGS. 2-7,

the shoulder portion 14 is contoured to rest on the shoulders
of a patient for enabling a counter-stretch force to be created
by the cervical traction/stretch device 10. In this respect,
it will be noted that the shoulder portion 14, the bellows
portion 16 and the hand portion 18 have various specially
shaped curved surfaces for allowing the device 10 to create
comfortable and therapeutic stretching to a patient’s neck.
These specially shaped curved surfaces are described below
briefly and are described in detail in the parent application,
U.S. Serial No. 08/120,602 filed on September 13, 1993 of which
this application is a continuation-in-part.

The shoulder portion 14 has a bottom 36, opposite end
walls 37 and 38, a contoured curved outer end surface 40 and an
-arcuate, semi-cylindrical or U-shaped surface 42 that extends
downwardly from the top side 39 in the middle area thereof
between two spaced apart block portions 44 and 46 of the
shoulder portion 14. : ' ' _

As best shown in FIG. 1, the outer end surface 40 of the
shoulder portion 14 inclines, K slightly inwardly towards the
bellows portion 16 from each side wall 37 and 38 of the
shoulder portion 14 to the middle of the shoulder portion 14 to
accommodate the natural sloping of a patient’s shoulders. Also
from top to bottom, the contoured end surface 40 is curved
inwardly and then outwardly to form arcuate surfaces 49 or 50
on the respective block portions 44 and 46 which are received
over the natural contour of a patient’s left and r:l.ght
shoulders. The extent of the U-—shaped surface 42 varies from
approximatély 1" in the middle area of the body 12 to
approximately 2" at the top side 389.

The construction of the curved outer end surface 40 of the
shoulder portion 14 enables the shoulder portion 14 to fit
easily over the front and center portions of the shoulders of
a patient or user to enable a better and more manageable
stretch force to be applied against the patient’s shoulders
with a minimum of slippage. ' '

The bellows portion 16 is constructed with a plurality,
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shape shown in rther |nflat i on_o evi ce causes
bel | ows port|%WPQQFWQ?Feﬁﬂén%PEFQ¥S§§P€F3 n%Rﬁnarranged to raise and support

the cervical curve of a patient‘’s neck during 1nflatlon. Also,

to provide an even force along the width of ‘the shoulder
portion 14 and most importantly, along the width of the head
portion 18. '

The bellows portion 16 is generally rectangular and
extends substantially the full height and width of the body 12

" of the device 10. The bellows portion-15 has a top side 56 and
an arcuate, semi-circular or U-shaped surface 58 extending
downwardly from the top side 56 generally aligned with the U-
shaped surface 42 of the shoulder portion 14 to provide a
nesting support for a patient’s neck. )

Most cervical injuries to patients involve the loss of the
natural cervical curve forming a so called military neck or
straight neck syndrome. This creates stress on the wupper
thoracic muscles, as these muscles are forced to hold the head
upright. When the natural curve is in p1ace, the head weight
is distributed throughout the skeletal system. The body 12 of
the cervical traction/stretch device 10 is constructed so that
the patient’s cervical curve is supported to relieve upper
thoracic muscles from unnatural stress. The manner in which
the shoulder portion 14 achieves this function at the center of
the body 12 of the cervical traction/stretch device 10 is shown
in FIG. 4 where the contoured surface 40 has a downwardly
inclined portion 60 going up to a flat or slightly upwardly
inclined surface portion 62 of the U-shaped surface 42.

* Like the shoulder portion 14, the head portion 18 is also
integrally formed with-the bellows portion 16. The head
portion 18 has a generally arcuate or semi-cylindrical U-shaped
surface 68 having a portion 70 (see FIG. 3) that inclines
slightly downwardly at the center to fit the cervical curve of
the patient’s neck and has a head receiving surface 72 having
a center portion 74 that curves downwardly for mating with the
cervical curve. ' _

The U-shaped surface 68 extends toward the outer end of
the head portion 18 a distance approximately 3/4 of an inch to
one inch and forms a shoulder 76 on opposite sides of the U-
shaped curved surface 68 but not at the center of the U-shaped
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76, with the U-shaped surface 68, 70, at the bottom of the U

connecting with the surface portion 74 of the head receiving

surface 72. .

Also, as shown in PFIGS. 4, 5 and 6, the inside of the
inflatable cervical traction/stretch device 10 is a hollow
chamber 77 which encompasses the comblned interior of the
shoulder portion 14, the bellows portion 16 and the head
portion 18.

The thickness of the rubber material that forms the device
10 is generally uniform throughout the horizontal and vertical
cross section of the shoulder portion 14 as shown in FIGS. 4,
5, 6 and 7. Also, the thickness of the material throughout the
horizontal and vertical cross section of the head portion 18 is
uniform. Finally, the thickness of the material throughout the
horizontal and vertical cross section of the bellows portion 16
is also uniform. However, preferably, the rubber material is
thicker in the shoulder portion 14 and the head portion 18 than
in the bellows portion 16.

The thicker material in the shoulder portion 14 and the
head porpion.la results in the bellows portion 16 being more
readily expandable than the shoulder portion 14 and the head
portion 18. Consequently, once the device 20 is inflated from
the un-inflated condition to the first inflated condition to
take the shape shown in FIGS. 2-7, further inflation of the
device causes the bellows portion 16 to expand a greater amount
than the head and shoulder portions 14 and 18. The shoulder
portion 14 and the head portion 16 remain inflated in a shape
similar to the first inflated condition and do not become
distorted while further expanding.

‘The further expansion of the bellows portion .16 occurs
through the expansion of the undulations in the bellows portion
16, e.g. undulations 51, 52 and 53, in a controlled manner, to
cause even pressure against and separation of the shoulder
portion 14 and the head portion 18. This expansion causes
comfortable and therapeutic stretching to a patient’s neck,
while allowing the shoulder portion 14 and the head portion 18
to maintain the traction, stretching or lift surfaces created
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when the device 10 is inflated to the first condition.
As shown in FIG. 5, part way up either side of the U-
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shaped surface 68 the shoulder 76 is pronounced and is located
at the junction between the U-shaped surface 68 and the
specially contoured head receiving surface 72. The shoulder 76
at this location is .adapted to bear against the occipital bone
and defines in the head receiving surface an occipital cervical
pressure or lift surface 78 just-outwardly of the shoulder 76.

This shoulder 76 and the adjacent pressure or lift ‘surface
78 on the head receiving surface 72 enables the head portion 18
to app'ly' pressure at the region of the occipital bone of a
patient on each side of the neck. It is believed that this
pressure on the occipital bone applied with the cervical
traction/stretch device 10 of the present invention also can
alleviate or relieve headache pain. .

Looking now at FIGS. 4, 5 and 6 it will be appreciated
that the body 12 has in the U-shaped openings and at the center
of the U-shaped surfaces 42, 58, 68 the curved straight or
inclined surface portions 62, 60, 42, 58, 70, and 74 for
receiving the cervical curve of the neck (FIG. 4). Then as one
moves to the left side or the right side of the U-shaped

. openings in the area of the U-shaped opening in the head
portion 18, the head receiving surface 72 has the pronounced
shoulder 76, the occipital bone receiving surface 78 and then

- a gentle sloping curving surface portion 80 (FIG. 6) for
supporting the head above the occipital bone on each side of
the head.

As shown in FIG. 6, near a top side 81 of the head portion
18, the U-shaped surface 68 slopes in a longitudinal direction
dovnwardly and merges in or with a smooth downwardly extending
curved surface portion 82 of the head receiving surface 72
which extends to an outer end 84 of the head portion 18 on each
side of the head receiving surface 72.

The U-shaped opening 58 in the bellows portion 16 has, in
the extended or inflated condition, a depth of between 3 and 4
inches and pi'eferably 3 and 1/2 inches.

Looking now at FIG. 2, .it will be apparent that the
specially contoured head receiving surface 72 extends
downwardly to a bottom 86 (FIG. 3) in the central area of the
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adj acent pr@ﬁ§§&’509£1$ﬁf£8 %%EEaEﬁht the head portion has a U-shaped notch
87 at the bottom thereof where the head of a patient can then
rest on a flat surface. _

Then the ends 84 of the head portion 18, on either gide of
the center thereof, has left and right end wall portions 87, 88
extending upwardly from the flat bottom 86 of the head portion
18 to sloping end wall portions 89, 920 which slope upwardly and
inwardly toward the top side 81 of the head portion 18.

- Also, as best shown in FIG. 2 left and right outer sides
91, 92 of the head portion 18 are inclined from the bellows
portion 16 inwardly and outwardly to the upwardly and inwardly
inclined end wall portions 89, 90. On each of these left and
right outer sides 91, 92 there is provided the patches 31, 32
(FIG. 3) of hook and loop attaching material of the type sold
under the trademark VELCRO ®. Each patch 31, 32.is located on
‘the inclined side 91 or 92 adjacent the bottom 86.

If desired, the bottom 86 of the head portion 18 can have
an inclined eslot or flute 94 or 95 therein on either side of
the U-shaped notch 87 as shown in FIG. 3.

As best shown in FIGS. 1, 8 and 9 the head strap 34 has a
fabric attachment structure 36 of the type sold under the
trademark VELCRO® on the inside 36 of the strap 34 which, at
each end of the strap 34, is adapted to be received over a
patient’s forehead and secured to the patches 31, 32 to
securely hold the patient’s head to the head portion 18 of the
body 12 of the cervical traction/stretch device 10 to achieve .
the greatest stretch or traction.

In the use of the cervical traction/stretch device 10 a
user or patient will inflate the device from the un-inflated
condition to the first inflated condition. Then the person
will rotate the thumbscrew 28 to prevent air from escaping from
the device 10. Then the person will place the inflated device
10 on a flat surface such as a floor or table and lay down on
the floor or table with the cervical curve of the patient’s
.neck received over the center of the U-shaped opening formed by
the U-shaped opening, i.e., over surfaces or surface portions
62, 60, 42, 58, 72, 74, in the shoulder portion 14, the bellows
portion 16 and the head portion 18. Then the user or patient
or a doctor or other medical technician will place the strap 34
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will pump the hand-held bulb type air pump 22 to further
inflate the device 10 to the second inflated condition where
the bellows portion 16 is expanded to create traction on the
cexrvical area of the patient’s neck supported by the surface
portions 62, 60, 42, 58, 72, 74, in the shoulder portion 14,
the bellows portion 16 and the head portion 18. _

If desired an electrically operated air pump (noﬁ shown)
can be connected to the tubing 20 in place of the bulb type
hand-operated air pump 22. Such an electronic pump will
include a timer for cycling the electrical pump through
intermittent pump and relief cycles thereby to apply
intermittent traction/stretch to the patient’s neck for
treating soft tissue or disk dysfunctions, not limited to
arthritis, of a patent. Intexrmittent traction/stretch is
preferred by healthcare professionals as a method of treatment.
In this modification, air can be pumped into or released out of
the bellows portion 54 under the control of a timer having
several different time cycles. _

A user, patient or clinician:can achieve some of the same
benefits of electrically controlled intermittent
traction/stretch by intermittently pumping the inflation bulb

22 and operating the release valve 26.

From the foregoing description, it will be apparent that
the cervical traction/stretch devicé 10 of the present
invention has a number of advantages, some of which have been
described above and others of which are inherent in the
invention. |

Alsc from the foregoing description it will be apparent
that modifications can be made to the cervical traction/stretch

" device 10 without departing from the teachings of the

invention.
Accordingly the scope of the invention is only to be
limited as necessitated by the accompanying claims.
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1. A cervical traction/stretch device comprising: a
hollow inflatable body made of an elastically expandable

material; said body including a shoulder portion, a head
portion and a bellows portion; said bellows portion, said -
shoulder portion and said head portion having aligned U-shaped
openings therein adapted to receive and support a user’s neck;
means, . connected to said body, for pumping air into séid body
and for relieving or releasing air out of said body; and said
head portion, said bellows portion and said shoulder portion
having an un-inflated condition, a first inflated condition and -
a second inflated condition where said bellows portion is
expanded and acts against and between said head portion and
said shoulder portion. .

2. The cervical traction/stretch device of claim 1
wherein said'elastically expandable material is thicker in said
shoulder portion and in said head portion than in said bellows
portion so that when said body is inflated from said first
inflated condition to said second inflated condition said
bellows portion expands more than said head :and shoulder
portions. : . :

3. The cervical traction/stretch device of claim 2
wherein said elastically expandable material is an elastomeric
material, such as rubber. o

4. The cervical traction/stretch device of claim 2
wherein said shoulder portion has an outer end surface
specially contoured to seat over the top center and front chest
portions of the left and right shoulders of a user and bear
against said left and right shoulders when said body is
inflated in said first inflated condition or said second
inflated condition.

5. The cervical traction/stretch device of claim 4
wherein said shoulder portion has a top, a bottom, a left side,
a right side, a U-shaped surface extending downwardly from said

“top in the middle area of said body and a surface which extends
to said outer end surface and has a portion in the middle area
of said body which curves outwardly and downwardly to said
bottom, said bellows portion has a top, a bottom, a left side,
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a right side, and an expandable U-shaped surface extending
downwardly from the top and including a bight portion which

extends between said inner end surfaces of said head portion
and said shoulder portioh substantially linearly, and said head
portion has a top, a bottom, a left side, a right side, an
outer end, a U-shaped surface which extends downwardly from
said top and outwardly from said head portion inner end surface
and a contoured curved head receiving surface which extends
outwardly from said U-shaped surface of said head portion and
downwardly to said outer end and to said bottom of said head
portion, all of said U-shaped surfaces in the middle, bight
area of the U-shaped openings conforming generally to the
natural cervical curve of a user’s neck which is received
therein. _ :

6. The cervical traction/stretch de\fice of claim 4
wherein said head receiving surface of said head portion
extends downwairdly to said bottom of said head portion within
said head portion and said head portion at said bottom has a U-
shaped notch extending inwardly from said outer end whereby a |,
user’s head can rest partially on said head receiving surface
and partially on a planar surface upon which said body of said
cervical traction/stretch device is.positioned.

7. The cervical traction/stretch device of claim 4
wherein said head portion has a shoulder between the generally
U-shaped surface and said head receiving surface in the area on
each side of said U-shaped space above said bight portion and
below said top of said head poft—ion for engaging and exerting
pressure against the occipital bone on each side of a user’s
head.

8. The cervical traction/stretch device of claim 4
wherein each sides of said head portion angles from said
bellows portion inwardly of said head portion and toward the
other side of said head portion.

9. The cervical traction/stretch device of claim 1
wherein said bellows portion includes a plurality of undulating
portions. T .

10. The cervical traction/stretch device of claim 9

wherein said undulating portions of said bellows portion extend
above the adjacent U-shaped surfaces of said shoulder portion



— ___,___.—._-—-

,u-—\,-.m-——mn .

; R@LA(%{EN@QM 18 such that the head portion has a U shaped notch 87 at

£

Woswawsr || DGR 7o oo eeme et

— . TR

and said head portion.

i1i. The cexvical traction/stretch device of claim 1
wherein said means for releasing air into and for releasing air
out or relieving air from said bellows portion includes a
conduit and a bulb type air pump ‘at the outer end of said
condizit; said bulb type air pump having a one way inlet valve
at an outer end thereof and, at an inner end thereof, a
manually operated relief valve. _ _

12. The cervical traction/stretch device of claim 1
wherein said means for pumping air into or out of said bellows
portion includes an electrically operated pump and a timer for
controlling operation of said electrically operated - pump
whereby air can be intermittently pumped into and out of said
bellows portion for treating soft tissue as disk dysfunctions,
not limited to arthritis, of a user. ' "

13. The cervical traction/stretch device of claim 1
further including a head strap, fastening means on each side of
said head portion and attachment means on one side of said
strap adjacent at least each end of said strap for coupling
with said fastening means on each side of said head portion.

14. The cervical traction/stretch device of claim 1
wherein the width of said U-shaped openings in said shoulder
portion, said bellows portion, and said neck portion is between
4 1/2 inches and 7 inches. |

15. The cervical traction/stretch device of claim 14
wherein said width of said U-shaped openings is approximately
5 1/2 inches. _

16. The cervical traction/ stretch device of claim 1
wherein the depth of said U-shaped openirigs from the top of
said body is between 3 and 4 inches. _

' 17. The cervical traction/stretch device of claim 16
wherein the depth of said U-shaped openings in said shoulder
portion and said head portion is approximately 3 1/2 inches.

18. A cervical traction/stretch device comprising: a
hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a head portion and a
bellows portion; said expandable material being thicker in said
shoulder portion and said head portion than in said bellows
portion; said bellows portion, said shoulder portion and said
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located on  gjde of said head portion; attachment means on one side of said
strap adjacent at least each end of said strap for coupling
with said fastening means on each side of - said head portion;
and, means, connected to said body, for pumping air into said
body and for relieving or releasing air out of said body.

19. The cervical traction/stretch device of claim 18
wherein said fastening means is located on said sides of said
head portion adjacent said bottom of said head portion.

20. The cervical traction/stretch device of claim 19
wherein said fastening means includes a hook and loop type
fastening means .of the type sold under the trademark VELCRO’.

21. A cervical traction/stretch device 'comprising: a
hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a head portion and a

. bellows portion; said expandable material being thicker in said
shoulder portion and said head portion than in said bellows
portion; said bellows portion, said shoulder portion and said
head portion having aligned U-shaped openings therein adapted
to receive a user’s neck; means, connected to said' body, for
pumping air into said body and for relieving or releasing air
out of said body; and, said means for pumping air into or out
of said body includes means for intermittently pumping air into
and releasing air out of said body for treating soft tissue or
disk dysfunctions, not limited to arthritis in the neck of a
user.
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BACKGROUND OF THE INVENTION
1. Field of the Invention. o
The present invention relates to an inflatable, one-piece
cervical traction/stretch device which is positioned under the
neck of. a user 1lying on a f£flat suriace and between the
shoulders and the head of the user and includes an expandable,

“inflatable body made of a elastically expandabie material and

having a shoulder portion, a bellows _poftion and a head
portion. A hand operated bulb type air pump with a manually
operated air pressure relief valve is connected to the body for -
manually f£iling the head and shoulder portion and for expanding
and contracting.the bellows portion thereby to stretch the neck
and release stretching force on the neck.

2. Description of the related art. :

Heretofore it has been proposed to provide a traction
pillow and a inflatable cervical traction éillow. ‘Examples of
such pillows are disclosed in the following two U.S. Patents:

U.S.Patent No. Patentee
5,060,661 _ Howard

4,832,007 Davis, Jr. et al.
4,805,603 Cumberland
4,771,493 Park

4,732,144 Cunanan
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In the use of the cervical traction/stretch device 10 a user or patient
will inflate the device fromthe un-inflated condition to the first
inflated condition. Then the person will rotate the thunmbscrew 28 to

prevent air from escaping fromthe device 10. Then the person will
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the inflated device 10 on a flat surfad® such as a floor or table and | ay

down on the floor or table with the cervical
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openi ng,

curve of the patient's neck
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Then the user or patient or a doctor or other nmedical technician wll
t he st r aphedgrior art. :

According to one aspect of the present invention there is provided a cervical
traction or stretch device comprising: a hollow inflatable body made of an elastically
expandable material; said body including a shoulder portion, a head portion and a
bellows poi'tion; said bellows portion, said shoulder portion and said head portion having
aligned U-shaped openings therein adapted to receive and support a user's neck; means,
connected to said body, for pumping air into .said body and for relieving or releasing air
out of said body; and said head portion, said bellows portion and said shoulder portiqn
having an un-inflated condition, a first inflated condition and a second inflated condition
where said bellows portion is expanded and acts against and between said head portion
and said shoulder portion. '

Aci:ording to another aspect of the present invention there is provided a cervical
traction or stretch device compi‘ising: a hollow, inflatable body made of an elastically
expandable material including a shouider portion, a head portion and a bellows portion
situated between said shoulder portion and said head portion; said expandable material
being thicker in said .shoulder portion and said.head portion than in said bellows portion;
said bellows portion, said shoulder portion and said head portion having aligned U-
shaped openings therein adapted to receive a user's neck; a head strap; fastening means
on each side of said head portion; attachment means on one side of said strap adjacent at
least each end of said strap for coupling with said fastening means on each side of said
head portion; and, means, connected to said body, for pumping air into said body and
for relieving or releasing air thereby to extend the distance between said shoulder portion
and said head portion. |

According to still another aspect of the present invention there is provided a
cervical traction or stretch device comprising: a hollow, inflatable body made of an

elastically expandable material including a shoulder portion, a head portion and a

pl ace
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bellows portion; situated between said shoulder portion and said head portion said
expandable material being thicker in said shoulder portion and said head portion than in
said bellows portion; said bellows portion, said shoulder portion and said head portion
having aligned U-shaped openings therein adapted to receive a user's .-neck; means,.
connected to said body, for pumping air into said bddy and for relieving or releasing air
out of said body thereby to extend the distance between said shoulder portion and said
head portion; and, said means for pumping air into or out of said body includes an
electrically _operated pump and a timer for controlling operation of said electrically
operated pump whereby air can be intermittently pumped into and released out of said
body for treating soft tissue or disk dysfunctions, including arthritis, in the neck of a
user. ' |

| According to still another aspect of the prqsent invention there is provided é
cérvical traction or stretch device comprising: a hollow, inflatable body made of an
elasticélly expandable material including a shoul(iier portion, a head portion and a
bellows portion situated between Said shoulder portion and said head portion; said
expandable material being thicker in said shoulder portion and said head portion than in
said bellows portion; said bellows portion; said shoulder portion and said head portion
having aligned U-shaped openings therein adapted to receive a user's neck; means,
connected to said body, for pumping air into said body and for relieving or releasing air
out of said body thereby to extend the distance between said shoulder portion and said
. head pbrtion; and, said means for pumping air into or out of said body includes means
for intermittently pumping air into and releasing air out of said body for treating soft
tissue or disk dysfunctions, including arthritis, in the neck of a user.

According to still another aspect of the present invention there is provided a
cervical traction or stretch device comprising: a hollow inflatable body made of an
elastically expandable material; said body including a shoulder portion, a head portion
and a bellows portion situated between said shoulder portion and said head portion; said

bellows portion, said should poftion and said head portion having aligned U-shaped



9 over the head of the user or patient and secure it firmy to the patches
31, 32. Next, the user, or a medical technician will punp the hand-held
bulb type air punp 22 to further inflate the device 10 to the second

i nflated condition where the bellows portion 16 is expanded to create
traction on the cervidal area of the padfient's neck supported by the
surface portions 62, 60, 42, 58, 72, 74, in the shoulder portion 14, the

gglelr g}[’vz d%ﬂ&ﬂg&%p&r@&tﬁ%&p&%ﬁ@éﬁvg%& is%oﬁga user's neck; ffeahd, nfttéd &FLdical |y

body, for pumping air into said body thereby to extend the distance between said
shoulder portion and said head portion and for relieving or releasing air out of said body;
and said head portion, said bellows portion and said shOulder‘portion ﬁaving an un-
inflated condition, a first inflated condition and a second inflated condition where said
beﬂows portion is expanded and acts against and between said head portion and said
shoulder portion thereby to extend the distance between said shoulder portion and said
head portion.

According to yet another aspect of the present invention there is provided a cervical
neck strt_atching device (;ompfising an inflatable bladder or bellows having; a central U-
shaped space so that said bladder or bellows can extend at least part way around the neck
of a user, a pumping mechanism coupled to said bladder or bellows and operable by a
user for pumping air into said béllows; said bladder or bellows having an upper side and
a lower side; said lower side being constructed and arranged to be positionéd adjacent a
user's shoulders and exert pressure thereagainst when inflated; and said upper side being

constructed and Mged to engage'and exert pressure against the base of a user's head.
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and a bellows portion; said bellows portion, said shoulder portion and said head portion
having aligned U-shaped openings therein adapted to receive and support a user's neck;
means, connected to said body, for pumping air into said body and for relieving or
releasing air out of said body; and said head portion, said bellows portion and said
shoulder portion having an un-inflated condition, a first inflated condition and a second
inflated condition where said bellows portion is expanded and acts againét and between
said head portion and said shoulder portion. '
2. The cervical traction or streich device of claim 1 wherein said elastically
expandable material is thicker in said shoulder portion and in said head portion than in
said bellows portion so that when said body is inflated from said first inflated condition
to said second inflated condition said bellows portion expands more than said head and
shoulder portions. B B
3. The cervical traction or stretch device of claim 2 wherein said elastically
expandable material is an elastomeric material. :
4.  The cervical traction or stretch device of claim 2 wherein said shoulder portion has
an outer end surface specially coh_toure’d to seat over the top center and front chest
portions of the left and right shoulders of a user and bear against said left and right
shoulders when said body is inflated in said first inflated condition or said second
inflated condition. '
5. . The cervical traction or stretch device of claim 4 wherein said shoulder portion has
a top, a bottom, a left side, a right side, a U-shaped surface extending downwardly from
said top in the middle area of said body and a surface which extends to said outer end
surface and has a portion in the middle area of said body which curves outwardly and

~ downwardly to said bottom, said bellows portion has a top, a bottom, a left side, a right
side, and an expandable U-shaped surface extending downwardly from the top and
including a bight portion which extends between said inner end surfaces of said head
porﬁon and said shoulder portion substantially linearly, and said head portion has a top,
a bottom, a left side, a right side, an outer end, a U-shaped surface which extends
downwardly from said top and outwardly from said head portion inner end surface and a
contoured curved head receiving surface which extends outwardly from said U-shaped
surface of said head portion and downwardly to said outer end and to said bottom of said
head portion, all of said U-shaped surfaces in the middle, bight area of the U-shaped
openings conforming generally to the natural cervical curve of a user's neck receivable
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within said head portion and said head portion at said bottom has a U-shaped notch
extending inwardly from said outer end whereby a user's head can rest partially on said
‘head receiving surface and partially on a planar surface upon which said body of said
cervical traction or stretch device is positioned.

7. The cervical traction or stretch device of claim 4 wherein said head portion has a
shoulder between the generally U-shaped surface and said head receiving surface in the
area on each side of said U-shaped space above said bight portion and below said top of
said head portion for engaging and exerting pressure against the occipital bone on each
side of a user's head. '

8. The cervical traction or stretch device of claim 4 wherein each sides of said head
portion angles from said bellows portion inwardly of said head portion and toward the -
other side of said head portion. |

9. The cervical traction or stretch device of claim 1 wherein said bellows portion
includes a plurality of undulating portions. _

10. 'The cervical traction or stretch device of claim 10 wherein said undulating portions
of said bellows portion extend above the adjacent U-shaped surfaces of said shoulder
portion and said head portion.

11. The cervical traction or stretch device of claim 1 wherein said means for releasing
air into and for releasing air out or relieving air from said bellows portion includes a
conduit and a bulb air pump at the outer end of said conduit; said bulb air pump having a
one way inlet valve at an outer end thereof and, at an inner end thereof, a manually

operated relief valve.

12. The cervical traction or stretch device of claim 1 wherein said means for pumping
air into or out of said bellows portion includes an electrically operated pump and a timer
for controlling operation of said electrically operated pump whereby air can be
intermittently pumped into and out of said bellows portion for treating soft tissue or disk
dysfunctions, including arthritis, of a user.

13.  The cervical traction or stretch device of claim 1 further including a head strap,
fastening means on each side of said head portion and attachment means on one side of
said strap adjacent at least each end of said strap for coupling with said fastening means
on each side of said head portion. '

14. The cervical traction or stretch device of claim 1 wherein the width of said U-
shaped openings in said shoulder portion, said bellows portion, and said neck portion is
between 4% inches and 7 inches.
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15. The cervical traction or stretch device of claim 15 wherein said width of said U-
shaped openings is approximately 5% inches.

16. The cervical traction or stretch device of claim 1 wherein the depth of said U-
shaped openings from the top of said body is between 3 and 4 inches. |

17. The cervical traction or stretch device of claim 17 wherein the depth of said U-
shaped openings in said shoulder portion and said head portion is approximately 3%
inches. _ -

18. - A cervical traction or stretch device comprising: a hollow, inflatable body made of
an elastically expandable material including a shoulder poftion, a head portion and a
bellows portion situated between said shoulder portion and said head portion; said
expandable material being thicker in said shoulder portion and said head portion than in
said bellows portion; said bellows portion, said shoulder portion and said head portion
having aligned U-shaped openings therein adapted to receive a user's neck; a head strap;
fastening means on each side of said head portion; attachment means on one side of said
strap adjacent at least each end of said strap for coupling with said fastening means on
each side of said head portion; and, means; connected to said body, for pumping air into
said body and for relieving or releasing air thereby to extend the distance between said
shoulder portion and said head portion.

19. The cervical traction or stretch device of claim 20 wherein said fastening means is
located on said sides of said head portion adjacent said bottom of said head portion.

20. The cervical traction or stretch device of claim 21 wherein said fastening means
includes a hook and loop fastening means.

21. A cervical traction or stretch device comprising: a hollow, inflatable body made of
an elastically expandable material including a shoulder portion, a head portion and a
bellows portion; situated between said shoulder portion and said head portion said
expandable material being thicker in said shoulder portion and said head portion than in
said bellows portion; said bellows portion, said shoulder portion and said head portion
having aligned U-shaped openings therein adapted to receive a user's neck; means,
connected to said body, for pumping air into said body and for relieving or releasing air
out of said body thereby to extend the distance between said shoulder portion and said
head portion; and, said means for pumping air into or out of said body includes an
electrically operated pump and a timer for controlling operation of said electrically
operated pump whereby air can be intermittently pumped into and released out of said
body for treating soft tissue or disk dysfunctions, including arthritis, in the neck of a
user. ' '

22. A cervical traction or stretch device comprising: a hollow, inflatable body made of
an elastically expandable material including a shoulder portion, a head portion and a
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portion, S 5houl der portion and said head portion having aligned

B‘é‘ll‘b“w?"ﬁﬁj ion situated between said shoulder portion and said head portion; said
expandable material being thicker in said shoulder portion and said head portion than in
said bellows portion; said bellows portion, said shoulder portion and said head portion
having aligned Uiéﬁi'ﬁ%d openings therein adapted to receive a user's neck; means,
connected to said body, for pumping air into said body and for relieving or releasing air
out of said body thereby to extend the distance between said shoulder portion and said
head portion; and, said means for pumping air into or out of said body includes means
for intermittently pumping air into and releasing air out of said body for treating soft
tissue or disk dysfunctions, including arthritis, in the neck of a user.

23. A cervical traction or stretch device comprising: a hollow inflatable body made of
an elastically expandable material; said body including a shoulder portion, a head portion
and a bellows portion sitnated between said shoulder portion and said head portion; said
bellows portion, said should portion and said head portion having aligned U-shaped
openings therein adapted to receive and support a user's neck; means, connected to said
body, for pumping air into said body thereby to extend the distance between said
shoulder portion and said head portion and for relieving or releasing air out of said body;
and said head portion, said bellows portion and said shoulder portion having an un-
inflated condition, a first inflated condition and a second inflated condition where said
bellows portion is expanded and acts against and between said head portion and said
shoulder portion thereby to extend the distance between said shoulder portion and said
head portion.

24, The cervical traction or stretch device of claim 23 wherein said elastically
expandable material is thicker in said shoulder portion and in said head portion than in
said bellows portion so that when said body is inflated from said first inflated condition
to said second -inflated condition said bellows portion expands more than said head and
shoulder portions.

25. The cervical traction or stretch device of claim 23 wherein said shoulder portion
has an outer end surface specially contoured to seat over the top center and front chest
portions of the left and right shoulders of a user and bear against said left and right
shoulders when said body is inflated in said first inflated condition or said second
inflated condition.

26. The cervical traction or stretch device of claim 23 wherein said aligned U-shaped
openings are defined by U-shaped surfaces and said U-shaped surfaces in the middle,
bight area, of said U-shaped openings conform generally to the natural cervical curve of
a user's neck receivable therein. '

27. The cervical traction or stretch device of claim 23 wherein said head portion has
means for receiving the neck and head of a user of the device, said means including
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28. The cervical traction or stretch device of claim 23 further mcludmg a head strap,
fastening means on each side of said head portion and attachment means on one side of
said strap adjacent at least each end of said strap for coupling with said fastening means
on each side of said head portion. ,
29. The cervical traction or stretch device of claim 23 wherem said means for releasing
air into and for releasing air out or relieving air from said bellows portion includes a
conduit and a bulb type air .pump at the outer end of said conduit; said bulb type air
pump having a one way inlet valve at an outer end thereof and, at an inner end thereof, a
manually operated relief valve.
30. The cervical traction or strength device of claim 23 wherein said means for
pumping air into or out of said body includes means for intermittently pumping air into
and releasmg air out of said body for treating soft tissue or disk dysfunctions, including
arthritis, in the neck of a user.
31. The cervical traction or stretch device of claim 30 wherein said means for pumping
air into or out of said bellows portion includes an electrically operated pump and a timer
for controlling operation of said electrically operated pump whereby air can be
intermittently pumped into and out of said bellows portion for treating soft tissue or disk
dysfunctions, int:l\iding arthritis, in the neck of a user.
32. A cervical neck stretching device comprising an inflatable bladder or bellows
having; a central U-shaped space so that said bladder or bellows can extend at least part
way around the neck of a user, a pumping mechanism coupled to said bladder or bellows
and operable by a user for pumping air into said bellows; said bladder or bellows having
an upper side and a lower side; said lower side being constructed and arranged to be
positioned adjacent a user's shoulders and exert pressure thereagainst when inflated; and
said upper side being constructed and arranged to engage and exert pressure against the
base of a user's head. |
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INFLATABLE CERVICAL TRACTION/STRETCH DEVICE
BACKGROUND OF THE INVENTION
1. Field of the Invention. .
The present invention relates to an inflatable, one-piece

sai d second

cervical traction/stretch device which is positioned under the
neck of. a user 1lying on a flat surface and between the
-shoulders and the head of the user and includes an expandable,
inflatable body'made of a elastically expandable material and
having a shoulder portion, a bellows portion and a head
portion. A hand operated bulb -type air pump with a manually
operated air pressure relief valve is conmected to the body for
‘manually filing the head and shoulder portion and for expanding
and contracting the bellows portion thereby Yo stretch the neck -
and release stretching force on the neck.

2. Description of the related art.

_ Heretofore it has been proposed to provide a traction L

pillow and a inflatable cervical traction pillow. Examples of T
such pillows are disclosed in the following two U.S. Patents:

i U.S.Patent No. Patentee
5,060,661 Howaxrd
4,832,007 Davis, Jr. et al.
4,805,603 ) Cumberland
4,771,493 _ ‘Park
4,732,144 Cunanan

SUMMARY OF THE INVENTION

‘According te the present invention there is provided a
cervical traction/stretch device comprising a hollow inflatable
body made of an elastically.expandable material. The body
includes a shoulder portion, a head portion‘and a bellows
portion. The bellows portion, the shoulder portion and the
head portion have aligned U-shaped openings therein ‘adapted to
receive and support a patient’s neck. Air pump and relief
structure are connected to the body, for pumping air into the
body and for relieving or releasing air out of the body. The
bellows portion has an un-inflated condition, a first inflated
condition and a second inflated condition where the bellows
portion is expanded and acts against and between the head
portion and the shoulder portiomn.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the inflatable cervical
traction/stretch device constructed according to the teachings
of the present invention.

FPIG. 2 is a top plan view of a body of the inflatable
cervical traction/stretch device shown in FIG. 1.

FIG. 3 is an end plan view of the body of the cervical
traction/stretch device shown in FIG. 2 and is taken along line
3-3 of FIG. 2.

FIG. 4 is a sectional view through the body of the
cerxvical traction/stretch device shown in FIG. 2 and is taken
along line 4-4 of FIG. 2.

FIG. 5 is a sectional view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 5-5 of FIG. 2.

FIG. 6 is a sectiocnal view through the body of the
cervical traction/stretch device shown in FIG. 2 and is taken
along line 6-6 of FIG. 2.

FIG. 7 is a sectional view through a head portion of the
body of the cervical traction/stretch device and is taken along
iine 7-7 of FIG. 3.

FIG. 8 is a side plan view of the cervical
traction/stretch device with the neck of a patient resting
therein and with the device being in a inflated but non-

~extended condition.

FIG. 9 is a side elevational view of a patient resting in
the cervical traction/stretch device, similar to the view shown
in FIG. 8, but showing the cervical traction/stretch device in
an inflated and extended condition for stretching or placing
traction on the patient's neck.

DESCRIPTION OF THE PREFERRED EMBODIMENT'

Referring now to the drawings in greater detail there is
illustrated in FIG. 1 an inflatable cervical traction/stretch
device 10 constructed according to the teachings of the present
invention. The device 10 includes a body 12 including a
shoulder portion 14, a bellows portion 16, and a head portion
is. .

As shown in FIG. 1, the device is inflated in a first

of said body

portion has a top, a bottom a |left side,

top



.an expandabl e U-shaped surface extending
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inflated condition from an un-inflated condition (not shown) in
which the shoulder portion 14, the bellows portion 16 and the
head portion 18 are completely deflated.

The shoulder portion 14, the bellows portion 16 and the
head portion 18 are made of an elastically expandable material,
such as rubber, and when in the first inflated condition, have
sufficient rigidity or hardness to establish traction,
stretching or 1lift surfaces thereby to enable maximum traction
forces to be created. ' .

The cervical traction/stretch device 10 further includes
a tubing 20 connected to the bellows portion 16 and having, at
an outer end 21 thereof, an air pump 22  in the form of
compressible bulb 22 for pumping the cervical traction/stretch
device 10 with air. The compressible bulb 22 has, at its outer
end, a one way inlet valve 24 which allows air to be sucked
into the bulb 22, but does not allow air to flow out of the
bulb 22 when it is compressed.

Adjacent to the bulb 22 and mounted on the tubing 20 is a
relief valve 26 which comprises a knurled thumbscrew 28 mounted
in a wmetal collar 30 fixed to the tubing 20. When the
thumbscrew 28 is rotated into the collar 30, no air can escape
from the cervical traction/stretch device 10 and when the
thumbscrew 28 is threaded outwardly, the valve 26 is opened to
allow compressed air ' to escape from the cervical
traction/stretch device 10 through the tubing 20 and out of the
relief valve 26.

In addition to the compressible bulb 22 and the tubing 20,
the cervical traction/stretch device 10 includes, on either
side of the head portion 18, loop and hook type fastening
structure 31, 32 (FIG. 3) of the type sold under the trademark
VELCRO® and a head strap 34 which is adapted to be received over
a patient’s head. The strap 34 has on its inner surface 36 a
fabric texture which is adapted to attach to the fastening
structures 21 and 32. This is shown in FIGS. 8 and 9 where
there is shown a patient’s head resting in the cervical
traction/stretch device 10 with the shoulder portion 14 bearing
against the patient’s shoulders and the patient’s head being
received in the head portion 18 with the head strap 34
extending over the forehead and being ‘connected to the
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When inflated to a first condition, as shown in FIGS. 2-7,

the shoulder portion 14 is contoured to rest on the shoulders

|
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of a patient for enabling a counter-stretch force to be created
by the cervical traction/stretch device 10. In this respect,
it will be noted that the shoulder portion 14, the bellows
portion 16 and the hand portion 18 have various specially
shaped curved surfaces for allowing the device 10 to create
comfortable and therapeutic stretching to a patient’s neck.
These specially shaped curved surfaces are described below
briefly and are described in detail in the parent application,
U.S. Serial No. 08/120,602 filed on September 13, 1993 of which
this application is a continuation-in-part. }

The shoulder portion 14 has a bottom 36, opposite end
walls 37 and 38, a contoured curved outer end surface 40 and an
-arcuate, semi-cylindrical or U-shaped surface 42 that extends
downwardly from the top side 39 in the middle area thereof
between two spaced apart block portions 44 and 46 of the

shoulder portion 14.

As best shown in FIG. 1, the outer end surface 40 of the
shoulder portion 14 inclines slightly inwardly towards the
bellows portion 16 from each side wall 37 and 3B of the
shoulder portion 14 to the middle of the shoulder portion 14 to
accommodate the natural sloping of a patient’s shoulders. Also
from top to bottom, the contoured end surface 40 is curved
inwardly and then outwardly to form arcuate surfaces 49 or 50
on the respective block portions 44 and 46 which are received
over the natural contour of a patient’s 1left and xright
shoulders. The extent of the U-shaped surface 42 varies from
approximately 1" in the middle area of the body 12 to
approximately 2" at the top side 39. :

The construction of the curved outer end surface 40 of the
shoulder portion 14 enables the shoulder portion 14 to fit
easily over the front and center portions of the shoulders of
a patient or user to enable a better and more manageable
stretch force to be applied against the patient’s shoulders
with a minimum of slippage. '

The bellows portion 16 is constructed with a plurality,
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embodiment and is constructed and arranged to raise and support
the cervical curve of a patient’s neck during inflation. Also,
to provide an even force along the width of the shoulder
portion 14 and most importantly, along the width of the head
portion 18.

The bellows portion 16 1is generally rectangular and

extends substantially the full height and width of the body 12
of the device 10. The bellows portion 16 has a top side 56 and
an arcuate, semi-circular or U-shaped surface 58 extending
downwardly from the top side 56 generally aligned with the U-
shaped surface 42 of the shoulder portion 14 to provide a
nesting support for a patient’s neck. )
_ Most cervical injuries to patients involve the loss of the
natural cervical curve forming a so called military neck or
straight neck syndrome. This creates stress on the upper
thoracic muscles, as these muscles are forced to hold the head
upright. When the natural curve is in place, the head weight
is distributed throughout the skeletal syst&m. The body 12 of
the cervical traction/stretch device 10 is constructed so that
the patient’s cervical curve is supported to relieve upper
thoracic muscles from unnatural stress. The manner in which
the shoulder portion 14 achieves this function at the center of
the body 12 of the cervical traction/stretch device 10 is shown
in FIG. 4 where the contoured surface 40 has a downwardly
inclined portion 60 going up to a flat or slightly upwardly
inclined surface portion 62 of the U-shaped surface 42.

* Like the shoulder portion 14, the head portion 18 is also
integrally formed with the bellows portion 16. The head
portion 18 has a generally arcuate or semi-cylindrical U-shaped
surface 68 having a portion 70 (see FIG. 3) that inclines
slightly downwardly at the center to fit the cervical curve of
the patient’s neck and has a head receiving surface 72 having
a center portion 74 that curves downwardly for mating with the
cervical curve.

The U-shaped surface 68 extends toward the outer end of
the head portion 18 a distance approximately 3/4 of an inch to
one inch and forms a éhoulder.76 on opposite sides of the U-
shaped curved surface 68 but not at the center of the U-shaped
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occi pital bone on each side of a user's head. 8. The gefvi cal
traction/stretch device of claim4 wherein edct s18eﬂmoME@al ead portion
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traction/stretch device of claim1 wherein sgid bellows portioft includes a
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devi ce of Clalrnéarved surface 68. This can be best seen in FIGS. 4, 5 and 6.

As shown in FIG. 4, there is very little of the shoulder
76, with the U-shaped surface 68, 70, at the bottom of the U

connecting with the surface portion 74 of the head receiving
surface 72. . '

Also, as shown in FIGS. ¢4, 5 and 6, the inside of the
inflatable cervical traction/stretch device 10 is a hollow
chamber 77 which encompasses the combined interior of the

shoulder portion 14, the bellows portion 16 and the head
portion 18.

The thickness of the rubber material that forms the device
10 is generally uniform throughout the horizontal and vertical
cross section of the shoulder portion 14 as shown in FIGS. 4,
5, 6 and 7. Also, the thickness of the material throughout the
horizontal and vertical cross section of the head portion 18 is
uniform. Finally, the thickness of the material throughout the
horizontal and vertical cross section of the bellows portion 16
is also uniform. However, preferably, the rubber material is
thicker in the shoulder portion 14 and the head portion 18 than
in the bellows portion 16. '

The thicker material in the shoulder portion 14 and the
head portxon 18 results in the bellows portion 16 being more
readily expandable than the shoulder portion 14 and the head
portion 18. Consequently, once the device 20 is inflated from
theun-inflated condition to the first inflated condition to
take the shape shown in FIGS. 2-7, further inflation of the
device causes the bellows portion 16 to expand a greater amount
than the head and shoulder portions 14 and 18. The shoulder
portion 14 and the head portion 16 remain inflated in a shape
similar to the first inflated condition and do ﬁot become
distorted while further expanding.

The further expansion of the bellows portion 16 occurs
through the expansion of the undulations in the bellows portion
16, e.g. undulations 51, 52 and 53, in a controlled manner,. to
cause even pressure against and separation of the shoulder
portion 14 and the head portion 18. This expansion causes
comfortable and therapeutic stretching to a patient’s neck,
while allowing the shoulder portion 14 and the head portion 18
to maintain the traction, stretching or lift surfaces created
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when the device 10 is inflated to the first condition.

As shown in FIG. 5, part way up either side of the U-
shaped surface 68 the shoulder 76 is pronounced and is located
at the junction between the U-shaped surface 68 and the
‘specially contoured head receiving surface 72. The shoulder 76
at this location is .adapted to bear against the occipital bone
and defines in the head receiving surface an ocecipital cervical
pressure or lift surface 78 just outwardly of the shoulder 75.

This shoulder 76 and the adjacent pressure or lift surface
78 on the head receiving surface 72 enables the head portion 18
to apply pressure at the region of the occipital bone of a
patient on each side of the neck. It is believed that this
pressure on the occipital bone applied with the cervical
traction/stretch device 10 of the present invention also can
alleviate or relieve headache pain. - - '

Looking now at FIGS. 4, 5 and 6 it will be appreciated
that the body 12 has in the U-shaped openings and at the center
of the U-shaped surfaces 42, 58, 68 the curved straight or
inclined surface portions 62, 60, 42, 58, 70, and 74 for
receiving the cervical curve of the neck (FIG. 4). Then as one
moves to the left side or the right side of the U-shaped
openings in the area of the U-shaped opening in the head
portion 18, the head receiving surface 72 has the pronounced
shoulder 76 , the occipital bone receiving surface 78 and then
a gentle sloping curving surface portion 80 (FIG. 6) for
supporting the head above the occipital bone on each side of
the head. T

As shown in FIG. 6, near a top side 81 of the head portion
18, the U-shaped surface 68 slopes in a longitudinal direction
downwardly and merges in or with a smooth downwardly extending
curved surface portion 82 of the head receiving surface 72
which extends to an outer end 84 of the head vortion 18 on each
side of the head receiving surface 72. '

The U-shaped opening 58 in the bellows portion 16 has, in
the extended or inflated condition, a depth of between 3 and 4
irches and preferably 3 and 1/2 inches.

Looking now at FIG. 2, it will be apparent that the
specially contoured head . receiving surface 72 extends
downwardly to a bottom 86 (FIG. 3) in the central area of the
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head portion 18 such that the head portion has a U-shaped notch
87 at the bottom thereof where the head of a patient can then
rest on a flat surface.

Then the ends B4 of the head portion 18, on either sidé of
the center thereof, has left and right end wall portions 87, 88
extending upwardly from the flat bottom 86 of the head portion
18 to sloping end wall portions 89, 90 which slope upwardly and
inwardly toward the top side 81 of the head portion 18.

Also, as best shown in FIG. 2 left and right outer sides
91, 92 of the head portion 18 are inclined from the bellows
portion 16 inwardly and outwardly to the upwardly and inwardly
inclined end wall portions 89, 90. O©On each of these left and
right outer sides 91, 92 there is provided the patches 31, 32
(FIG. 3) of hook énd loop attaching material of the type sold
under the trademark VELCRO ®. Each patch 31, 32 is located on
the inclined side 91 or 92 adjacent the bottom 86.

If desired, the bottom 86 of the head portion 18 can have
an inclined slot or flute 94 or 95 therein on either side of
the U-shaped notch 87 as shown in FIG. 3.

As best shown in FIGS. 1, B and 9 the head strap 34 has a
fabric attachment structure 36 of the type sold under the
trademark VELCRO® on the inside 36 of the strap 34 which, at
each end of the strap 34, is adapted to be received over a
patient’s forehead and secured to the patches 31, 32 to
securely hold the patient’s head to the head portion 18 of the
body 12 of the cexrvical traction/stretch device 10 to achieve
the greatest stretch or traction.

In the use of the cervical traction/stretch device 10 a
user or patient will inflate the device from the un-inflated
condition to the first inflated condition. Then the person
will rotate the thumbscrew 28 to prevent air from escaping from
the device 10. Then the person will place the inflated device
10 on a flat surface such as & floor or table and lay down on
the floor or table with the cervical curve of the patient’s
neck received over the center of the U-shaped opening formed by
the U-shaped opening, i.e., over surfaces or surface portions
62, 60, 42, 5B, 72, 74, in the shoulder portion 14, the bellows
portion 16 and the head portion 18. Then the user or patient
or a doctor or other medical technician will place the strap 34



manual | y operated relief valve. 12. The cervical traction/stretch
device of claim1l 10 wherein said neans for punping air into or out of said

bel | ows portion includes an electrically operated punp and a timer for
controlling operation of said electrically operated punp whereby air can
be intermttently punped into and out of said bel l ows portion for
treating soft tissue as disk dysfunctions, 15 not ' limted to arthritis, of
a user. 13. The cervical traction/stretch device of claim1l
further including a head strap, fasteningareans on each side of sai d
head portion and attachnent neans on one side of said strap adj acent at

| east each end d&F’eZaFe f5PFp°F orec YapT iFFgPatient and secure it firmly to

the patches 31, 32. Next, the user, or a medical technician
will pump the hand-held bulb type air pump 22 to further
inflate the device 10 to the second inflated condition where
the bellows portion 16 is expanded to create traction on the
cervical area of the patient’s neck supported by the surface
portions 62, 60, 42, 58, 72, 74, in the shoulder portion 14,
the bellows portion 16 and the head portion 18.

If desired an electrically operated air pump (not shown)
can be connected to the tubing 20 in place of the bulb type
hand-operated air pump 22. Such an electronic pump will
include a timer for cycling the electrical pump through
intermittent pump and relief cycles thereby to apply
intermittent traction/stretch to the patient’s neck for
treating soft tissue or disk dysfunctions, not limited to
arthritis, of a patent. Intermittent traction/stretch is
preferred by healthcare professionals as a method of treatment.
In this modification, air can be pumped into or released out of
the bellows portion 54 under the control of a timer having
several different time cycles.

A user, patient or clinician can achieve some of the same
benefite of electrically controlled intermittent
traction/stretch by intermittently pumping the inflation bulb
22 and operating the release valve 26.

From the foregoing description, it will be apparent that
the cervical traction/stretch device 10 of the present
invention has a number of advantages, some of which have been
described above and others of which are inherent in the
invention.

Also from the foregoing description it will be apparent
that modifications can be made to the cervical traction/stretch
device 10 without departing £rom the teachings of the
invention. .

Accordingly the scope of the invention is only to be
limited as necessitated by the accompanying claims.
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I Claim:

1. A cervical traction/stretch device comprising: a
hollow inflatable body made of an elastically expandable
material; said body inéluding a shoulder portion, a head

portion and a bellows portion; said bellows portion, said -

shoulder portion and said head portion having aligned U-shaped
openings therein adapted to receive and support a user’s neck;
means, connected to said body, for pumping air into said body
and for relievirig or releasing air out of said body; and said
head portion, said bellows portion and said shoulder portion

" having an un-inflated condition, a first inflated condition and

a second inflated condition where said bellows portion is
expanded and acts against and between said head port:.on and
said shoulder portion.

2. The cervical traction/stretch device of claim 1
wherein said elastically expandable material is thicker in said
shoulder portion and in said head portion than in said bellows
portion so that when said body isf inflated from said first
inflated condition to said second inflated condition said
bellows portion expands more than said head and shoulder
portions. ' .

3. The cervical traction/stretch device of claim 2
wherein said elastically expandable material is an elastomeric
material, such as rubber.

4. The cervical traction/stretch device of claim 2
wherein said shoulder portion has an outer end surface
specially contoured to seat over the top center and front chest
portions of t';he left and right shoulders of a user and bear
against said left and right shoulders when said body is
inflated in said first inflated condition or said second
inflated condition.

5. The cervical traction/stretch device of claim ¢
wherein said shoulder portion has a top, a bottom, a left side,
a right side, a U-shaped surface extending downwardly from said
top in the middle area of said body and a surface which extends
to said outer end surface and has a portion in the middle area
of said body which curves outwardly and downwardly to said
bottom, said bellows portion has a top, a bottom, a left side,

14.

The
tretch-device of claiml wherein the depth of sai d
romthe top of 30 said body is between 3 and 4 inches.
e cervical traction/stretch device,gf claim 16
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a right side, and-an expandable U-shaped surface extending
downwardiy from the top and including a bight portion which
extends between said inner end surfaces of said head portion
and said shoulder portion substantially linearly, and said head
portion has a'top, a bottom, a left side, a right side, an
outer end, a U-shaped surface which extends downwardly Ffrom
said top and outwardly from said head portion inner end surface
and a contoured curved head receiving surface which extends
outwardly from said U-shaped surface of said head portion and
downwardly to said outer end and to said bottom of said head
portion, all of said U-shaped surfaces in the middle, bight
area of the U-shaped openings conforming generally to the
natural cervical curve of a user’s neck which is received
therein. '

6. The cervical traction/stretch device of claim 4
wherein said head receiving surface of said head portion

extends downwardly to said bottom of said head portion within

said head portion and said head portion at said bottom has a U~
shaped notch extending inwardly from said outer end whereby a
user’s head can rest partially on said head receiving surface
and partially on a planar surface upon which said body of said
cervical traction/stretch device is positioned.

7. The cervical traction/stretch device of claim 4
wherein said head portion has a shoulder between the generally
U-shaped surface and said head receiving surface in the area on
each side of said U-shaped space above said bight portion and
below said top of said head portion for engaging and exerting
pressure against the occipital bone on each side of a user’s
head. _

8. The cervical traction/stretch device of claim 4
wherein each sides of said head portion angles from said
bellows portion inwardly of said head portion and- toward the
other side of said head portion.

9. The cervical traction/stretch device of claim 1
wherein said bellows portion includes a plurality of undulating
portions. _

10. The cervical traction/stretch device of claim 9
wherein said undulating portions of said bellows portion extend
above the adjacent U-shaped sﬁrfaces of said shoulder portion

tion and

Tlon is approximately 3 1/2 inche $. ervi cal
gfth devi ce conprissing: a 35 hollom/ unl m“ uﬂtﬁn made of an
« a head
bel | ows portion; said expandable maferi al belng thlcker
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and said head portion.
11. The ' cexrvical traction/stretcn device of claim 1

wherein said means for releasing air into and for releasing air
out or relieving air from said bellows portion includes a
conduit and a bulb type air pump at the outer end of said
conduit; said bulb type air pump having a one way inlet valve
at an outer end thereof and, at an inner end thereof, a
manually operated relief valve.

12. The cervical traction/stretch device of claim 1
wherein said means for pumping air into or out of said bellows
portion includes an electrically operated pump and a timer for
cohtrolling operation of said electrically operated - pump
whereby air can be intermittently pumped into and out of said
bellows portion for treating soft tissue as disk dysfunctions,
not limited to arthritis, of a user.

13. The cervical traction/stretch device of claim 1
further including a head strap, fastening means on each side of
said head portion and attachment means on one side of said
strap adjacent at least each end of said strap for coupling
with said fastening means on each side of said head poxtion.

14. The cervical traction/stretch device of claim 1
wherein the width of said U-shaped openings in said shoulder
portion, said bellows portion, and said neck portion is between
4 1/2 inches and 7 inches.

15. The cervical traction/stretch device of claim 14
wherein said width of said U-shaped openings is approximately
S 1/2 inches. .

16. The cervical traction/stretch device of claim 1
wherein the depth of said U-shaped openings from the top of
said body is between 3 and 4 inches.

17. The cervical traction/stretch device of claim 16
wherein the depth of said U-shaped openings in said shoulder
portion and said head portion is approximately 3 1/2 inches.

18. A cervical traction/stretch device comprising: a
hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a head portion and a
bellows portiori; said expandable material being thicker in said
shoulder portion and said head portion than in said bellows
portion; said bellows portion, said shoulder portion and said

i on having al i gned ushapedﬂﬂg&ﬂwﬂ—&dapt ed
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side of said head portion; attachment means on one side of said
strap adjacent at least each end of said strap for coupling
with said fastening means on each side of said head portion;
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astening means on each

and, means, connected to said body, for pumping air into said
body and for relieving or releasing air out of said body.

19. The cervical traction/stretch device of claim 18
wherein said fastening means is located on said sides of said
head portion adjacent said bottom of said head portiomn.

20. The cerxrvical tréction/stretch device of claim 19
wherein said fastening means includes a hook and loop type
fastening means of the type sold under the trademark VELCRO’.

21. A cervical traction/stretch device comprising: a
hollow, inflatable body made of an elastically expandable
material including a shoulder portion, a head portion and a
bellows portion; said expandable material being thicker in said
shoulder portion and said head portion than in said bellows
portion; said bellows portion, said shoulder portion and said
head portion having aligned U-shaped openings therein adapted
to receive a user‘’s neck; means, connected to said body, for
pumping air into said body and for relieving or releasing air
out of said body; and, said means for pumping air into or out
of said body includes means for intermittently pumping air into
and releasing air out of said body for treating soft tissue or
disk dysfunctions, not limited to arthritis in the neck of a

user.



21. A cervicdl traction/stretch device:conprising: a hol I ow, inflatable
body made of an elastically expandabtie. :i=material including a shoul der
portion, a head portion and a bel | ows!'portion; said expandabl e materi al
Jbeing thicker in said shoul der portion and said head portion than in
sai d bel |l ows portion; said be+ =portion, said shoulder portion and
sai d head portion having aligned U shaped openi ngs therein adapted to
receive a user's neck; nmeans, connected to said body, for punpi ng air-.
into said body and for relieving or releasing air out of said body; and,
said nmeans for punping air into or out of said body includes nmeans for
intermttently punping air into and releasing air out of said body for
treating soft tissue or ’

INFLATABLE CERVICAL TRACTION/STRETCH DEVICE

ABSTRACT

The cervical traction/stretch device (10) comprises a hollow in_ﬂatab_le.' body (12) made
of an elastically expandable material and includes a shoulder portion (14), a head portion (18)
and a bellows portion (16) which is integrally formed with the head portion and to the
shoulder portion. The bellows portion (16), the shoulder portién (14), and the head ;;or:'_-;n
(18) have ahgned U-shaped openings therein adapted to receive a user's neck. Pumping
structure (22) is connected to the body (12) for pumping air into the bods' and for relieving or
- - releasing air out of the body. The bel_lows_pbrtion and the shoulder portion have an un-
inflated condition, a first inflated condition and the body. The bellows portibn and the '
shoulder portion have an un-inflated condition, a first inflated condition and a second inflated
condition where the .bellows portion acts against and between the head portion and the

shoulder portion.

Fig. 1
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