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IMPROVED ROTATIONAL WAIST PAD FOR lSELF
CONTAINED BREATHING APPARATUS HARNESSES

Field of the Disclosure

[0001] The disclosure is generally related to the field of self contained
breathing apparatuses, and more particularly to a rotational waist pad

assembly for use in self-contained breathing apparatus harnesses.

Background of the Disclosure
[0002] Self-contained breathing apparatuses (“SCBA’s”) are

commonly worn by individuals when carrying out activities in hazardous
envirénments, such as when fighting fires and in other smoke- or gas-filled
environments, in order to provide the wearer with breathable air.
Conventional SCBA’s generally include a face piece, a pressurized gas
cylinder, and a hose. The face piece, which covers the wearer’s nose, mouth
and eyes and includes a lens for external viewing, is supplied with air from
the cylinder via the hose. The cylinder is secured to the wearer's body by a
harness.

[0003] Typical SCBA harnesses include a belt and shoulder straps,
which allow the cylinder and associated hoses, regulators, etc. to be worn in a
backpack style. Some pressurized gas cylinders can weigh thirty or more
pounds (with associated equipment such as regulators, hoses, etc. adding even
more weight). Such weight can render typical SCBA harnesses
uncomfortable for long term use. Furthermore, such harnesses cannot rotate
or otherwise adjust to accommodate normal body movements of the wearer.
This can lead to further discomfort. |

[0004] In addition, typical SCBA harnesses cannot regulate weight

1



10

15

20

25

WO 2012/129737 PCT/CN2011/000572

forces applied against the wearer’s waist region. Such unregulated forces
can cause premature fatigue for the wearer. o

[0005] It would, therefore, be desirable to provide a SCBA harness
design that facilitates automatic rotary movement of the lower portion of the
harness to match the wearer’s normal lower body movement during use.
Such a design should regulate weight forces applied to the wearer, should
protect the wearer’s waist region, and should improve working efficiency.
Such a design should also be simple so that the harness can be used

comfortably and conveniently.

Summary of the Disclosure

[0006] A rotational waist pad assembly is disclosed for use in self
contained breathing apparatus harnesses. In some embodiments, the waist
pad assembly includes a belt portion to secure the associated SCBA to the
user’s waist. The waist pad assémbly includes a plurality of inter-engaged
elements that enable the waist pad .assembly to rotate with respect to the
harness during use. This rotation enables the waist pad assembly to remain
stationary with respect to the user’s waist and lower back while enabling the
harness to rotate as necessary according to the user’s movements. The
plurality of inter-engaged elements are configured to allow a predetermined
range of rotation between the waist pad assembly and the harness. In one
embodiment, the waist pad assembly can rotate about 60-degrees with respect
to the harness. The plurality of inter-engaged elements can be enclosed in
padding for user comfort. Other embodiments are described and claimed.

[0007] A self-contained breathing apparatus harness is disclosed,
comprising a back plate, and a waist pad portion comprising a pad portion, a
rotational plate, and an outer fixing cover. The pad portion may be fixed to
the rotational plate. The rotational plate may be disposed between the back
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‘plate and the outer fixing cover. The outer fixing cover may have a

protrusion engaged with an opening in the back plate to axially fix the outer
fixing cover, the rotational plate, and the pad portion to the back plate while
allowing the rotational plate and the pad portion to rotate with respect to the
back plate.

[0008] A self-contained breathing apparatus harness is disclosed,
comprising a back plate for engaging a gas cylinder, a pair of shoulder straps
connected to the back plate, a belt portion connected to the back plate, and a
waist pad portion connected to the belt portion. The waist pad portion may
comprise a pad portion fixed to a rotational plate, and an outer fixing cover.
The rotational plate may be disposed between the back plate ancll the outer
fixing cover. The outer fixing cover may include a protrusion disposed
within an opening in the back plate. The protrusion may axially fix the outer
fixing cover, the rotational plate, and the pad portion to the back plate while
enabling the rotational plate and the. pad portion to rotate with respect to the
back plate. ”

[0009] A waist pad assembly is disclosed for use with a self-contained
breathing apparatus harness. The waist pad assembly comprises a waist pad
portion including a pad portion, a rotational 'plate and an outer fixing cover.
The rotational plate may be fixed to the pad portion. The rotational plate
may be disposed between a back plate of a self-contained breathing apparatus
harness and the outer fixing cover. The outer fixing cover may include a
protrusion disposed within an opening in the back plate. The protrusion may
axially fix the outer fixing cover, the rotational plate, and the pad portion to
the back plate while enabling the rotational plate and the pad portion to rotate
with respect to the back plate. |

Brief Description of the Drawings

[0010] By way of example, a specific embodiment of the disclosed
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" device will now be described, with reference to the accompanying drawings:

[0011] FIG. 1 is a block diagram of a self-contained breathing
apparatus;

[0012] FIG. 2 is a view of the self-contained breathing apparatus of
FIG. 1 mounted on the disclosed harness;

[0013] FIG. 3 is a view illustrating the wearer side of the disclosed
harness, including an exemplary rotational mechanism;

[0014] FIG. 4 shows an isolated view of the disclosed rotational pad
assembly with the cover open showing the rotation assembly;

[0015] FIG. 5 is an exploded isometric view of the disclosed rotational
pad assembly and the harness structure;

[0016] FIG. 6 is a reverse exploded isometric view of the disclosed
rotational pad assembly and the harness structure shown in FIG. 5;

[0017] FIG. 7 shows a plan view of a back plate portion of the
disclosed harness; .

[0018] FIGS. 8A-8F show a Variety of views of an outer fixing cover
of the disclosed rotational pad assembly§

[0019] FIGS. 9A and 9B show the stages of inter-engagement between
an outer fixing cover and the back plate. |

[0020] FIG. 10 shows a plan view of a rotational plate of the disclosed
rotational pad assembly; |

[0021] FIG. 11 is a view showing the rotational interaction between the
rotational plate and the harness back plate; and |

[0022] FIGS. 12A-12D show a variety of views of an inner cover of
the disclosed rotational pad assembly. |

Detailed Description

[0023] The disclosed harness design is a rotary feature ihcorporated
into a SCBA harness that carries the entire SCBA assembly and also provides
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self-adjusting rotation of the asserﬁbly to follow the normal body movements
of the wearer.

[0024] FIG. 1 is a schematic diagram of a self-contained breathing

apparatus ("SCBA") 10 carried by firefighters, other emergency services
workers, and the like. The SCBA 10 includes an air cylinder 20, one or
more pressﬁre reducers or regulators 22, 24, a face piece 26, and a hose
assembly 30. The air cylinder 20 is a pressurized cylinder or tank that
provides a supply of breathing air to the wearer. In one embodiment the
tank 20 may be of a type that initially holds air at a pressure of about 316.4
kilograms/square centimeter (4,500 PSIG). The air cylinder 20 may include
a conventional outlet valve 21 and pressure gauge (not shown). The air
cylinder 20, outlet valve 21, pressure reducers or regulators 22, 24 and other
equipment can be loaded on a user’s back using a harness 32 (FIG. 2), and the
face piece 26 can be placed over the user's face such that it covers the user’s
mouth, nose or both, in conventional fashion. The hose assembly 30 is
arranged to extend comfortably betwé’en the pressure reducer 22 and the face
piece 26, without interfering with the uset’s natural movements.
‘ [0025] FIG. 2 shows the SCBA of FIG. 1 mounted on an exemplary
harness 32. The harness 32 may include a back plate 34 (see FIG. 3), a belt
portion 36 and a pair of shoulder straps 38. One end of the cylinder 20 may
be connected to a lower end of the back plate 34 adjacent to the outlet valve
21. A body portion of the cylinder 20 may be connected to an upper end of
the back plate 34 via a strap 40. The strap 40 may be loosened (i.e., to
mount the cylinder on the harness), and tightened (i.e., to fix the cylinder to
the harness during use), via a clamp mechanism (not shown). In this way,
the cylinder 20 can be worn by a user in a manner similar to a backpack.

[0026] Referring now to FIGS. 3-11, the disclosed rotational waist pad
feature will be described in greater detail. As noted, this feature enables the
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waist pad 42 and belt portion 36 of the harness 32 to rotate with respect to the
back plate 34. Such rotational freedom allows the waist pad 42 and belt
portion 36 to remain substantially stationary with respect to the wearer’s waist,
while the back plate 34 and the remainder of the harness 32 rotate along with
the wearer’s upper body.

[0027]»’ FIG. 3 shows a wearer-side view of the harness 32, including
back plate 34, belt portion 36, waist pad portion 42, shoulder straps 38, face
piece 26 and hose assembly 30. The cylinder 20 is not shown in this view.

[0028] FIG. 4 shows a detail view of the back plate 34, waist pad
portion 42 and belt portion 36 in a partially disassembled condition. As can
be seen, the waist pad portion 42 may include a pad portion 44 and a
mechanism engaging portion 46 connected together by a hinge 48. The
hinge 48 enables the pad portion 44 to be flipped up to expose the rotation
mechanism 50. During use, the pad portion 44 is folded down to cover the
rotation mechanism 50. The pad portion 44 can be secured in the closed or
covered position using any of a variéty of fastening techniques such as hook
and loop fasteners (i.e., Velcro), snaips, buttons and the like. In the
illustrated embodiment, the pad portion 44 is secured using corresponding
pairs of Velcro strips 52A, B. _

[0029] Since the pad portion 44 will be in contact with thé wearer’s
lower back during use, it can include padding as desired to enhance comfort.
In one embodiment, the pad portion is made of scale-board, cloth and sponge,
sewn together. -

[0030] Arrows “A” show the rotational freedom that the mechanism 50
provides the waist pad portion 42 with respect to the back plate 34. As will
be described in greater detail later, rotation between the waist pad portion 42
and the back plate 34 may be provided within a limited range so that the back
plate 34 (and attached cylinder 20) will not over-rotate with respéct to the
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~ waist pad portion 42.

[0031] FIGS. 5 and 6 show the arrangement of elements that facilitate
the disclosed rotational waist pad feature. As can be seen, the back plate 34
is sandw_iched between an inner cover 54, a rotation plate 56, and an outer
fixing cover 58. For clarity, the pad portion 44 is not shown in these figures.
It will be appreciated, however, that when assembled for use the rotation plate
56 is fixed to the mechanism'engaging portion 46 (see FIG. 4) of the waist
pad portion 42. In some embodiments, the rotation plate 56 is sewn into the
mechanism engagiﬁg portion 46, though other fixing techniques can also be
used, such as laminating and the like.

[0032] As will be described in greater detail later, the outer fixing
cover 58 includes a protrusion 60 that extends through an opening 62 in the
rotation plate 56 and engages the back plate 34 to axially fix the cover 58 and
rotation plate 56 to the back plate 34. This connection, while fixing the parts
in axial relation to each other, allows the rotation plate 56 to rotate with
respect to the back plate 34 in the directions indicated by arrows “A” in FIG.
4. |

[0033] Inner cover 54 includes one or more connectors 63 that enable
the inner cover to snap into engagement with the outer fixing cover 58. The
inner cover 54 provides a smooth finished surface to the cylinder-engaging
side of the back plate 34. B

[0034] FIG. 7 is a detail view of a lower portion of the back plate 34
shown in FIGS. 5 and 6. A variety of the functional aspects of the back
plate 34 can be seen, including central opening 64, first and second rotation
keys 66A, B and locking key 68. .

[0035] The central opening 64 in the back plate 34 is ciréular, with first
and second flat side portions 70A, B. The flat side portions 7OA; B are sized
to allow the protrusion 60 of the outer fixing cover 58 to pass through the
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opening 64, and then to lock against the flat side portions 70A, B when the
fixing cover 58 is rotated.

[0036] As can be seen in FIGS. 8A — 8F, the protrusion 60 of the outer
fixing cover 58 has first and second flat sides 72A, 72B which correspond to
the flat portions 70A, B of the central opening 64 in the back plate 34. The
protrusion 60 also has a pair of lips 74A, B defined by the rounded portions
76A, B of the protrusion 60. During assembly, the protrusion 60 of the outer
fixing cover 58 can be aligned with the central opening 64 in the back plate
34 so that the corre'sponding flat sides 72A, B of the cover 58 align with the
flat side portions 70A, B of the central opening. So aligned, the protrusion
60 can be pressed through the central opening 64 until the lips 74A, B pass
through the opening.  This position is shown in FIG. 9A.

[0037] The outer fixing cover 58 can then be rotated so that the lips
74A, B lock behind the flat side portions 70A, B of the central opening 64.
The inter-engagement of the lips ‘74A, B and the flat side portions 70A, B
thereby locks the outer fixing cover 58 to the back plate 34. This locked
position is shown in FIG. 9B. |

[0038] In order to maintain the lips 74A, B locked to the flat portions
70A, B of the central opening 64, the locking key 68 of the back plate 34 may
be received within a locking recess 78 formed in one of the rounded portions
76A, B of the protrusion 60. In the illustrated -embodiment the locking
recess 78 is formed in the second rounded portion 76B of the protrusion 60.
As will be appreciated, this locking recess 78 prevents over-rotation of the
outer fixing cover 58 with respect to the back plate 34, ensuring that the outer
fixing cover 58 remains locked to the back plate 34.

[0039] Referring again to FIG. 7, the rotation enabling/limiting feature
of the waist pad portion 42 will be described in greater detail. As previously
noted, the back plate 34 can include first and second rotation keyé'_66A, B
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disposed on a side of the back plate facing the rotation plate 56 (see FIGS. 5
and 6) when assembled. The rotation keys 66A, B comprise discrete
protrusions configured to be received within recesses 80A, B (see FIG. 10) of
the rotation plate 56 during operation. As shown in FIGS. 10 and 11, the
recesses 80A, B in the rotation plate 56 enable the rotation plate (and the
waist pad portion 42) to rotate by a predetermined amount with respect to the
back plate 34. = As noted, limiting the relative rotation between pieces may
be important because, although it is desirable to enable the waist pad portion
42 to rotate with respect to the back plate 34, it is equally desirable that the
back plate 34 (and attached cylinder 20) not be permitted to over-rotate with
respect to the waist pad portion 42. Thus, in the illustrated embodiment,
recesses 80A, B each form a pair of stop surfaces 82A, 82B which abut the
first and second rotation keys 66A, B when the rotation plate 56 is rotated
with respect to the back plate 34 (or vice versa) by a maximum desired
amount. In the illustrated embddiment, this maximum rotation is about
60-degrees (as shown by angle a (FIG. 11). Thus, the illustrated
arrangement allows the waist pad portiOn 42 and belt portion 36 to rotate
about 60-degrees in either direction with respect to the back plate 34 and
remainder of the harness 32. It will be.appr_eciated that the device is not
limited in this regard, and thus, rotational ranges greater or less than
60-degrees can also be used. |

[0040] In the illustrated embodiment the first and second rotation keys
66A, B are diametrically opposed. It will be appreciated however, that these
keys could be located in any of a variety of positions with respect to each
other. In addition, greater or fewer rotation keys could also be provided.
In addition, different ranges of rotational motion can be provided simply by
changing the geometry of the recesses 80A, B formed in the rotation plate 56.
As noted, any of a variety of rotation ranges can be provided in this manner.
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[0041] FIG. 12 shows the inner cover 54 in greater detail. As
previously noted, the inner cover provides a smooth finished surface to the
cylinder-engaging side of the back plate 34. Inner cover 54 may include one
or more connectors 63 to enable the cover to snap into engagement with the
protrusion 60 of the outer fixing cover 58. In the illustrated embodiment,
these connéCtors 63 are snap-connectors which have barbs that engage an
underside surface of the flat regions 72A, B of the outer fixing cover
protrusion 60. It will be appreciated that the connectors can be any fixing
means desired, including screws or other fasteners. Alternatively, the inner
cover 54 could be glued in place with a suitable adhesive.

[0042] The inner cover 54 may be provided with one or more centering
protrusions 84 which are positioned to ensure proper alignment of the
connectors 63 (on the inner cover) with the flat regions 72A, B (on the outer
fixing cover 58). In the illustrated embodiment, these protrusions 84 are
positioned on the inner cover 54 sb that they align with opposite ends of the
locking recess 78 of the outer fixing ébver 58.

[0043] The inner cover 54 may further be provided with a weakened
zone 86 to enable the cover to be broken in order to disassemble the device
for repair and/or replacement of one or more pieces. As illustrated, this
weakened zone 86 is a reduced-thickness section disposed across the diameter
of the cover on the inside surface of the cover. |

[0044] Thus arranged, the disclose design enables the waist pad portion
42 and the connected belt portion 36 to rotate with respect to the back plate 34
of the harness 32 to provide a more comfortable range of motion to the wearer.
This means that the wearer can twist or bend his/her upper body without
changing the position of the waist pad portion 42 or the belt portion 36 on
their waist. This can enable the device to more closely match the wearer’s
normal body movement during use. The design thus regulates weight forces
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applied to the wearer’s lower body, protecting the wearer’s waist region, and
resulting in improved work efficiency.

[0045] Based on the foregoing information, it will be readily
understood by those persons skilled in the art that the present invention is
susceptible of broad utility and application. Many embodiments and

adaptations of the present invention other than those specifically described

“herein, as well as many variations, modifications, and equivalent

arrangements, will be apparent from or reasonably suggested by the present
invention and the foregoing descriptions thereof, without departing from the
substance or scope of the present invention. Accordingly, while the present
invention has been described herein in detail in relation to its preferred
embodiment, it is to be understood that this disclosure is only illustrative and
exemplary of the present invention and is made merely for the purpose of
providing a full and enabling disclosure of the invention. The foregoing
disclosure is not intended to be construed to limit the present invention or
otherwise exclude any such other | embodiments, adaptations, variations,
modifications or equivalent arrangemen’ts; the present invention being limited
only by the claims appended hereto and the equivalents thereof. Although
specific terms are employed herein, they are used in a generic and descriptive

sense only and not for the purpose of limitation.
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CLAIMS

1.A self-contained breathing apparatus harness, comprising:

a back plate, and

a waist pad portion comprising a pad portion, a rotational plate, and an
outer fixing cover, the pad portion fixed to the rotational plate, the rotational
plate disposed between the back plate and the outer fixing cover, the outer
fixing cover having a protrusion engaged with an opening in the back plate to
axially fix the outer fixing cover, the rotational plate, and the pad portion to
the back plate while allowing the rotational plate and the pad portion to rotate
with respect to the back plate.

2.The self-contained breathing apparatus harness of claim 1, comprising
an inner cover for engaging a side of the back plate opposite the rotational
plate and outer fixing cover, the inner cover configured to cover the opening
in the back plate, the inner cover .'having a connector for engaging the
protrusion of the outer fixing cover to fix the inner cover to the outer fixing

COVCr..

3.The self-contained breathing apparatus harness of claim 1, the back
plate having first and second keys, the rotational plate having an opening with
rotational stop surfaces, the first and second keys for engaging the rotational
stop surfaces when the waist pad portion is rotated with respect to the back

plate by a predetermined amount.

4.The self-contained breathing apparatus harness of claim 1, wherein the

predetermined amount is about 60-degrees.
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5.The self-contained breathing apparatus harness of claim 1, the bac.k.
plate further having a locking key extending into the opening, the locking key-
configured to engage a surface of the protrusion of the outer fixing cover to

axially fix the back plate to the outer fixing cover.

6.The self-contained breathing apparatus harness of claim 1, the opening
having first and second flat side surfaces, the protrusion having first and
second flat side surfaces to enable the protrusion to be received within the

opening in a predetermined orientation.

7.The self-contained breathing apparatus harness of claim 6, the
protrusion having a lip portion, the outer fixing cover having a first
orientation in which the first and second flat side surfaces of the protrusion
are aligned with the first and second flat side surfaces of the opening, the
outer fixing cover having a second orientation in which the first and second
flat side surfaces are not aligned with.the first and second flat side surfaces of
the opening and the lip portion engages-the back plate to axially fix the outer

fixing cover to the back plate.

8.A self-contained breathing apparatus harness, comprising;

a back plate for engaging a gas cylinder; B

a pair of shoulder straps connected to the back plate;

a belt portion connected to the back plate; and |

a waist pad portion connected to the belt portion, the waist pad portion
comprising a pad portion fixed to a rotational plate, and an outer fixing cover,
the rotational plate disposed between the back plate and the outer fixing cover,
the outer fixing cover including a protrusion disposed within an opening in
the back plate, the protrusion axially fixing the outer fixing cover, the
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rotational plate, and the pad portion to the back plate while enabling the
rotational plate and the pad portion to rotate with respect to the back plate.

9.The self-contained breathing apparatus harness of claim 8§, comprising
an inner cover for engaging a side of the back plate opposite the rotational
plate and outer fixing cover, the inner cover for covering the opening in the

back plate.

10. The self-contained breathing apparatus harness of claim 8, the back
plate having a key, the rotational plate having an opening with a rotational
stop surface, the key for engaging the rotational stop surfaces when the waist
pad portion is rotated with respect to the back plate by a predetermined

amount.

11. The self-contained breathing apparatus harness of claim 10,

wherein the predetermined amount is about 60-degrees.

12. The self-contained breathing apparatus harness of claim 8, the back
plate having a locking key for engaging the protrusion of the outer fixing

cover to axially fix the back plate to the outer fixing cover.

13. The self-contained breathing apparatus harness of claim 8, the
opening of the back plate having first and second flat side surfaces, the
protrusion having first and second flat side surfaces to enable the protrusion

to be received within the opening in a predetermined orientation.

14. The self-contained breathing apparatus harness of claim 13, the
protrusion having a lip portion, the outer fixing cover having a first
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orientation in which the first and second flat side surfaces of the protrusion
are aligned with the first and second flat side surfaces of the opening, the
outer fixing cover having a second orientation in which the first and second
flat side surfaces are not aligned with the first and second flat side surfaces of
the opening and the lip portion engages the back plate to axially fix the outer

fixing cover to the back plate.

15. A waist pad assembly for use with a self-contained breathing
apparatus harness, Comprising:

a waist pad portion comprising a pad portion, a rotational plate and an
outer fixing cover, the rotational plate fixed to the pad portion, the rotational
plate disposed between a back plate of a self-contained breathing apparatus
harness and the outer fixing cover, the outer fixing cover including a
protrusion disposed within an opening in the back plate, the protrusion axially
fixing the outer fixing cover, the rotational plate, and the pad portion to the
back plate while enabling the rotatiénal plate and the pad portion to rotate
with respect to the back plate.

16. The waist pad assembly of claim 15, comprising an inner cover for
engaging a side of the back plate opposite the rotational plate and outer fixing

cover, the inner cover for covering the opening in the back plate.

17.  The waist pad assembly of claim 15, the rotational plate having an
opening with a rotational stop surface for engaging a key of the back plate
when the waist pad portion is rotated with respect to the back plate by a

predetermined amount.

18. The waist pad assembly of claim 17, wherein the predetermined

15
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amount is about 60-degrees.
19. A waist pad assembly as represented in figures 3-12.

20. A waist pad assembly as disclosed herein.
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