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(54) Title: MANIFOLD JOINT SEAL

FIG.1

PRIOR ART

(57) Abstract: A pneumatic manifold for a braking system ot a railway vehicle includes a first manifold section and a second mani -
fold section, each having an interior surface thereon and a plurality of ports and passageways extending therethrough, and a manifold
joint seal for creating a sealing engagement between the first manifold section and the second manifold section. The manifold joint
seal is removably mounted inside a slot provided on the surface of one or both manifold sections. The manifold joint seal includes a
retainer body having an opening extending therethrough, and two sealing elements are disposed within respective channels provided
on opposing surfaces of the retainer body in the axial direction of the annular opening.
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MANIFOLD JOINT SEAL
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates, in general, to a pneumatic manifold for a braking system of a
railway vehicle, and more particularly, to a joint seal operative for sealing one or more
passageways of a pneumatic manifold for a railway vehicle.

Description of the Related Art

[0002] Most railway vehicles, such as railway cars and locomotives, are equipped with
some form of a pneumatic brake system commonly referred to as air brake systems. Such
systems utilize compressed air from an onboard compressor to provide braking power to the
wheels of a railway vehicle. Various sizes and configurations of air brake systems may be
adapted for a plurality of railway vehicles, including locomotives, freight cars, and passenger
cars. Typically, air is stored in a reservoir tank in a compressed state. A plurality of brake
lines delivers the compressed air to one or more pneumatic valves, which in turn regulate the
air pressure of one or more brake cylinders. By increasing or reducing the pressure in the
brake cylinders, brakes are disengaged or engaged, respectively.

[0003] Modern air brake systems also include a pneumatic manifold for directing the
compressed air between various pneumatic components. The pneumatic manifold typically
includes two or more plates having a plurality of ports and passageways provided on their
respective interior surfaces. The ports and passageways on each plate are dimensioned such
that they correspond to the ports and passageways on an abutting plate. ‘The ports and
passageways on the adjoining plates form pneumatic pathways for routing compressed air to
various pneumatic devices. Compressed air from a pneumatic source is received inside the
manifold and routed through the plurality of ports and passageways to other pneumatic
circuits, couplings, and devices. Two or more manifold plates form a manifold section. A
plurality of manifold sections may be connected to form a single manifold. The manifold
sections are typically connected at their lateral edges.

[0004] Air-tight connection between the manifold plates and/or manifold sections is
achieved using an adhesive or a gasket. A simple air seal between the adjoining manifold
parts is not commonly utilized because of the increased difficulty in servicing the seal once
the manifold is installed on a railway vehicle. The adhesive is intended to fill the voids
between the plates and/or sections and create an air-tight connection therebetween. A

plurality of alignment pins may be provided on the interior surface of one plate to engage a
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plurality of alignment holes provided on the interior surface of the corresponding plate.
Similarly, alignment pins and holes may be provided on the adjoining manifold sections to
connect the corresponding ports or passageways. The manifold plates and/or sections may be
further secured by fastening means, such as bolts. A common problem with manifolds of
such design is that the adhesive sometimes blocks the ports and passageways inside the
manifold and thereby creates a reduction in pressure. In some instances, the adhesive may
completely block one or more ports or passageways, which leads to an improper operation of
the air brake system.
[0005] In order to overcome this deficiency, some manifolds include a center plate
provided between the two manifold plates. The center plate increases the separation distance
between the manifold plates and reduces the possibility that the adhesive used to bond the
plates may block the ports and passageways of the manifold. Similarly, the center plate may
be provided between the two adjoining manifold sections. The separation between the plates
and/or sections increases the capacity of the manifold and usually requires increased pressure
to maintain the braking efficiency.
[0006] Other manifold designs may include a jumper plate provided on top of two or more
adjoining manifold plates and/or sections. The jumper plate includes one or more pneumatic
passageways that correspond to the ports or passageways on the manifold. A typical jumper
plate requires the compressed air to travel through a tortuous path that inevitably leads to a
reduction in operating pressure within the manifold. Additionally, because the jumper plate
is provided on top of the manifold, it increases the size and complexity of the manifold. The
addition of the jumper plate leads to an increased cost for manufacturing and/or installing the
pneumatic manifold.

SUMMARY OF THE INVENTION
[0007] In view of the foregoing, a need exists for a pneumatic manifold that eliminates the
problems commonly associated with prior manifold designs and provides a manifold having
air-tight connections between the ports and passageways. An additional need exists for
providing a manifold that does not restrict the airflow between the ports and passageways and
allows for easy routine maintenance.
[0008] As described in detail herein, a pneumatic manifold for a railway vehicle is
disclosed having air-tight connection between a plurality of ports and passageways in a
manner that does not restrict the airflow between the ports and passageways and allows for
easy routine maintenance of the manifold. According to one embodiment, a manifold for a

braking system of a railway vehicle may include a first manifold section having a first surface
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thereon and a plurality of fluid passageways extending therethrough, and a second manifold
section having a second surface thereon and a plurality of fluid passageways extending
therethrough, the first surface of the first manifold in alignment with the second surface of the
second manifold, such that the plurality of fluid passageways of the first manifold section are
in fluid connection with the plurality of fluid passageways of the second manifold section. A
slot may be formed on at least one of the first manifold section and the second manifold
section, with the slot extending through at least part of the width of at least one of the first
manifold section and the second manifold section. The manifold may further include a
manifold joint seal operative for creating a seal between the first surface of the first manifold
section and the second surface of the second manifold section such that a substantially air-
tight fluid connection is created between the fluid passageways extending between the first
manifold section and the second manifold section.

[0009] The manifold joint seal may include a retaining body for inserting into the slot and
may include an opening extending through the retaining body such that fluid can pass
between the first manifold section and the second manifold section through the opening. The
manifold joint seal may further include sealing elements abutting the first manifold section
and the second manifold section such that the sealing elements create a substantially air-tight
fluid connection between the fluid passageways.

[0010] The sealing elements may be at least partially contained inside respective channels
provided on opposing surfaces surrounding the opening on the retaining body. At least one
aperture may be provided in the retaining body for securing the manifold joint seal to the
manifold. The manifold joint seal may be secured to the manifold by way of at least one
fastening element engaging the aperture. The manifold joint seal may have one or more
chamfered sections on the exterior surface thereof.

[0011] In another embodiment, the manifold joint seal may include a retaining body having
an opening extending therethrough, at least one sealing element, and at least one channel
provided, for example, on opposing surfaces surrounding the opening on the retaining body,
for retaining the sealing element. The retaining body may be adapted for insertion into a slot
provided on the manifold of a braking system for a railway vehicle, such that the at least one
sealing element creates a substantially air-tight fluid connection between fluid passageways
extending through the manifold. The channels may include a slot that narrows in an axial
direction from the inside of the retainer body to the outside of the retainer body. At least one
aperture may be provided in the retaining body for securing the manifold joint seal to the

manifold.
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[0012] An arcuate portion opposite a flat portion may be provided on the retaining body.
The arcuate portion may be dimensioned to be removably received within a slot provided on
the manifold, the slot being shaped to correspond to the arcuate portion. The flat portion may
be aligned with an exterior surface of the manifold when the manifold joint seal is inserted
inside the slot. The manifold joint seal may be secured to the manifold by way of a fixing
plate.

[0013] According to another embodiment, a method of forming a manifold for a braking
system of a railway vehicle may be provided and may include the steps of providing a first
manifold section having a first surface thereon and a plurality of fluid passageways extending
therethrough; providing a second manifold section having a second surface and a plurality of
fluid passageways extending therethrough, the first surface of the first manifold being aligned
with the second surface of the second manifold, such that the plurality of fluid passageways
of the first manifold section are in fluid connection with the plurality of fluid passageways of
the second manifold section; and providing a slot formed on at least one of the first manifold
section and the second manifold section. The slot may extend through at least part of the
width of at least one of the first manifold section and the second manifold section. The
method may further include a step of inserting a manifold joint seal into the slot, the manifold
joint seal being operative for creating a seal between the first surface of the first manifold
section and the second surface of the second manifold section, such that a substantially air-
tight fluid connection is created between the fluid passageways. The method may further
include a step of securing the manifold joint seal to the manifold.

[0014] The manifold joint seal may include a retaining body for inserting into the slot and
an opening extending through the retaining body such that air from the first manifold section
travels to the second manifold section through the opening. Furthermore, the manifold joint
seal may include sealing elements containing the interior surface of the first manifold section
and the second manifold section, such that the sealing elements create the substantially air-
tight fluid connection between the fluid passageways extending between the first manifold
section and the second manifold section. The sealing elements may be at least partially
contained inside respective channels provided on opposing surfaces surrounding the opening
on the retaining body. The manifold joint seal may include at least one aperture in the
retaining body for securing the manifold joint seal to the manifold by way of at least one
fastening element engaging the aperture. The manifold joint seal may have one or more

chamfered sections on the exterior surface thereof.
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[0015] Further details and advantages of the present invention will become apparent from

the following detailed description read in conjunction with the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a perspective view of a prior art manifold having a jumper plate installed
between adjacent manifold plates.

[0017] FIG. 2 is a perspective view of the jumper plate illustrated in FIG. 1.

[0018] FIG. 3 is a front view of an embodiment of a manifold joint seal.

[0019] FIG. 4 is a cross-sectional view taken along line A-A in FIG. 3.

[0020] FIG. 5 is a perspective view of the manifold joint seal of FIG. 3 shown installed on
a manifold.

[0021] FIG. 6 is an exploded perspective view of the assembly shown in FIG. 5.

[0022] FIG. 7 is a perspective view of another embodiment of the manifold joint seal.
[0023] FIG. 8 is a perspective view of the manifold joint seal of FIG. 7 shown installed on
a manifold.

[0024] FIG. 9 is a flowchart showing of steps for installing the manifold joint seal in

accordance with one exemplary embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0025] For purposes of the description hereinafter, spatial orientation terms, as used, shall
relate to the referenced embodiment as it is oriented in the accompanying drawing figures or
otherwise described in the following detailed description. However, it is to be understood
that the embodiments described hereinafter may assume many alternative variations and
configurations. It is also to be understood that the specific components, devices, and features
illustrated in the accompanying drawing figures and described herein are simply exemplary
and should not be considered as limiting,

[0026] Referring to the drawings in which like reference characters refer to like parts
throughout the several views thereof, an embodiment of a manifold joint seal is shown and is
generally described hereinafter for use in sealing one or more passageways of a pneumatic
manifold for a braking system of a railway vehicle.

[0027] With reference to FIG. 1, a prior art manifold 10 includes a plurality of manifold
sections 20 connected at the adjoining edges of manifold sections 20. Each manifold section
20 includes a plurality of passageways 30. A plurality of pneumatic devices 40, such as

valves, solenoids, brake lines, and pneumatic couplings are adapted to be mounted on
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manifold 10. Passageways 30 provide fluid connection between manifold 10 and one or
more pneumatic devices 40.

[0028] As further shown in FIG. 1, passageways 30 provided on each manifold section 20
are fluidly connected by a jumper plate 50. Jumper plate 50 may be secured to one or more
manifold sections 20 using a plurality of fasteners, such as bolts 60. A gasket (not shown)
may be provided between jumper plate 50 and each manifold section 20 to create an air-tight
connection and prevent air leaks and the resulting loss in operating pressure.

[0029] With reference to FIG. 2 and with continuing reference to FIG. 1, jumper plate 50
includes a plurality of holes 70 'through which bolts 60 are inserted to secure jumper plate 50
to one or more manifold sections 20. Each hole 70 is dimensioned such that bolt 60 may be
inserted therethrough without interference. Jumper plate 50 further includes one or more air
passages 80 extending at least through part of the interior of jumper plate 50. Each air
passage 80 is adapted to correspond to and be in fluid communication with a respective
passageway 30 provided on manifold section 20. Each air passage 80 has a tortuous path that
includes two 90° shifts in the direction of air flow. In the embodiment illustrated in FIG. 2,
cach air passage 80 is desirably provided by machining a hole in the interior of jumper plate
50. One end of each air passage 80 that extends through the side of jumper plate 50 may be
sealed by a plug 90. Plug 90 may be removably inserted into air passage 80.

[0030] The prior art manifold 10 shown in FIG. 1 has several disadvantages. Each air
passage 80 of jumper plate 50 features a tortuous fluid path that restricts air flow and causes a
reduction in air pressure inside manifold 10. Furthermore, jumper plate 50 must be installed
on the outside surface of manifold sections 20, thereby increasing the size of manifold 10.
[0031] With reference to FIG. 3, a manifold joint seal 100, according to one embodiment,
includes a retainer body 110 having an opening 120 extending therethrough. With further
reference to FIG. 4, and with continuing reference to FIG. 3, manifold joint seal 100 further
includes a plurality of sealing elements 130 retained within channels 140. Channels 140 are
provided on opposing surfaces of retainer body 110 surrounding opening 120. Each channel
140 is adapted to removably retain one sealing element 130. Sealing elements 130 described
herein may be rubber O-rings, or similar sealing devices capable of providing an air-tight seal
between two adjoining surfaces. Various materials, such as natural or synthetic rubber,
thermoplastic polymers, or other compliant materials, may be used for constructing sealing
elements 130. Additionally, sealing elements 130 may include various shapes, such as
rectangular, triangular, or other polygonal shapes. The cross-section of sealing elements 130

is desirably circular. However, other cross-sectional shapes, such as rectangular or triangular
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are also possible. As shown in FIG. 4, each channel 140 includes a tapered opening 145 that
narrows in the direction from the inside of retainer body 110 to the outside of retainer body
110. Each tapered opening 145 is adapted to securely hold sealing elements 130 and prevent
dislocation of sealing elements 130 during installation of manifold joint seal 100.

[0032] With continuing reference to FIG. 3, retainer body 110 includes chamfered
sections 150 provided on one or more edges formed between two adjoining surfaces of
retainer body 110. Chamfered sections 150 are provided for easier installation of manifold
joint seal 100 inside an opening provided in the manifold. Retainer body 110 is desirably
machined from a metallic material, such as steel or aluminum. Optionally, retainer body 110
may be manufactured from a non-metallic material, such as a polymeric material, provided
that such material is dimensionally stable from deforming under high air pressures. Further
illustrated in FIG. 3 is a plurality of apertures 160 for securing manifold joint seal 100 to a
manifold.

[0033] With further reference to FIGS. 5 and 6, manifold joint seal 100 is shown installed
on a manifold 200. Manifold 200 includes a plurality of manifold sections 210 connected at
the adjoining surfaces. Each manifold section 210 includes one or more passageways 220. A
plurality of pneumatic devices (not shown), such as valves, solenoids, brake lines, and
pneumatic couplings may be mounted on manifold 200. Passageways 220 provide fluid
connection between manifold 200 and one or more pneumatic devices.

[0034] With continuing reference to FIGS. 5 and 6, manifold joint seal 100 is inserted into
a slot 230 provided in one of the manifold sections 210 of manifold 200. Slot 230 is
dimensioned such that manifold joint seal 100 may be inserted therein. Slot 230 may be
provided on one or both of the adjoining manifold sections 210. Additionally, slot 230 may
extend through the entire width, or part thereof, of each manifold section 210. Slot 230 and
passageways 220 include chamfered edges 240 which allow sealing elements 130 to be
inserted into slot 230 without being damaged on sharp edges of slot 230. Similarly, the
chamfered sections 150 of manifold joint seal 100 also reduce the possibility of damaging
sealing elements 130 during insertion of manifold joint seal 100 into slot 230. Desirably, slot
230 is formed by machining,

[0035] Once inserted into slot 230, opening 120 of retainer body 110 desirably aligns with
one or more passageways 220 of manifold 200. By aligning the opening 120 with one or
more passageways 220, compressed air may pass between manifold sections 210. Manifold
joint seal 100 is disposed inside slot 230 such that one sealing element 130 closely abuts the

surface surrounding passageway 220 on one manifold section 210 while the second sealing



WO 2012/102986 PCT/US2012/022164
8

element 130 abuts the surface surrounding passageway 220 on the adjoining manifold section
210. Sealing elements 130 create a substantially air-tight connection between manifold
sections 210 without restricting the air flow therethrough.

[0036] With continuing reference to FIG. 5, manifold joint seal 100 is secured to
manifold 200 by way of one or more fasteners such as bolts 170. Each bolt 170 is adapted to
reversibly engage aperture 160. In the embodiment illustrated in FIG. 5, slot 230 extends
through the entire width of manifold sections 210. Because apertures 160 are located on
opposing sides of retaining body 110, manifold joint seal 100 may be inserted inside slot 230
such that each aperture 160 is exposed on an opposing side of manifold 200. Manifold joint
seal 100 is secured inside slot 230 by tightening bolts 170 inside each aperture 160.

[0037] With reference to FIG. 7, a manifold joint seal 100’ is shown in accordance with
another embodiment. Manifold joint seal 100’ includes a retainer body 110° having an
opening 120 extending therethrough. Manifold joint seal 100° further includes a plurality of
sealing elements 130’ contained within channels 140°. Each channel 140° is adapted to
removably retain one sealing element 130° and desirably includes a tapered opening similar
to tapered opening 45 shown in FIG. 4. Retainer body 110” includes chamfered sections
150’ provided on one or more edges between two adjoining surfaces of retainer body 110°.
Chamfered sections 150 are provided for easier installation of manifold joint seal 100°.
[0038] With continuing reference to FIG. 7, retainer body 110’ has an arcuate or curved
portion 160 opposite a flat portion 170°. One or more recessed sections 180° are provided
adjacent flat portion 170°. With reference to FIG. 8, manifold joint seal 100’ is shown
installed on manifold 200°. In this embodiment, a slot 230° is formed on one manifold
section 210” and extends only partly therethrough. It is to be understood that slot 230° may
be provided on both manifold sections 210°. Slot 230° is desirably dimensioned such that
manifold joint seal 100’ is slidingly received therein. In the embodiment shown in FIG. 8,
slot 230° has an arcuate part 260’ that corresponds to arcuate portion 160’ of manifold joint
seal 100°. Flat portion 170’ is desirably aligned with the exterior surface of manifold sections
210° when manifold joint seal 100’ is fully inserted into slot 230°.

[0039] Once inserted into slot 230°, opening 120’ of retainer body 110° aligns with one or
more passageways 220’ of manifold 200°. The alignment of the opening 120’ with one or
more passageways 220’ allows the air to pass between manifold sections 210°, Manifold
joint seal 100 is disposed inside slot 230° such that one sealing element 130° closely abuts
the surface surrounding passageway 220’ on one manifold section 210’ while the second

sealing element 130° abuts the surface surrounding passageway 220° on the adjoining
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manifold section 210°.  Sealing elements 130’ create an air-tight connection between
manifold sections 210° without restricting airflow therethrough. Manifold joint seal 100’ is
secured to manifold 200 by a fixing plate 250° which may be bolted to manifold 200.
Manifold joint seal 100° may be extracted from slot 230’ by means of an extraction tool (not
shown) that engages the recessed elements 180°.

[0040] With the basic structure of manifold joint seal 100 now described, a method of
installation of manifold joint seal 100 onto a manifold 200 will now be described with
reference to FIG. 9. In various embodiments, manifold joint seal 100 is utilized to provide
an air-tight connection between one or more passageways 220 of manifold 200. In the
described embodiments, slot 230 is provided on only one manifold section 210; however, it is
to be understood that this described embodiment is exemplary only, and that the slot 230 may
be provided on the other manifold section 210 or both manifold sections 210. Additionally,
slot 230 may extend along the entire width, or part thereof, of each manifold section 210.
[0041] According to an embodiment of the present invention illustrated in FIG. 9, a
method of installing manifold joint seal 100 begins at step 400 where a first manifold section
210 is provided. At step 410, a second manifold section 210 is provided. Beginning at step
420, slot 230 is provided on one or more manifold sections 210. At step 430, manifold joint
seal 100 is inserted into slot 230 such that opening 120 of retainer body 110 is aligned with
passageway 220 inside manifold 200. Sealing elements 130 create an air-tight fluid
connection between the adjoining manifold sections 210. At step 440, manifold joint seal
100 is secured to manifold 200. For example, manifold joint seal 100 may be secured to
manifold 200 using one or more bolts 170 engaged with apertures 160 provided on opposite
sides of retainer body 110. Manifold joint seal 100 may be removed from manifold 200 by
releasing bolts 170 from apertures 160 and removing manifold joint seal 100 from slot 230.
Manifold joint seal 100 may be serviced by replacing sealing elements 130 and re-installing
manifold joint seal 100 inside slot 230 of manifold 200.

[0042] While the device and method of the present invention have been described with
respect to preferred embodiments, various modifications and alterations may be made without
departing from the spirit and scope of the present invention. Although a pneumatic manifold
for a railway vehicle has been used by way of an example, pneumatic manifolds for various
other types of vehicles utilizing pneumatic brakes are equally applicable to the described
embodiments of manifold joint seal 100. The scope of the present invention is defined in the

appended claims and equivalents thereto.
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THE INVENTION CLAIMED IS:

1. A manifold for a braking system of a railway vehicle, the manifold
comprising:

a first manifold section having a first surface thereon and a plurality of fluid
passageways extending therethrough;

a second manifold section having a second surface and a plurality of fluid
passageways extending therethrough, the first surface of the first manifold in alignment with
the second surface of the second manifold such that the plurality of fluid passageways of the
first manifold section are in fluid connection with the plurality of fluid passageways of the
second manifold section;

a slot formed on at least one of the first manifold section and the second
manifold section, the slot extending through at least part of a width of at least one of the first
manifold section and the second manifold section; and

a manifold joint seal operative for creating a seal between the first surface of
the first manifold section and the second surface of the second manifold section such that a

substantially air-tight fluid connection is created between the fluid passageways.

2. The manifold according to claim 1, wherein the manifold joint seal
comprises a retaining body for inserting into the slot and an opening extending through the
retaining body such that fluid can pass between the first manifold section and the second

manifold section through the opening.

3. The manifold according to claim 1, wherein the manifold joint seal
comprises sealing elements contacting the first surface of the first manifold section and
second surface of the second manifold section such that the sealing elements create the

substantially air-tight fluid connection between the fluid passageways.

4, The manifold according to claim 3, wherein the sealing elements are at
least partially contained inside respective channels provided on opposing surfaces

surrounding the opening on the retaining body.

5. The manifold according to claim 2, wherein the manifold joint seal
comprises at least one aperture in the retaining body for securing the manifold joint seal to

the manifold.
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6. The manifold according to claim 5, wherein the manifold joint seal is

secured to the manifold by way of at least one fastening element engaging the aperture.

7. The manifold according to claim 1, wherein the manifold joint seal has

at least one chamfered section on the exterior surface thereof,

8. A manifold joint seal comprising:

a retaining body having an opening extending through the retaining body;

at least one sealing element; and

at least one channel surrounding the opening on the retaining body for
retaining the sealing element,

wherein the retaining body is adapted for insertion into a slot provided on a
manifold of a braking system for a railway vehicle, such that the at least one sealing element
creates a substantially air-tight fluid connection between fluid passageways extending

through the manifold.

9. The manifold joint seal according to claim 8, wherein at least one
channel includes a slot that narrows in an axial direction from the inside of the retainer body

to the outside of the retainer body.

10.  The manifold joint seal according to claim 8, further comprising at

least one aperture in the retaining body for securing the manifold joint seal to the manifold.

11.  The manifold joint seal according to claim 8, further comprising an
arcuate portion opposite a flat portion provided on the retaining body, wherein the arcuate
portion is dimensioned to be removably received within a slot provided on the manifold, the

slot being shaped to correspond to the arcuate portion.

12. The manifold joint seal according to claim 11, wherein the flat portion
is aligned with an exterior surface of the manifold when the manifold joint seal is inserted
inside the slot, and wherein the manifold joint seal is secured to the manifold by way of a

fixing plate.
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13. A method of forming a manifold for a braking system of a railway
vehicle, the method comprising the steps of:

providing a first manifold section having a first surface and a plurality of fluid
passageways extending therethrough;

providing a second manifold section having a second surface and a plurality of
fluid passageways extending therethrough, the first surface of the first manifold in alignment
with the second surface of the second manifold such that the plurality of fluid passageways of
the first manifold section are in fluid connection with the plurality of fluid passageways of
the second manifold section;

providing a slot formed on at least one of the first manifold section and the
second manifold section, the slot extending through at least part of a width of at least one of
the first manifold section and the second manifold section; and

inserting a manifold joint seal into the slot, the manifold joint seal being
operative for creating a seal between the first surface of the first manifold section and the
second surface of the second manifold section, such that a substantially air-tight fluid

connection is created between the fluid passageways.

14.  The method according to claim 13, further comprising the step of

securing the manifold joint seal to the manifold.

15.  The method according to claim 13, wherein the manifold joint seal
comprises a retaining body for inserting into the slot and an opening extending through the
retaining body such that fluid can pass between the first manifold section and the second

manifold section through the opening,

16.  The method according to claim 13, wherein the manifold joint seal
comprises sealing elements contacting the first surface of the first manifold section and the
second surface of the second manifold section, such that the sealing elements create the

substantially air-tight fluid connection between the fluid.

17.  The method according to claim 13, wherein the sealing elements are at
least partially contained inside respective channels provided on opposing surfaces

surrounding the opening on the retaining body.
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18.  The method according to claim 13, wherein the manifold joint seal

comprises at least one aperture for securing the manifold joint seal to the manifold.

19.  The method according to claim 13, wherein the manifold joint seal is

secured to the manifold by way of at least one fastening element engaging the aperture.

20.  The method according to claim 13, wherein the manifold joint seal has

at least one chamfered section on the exterior surface thereof,
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