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SEAL

TECHNICAL FIELD

The present invention relates to a seal sealing the opening of a housing
through which extends a shaft rotating, in use, between bearings, the seal
preventing, in use, fluid to get out of the housing and dust particles to get in the

housing.

BACKGROUND OF THE INVENTION

A high pressure fuel pump generally comprises a cambox housing
wherein a camshaft is adapted to rotate about a main axis between aligned
bearings.

A lip seal arranged close to the bearing prevents lubricant fluid to exit the
housing and dust to enter and get in the bearing area generating damages. The dust
lip is to stop dust interfering with the sealing effort from the main lip seal, causing
a leak.

The seals typically comprises a metallic core overmoulded with
clastomer material, the core enabling insertion with press-fit and the elastomer
defining a first outer lip for static contact against a face of the housing, a second
sealing lip for dynamic sliding against a journal face of the shaft, said sealing lip
preventing exit of lubricant and, a third dust lip for dynamic sliding against the
journal face of the shaft, said dust lip protecting the sealing lip from dust since,
dust would disturb the very delicate sealing environment and create a leak.

Perfect positioning of the seal must be verified during process but
unfortunately, twisting, bending or even inverting of said sealing lip cannot be

detected as the dust seal prevents visual inspection of the sealing lip.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to resolve the above
mentioned problems in providing a seal adapted to seal the opening of a housing
through which extends a shaft rotating, in use, between bearings, said seal
preventing, in use, fluid to get out of the housing and dust particles to get in the

housing, the seal integrating a main body having outer dimensions adapted to the
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seal insertion with press-fit into the opening and, extending from said main body
member, a sealing lip and a dust lip both lips adapted, in use, to slide against a
journal face of the shaft.

Advantageously, when arranged in the opening, the dust lip is raised
away from the journal face of the shaft.

Also, the dust lip is individually brought in contact to the journal face of
the shaft and is made operational.

Also, the dust lip comprises heat shrink material.

In another embodiment, the dust lip is made of UV sensitive material.

The invention further extends to a high pressure diesel fuel pump having
a cambox housing wherein are arranged aligned bearings enabling a camshaft to
rotate, in use, about a camshaft axis, a sealing function between the cambox and
the camshaft being ensured by a seal as previously described.

The invention further extends to a method for manufacturing a seal as
previously described. The method comprising the steps:

- providing a seal main body having a peripheral wall with specific
dimensions and a sealing lip adapted to slide on a shaft journal face;

- providing a dust lip made of shrinkable material, said dust lip having a
fixing portion and a dust sealing portion ;

- bonding, or crimping said fixing portion onto the seal main body so that
the dust sealing portion has a larger diameter than the sealing lip.

Also, the dust lip is made of heat shrink material such as, but exclusively,
PTFE of PEEK.

Alternatively, the dust lip is made of UV shrink materials.

The invention further extends to a method of sealing the opening of a
housing through which extends a shaft rotating, in use, between bearings, the
method comprising the steps:

- providing a housing defining an opening in which is arranged a bearing
through which extends a shaft;

- providing a seal as previously described;

- inserting the seal in the opening, the dust lip being raised relative to a
journal face of the shaft;

- inspecting that the seal is correctly positioned;
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- deforming the dust lip so that it contacts the journal face of the shaft.

Also, the inspecting step comprises a visual inspection of the sealing lip
through the annular opening between the dust lip and the shaft.

Also, the seal being as described previously and the deforming step
comprising applying heat to the dust lip.

Alternatively, the seal provided is UV shrinkable and, the deforming step
comprises applying UV to the dust lip.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is now described by way of example with
reference to the accompanying drawings in which:

Figure 1 is a section of a high pressure pump provided with a seal as per
the invention.

Figure 2 is a magnified area of figure 1, presenting the seal before being
made operational, the lip seal being operational but not the dust seal.

Figure 3 is similar to figure 2, the seal being operational.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Although the invention can be implemented in many different technical
fields, a diesel high pressure fuel pump 10 represented on figure 1 is a base of the
description.

The high pressure pump 10 is adapted to be in a fuel injection equipment
between a low pressure system, arranged downstream, and a high pressure
reservoir and injectors arranged upstream.

The pump 10 comprises a pumping unit 12, for pressurizing fuel, and a
cambox 14 wherein a camshaft 16 rotates about a camshaft axis Y, a cam 18 of
said camshaft cooperating with the pumping unit 12.

The cambox 14 has peripheral walls defining an inner space S wherein
lubricant fluid, such as oil or diesel fuel, is and also having a front opening 20
wherein is arranged a front bearing 22, on the left of the figure and, a rear housing
24 wherein is arranged a rear bearing 26, right of the figure, the camshaft 16 being

provided with a front journal face 28 and a rear journal face 30 respectively
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cooperating with said front 22 and rear 26 bearings in order to enable rotation of
the camshaft.

As visible on the figure, the camshaft 16 axially Y extends outside the
cambox 12 and protrudes via the front bearing 22, a seal 32 arranged in a seal
housing 34 provided in a flange 36 fixed to the wall of the cambox preventing, in
use, lubricant fluid to leak out the cambox and dust to damage the seal.

An embodiment of the seal 32 is now detailed in reference to figures 2
and 3 wherein is magnified a section of the region of the seal.

The seal housing 34 is a recess having a transverse bottom face 38 at the
centre of which opens the front opening 20, said bottom face 38 being therefore
limited to the annular area peripheral to said opening and, an peripheral
cylindrical face 40 axially extending from said bottom face 38.

Locally, the camshaft 16 is provided with a seal journal face 42 having a
slightly smaller diameter that the front journal face 28, said two journal faces 28,
42, being axially Y separated by a shallow groove 44.

The seal 32 comprises a main body 46 to which are integrally bonded or
crimped a sealing lip 48 and a dust lip 50, both said lips cooperating with the seal
journal face 42.

The main body 46 has a L-shape section having a metallic core 52
overmolded with elastomeric materials 54, said main body 46 defining a
peripheral cylindrical wall 56 press-fitted with interference against the peripheral
face 40 of the seal housing and, an annular transverse wall 58 radially extending
from the peripheral wall 56 to a distant an inner extremity 60 which remains at a
distance from the camshaft 16, defining there between an annular clearance C.

The metallic core 52 enables press-fitting of the seal 32 in its housing 34
and, the elastomeric overmold 54 ensuring static sealing between the main body
46 and the wall of the cambox.

The sealing lip 48 is a resilient elastomeric member having a fixing
portion 62 bonded to an inner face of said transverse wall 58 and a sealing portion
64, extending to a distant extremity 66 and being in contact against the seal
journal face 42 of the camshaft. The specific geometry of the embodiment
presented on the figures imposes to said sealing lip 48 a L-shape section, the

vertical branch of the L, or fixing portion 62, being bonded to the main body and,
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the horizontal branch of the L, or sealing portion 64, extending to the distant
extremity 66 and being inwardly oriented to slide against the seal journal face 42
of the camshaft. The two portions 62, 64, of the sealing lip join in smooth radius
arca and, should the camshaft 16 be thinner of larger, the resilient properties of the
sealing lip would urge the sealing portion 64 in contact with the camshatft.

From an oil leakage sealing stand point, it is now clear that the seal 32
prevents fluid flowing through the front bearing area to exit the cambox as being
stopped by the sealing lip 48 and by the main body 46.

In an alternative not represented, the sealing lip 48, instead of being
bonded to the main body can be integrally moulded with the overmold 54
covering the metallic core 52.

The dust lip 50 is a skirt-like member comprising a fixing portion 68
bonded to an outer face of said transverse wall 58, the outer face being opposed to
the inner face where is bonded the sealing lip 48 and, a sealing portion 70
outwardly extending relative to the cambox toward a distal end 72, the two
portions 68, 70, joining in a large smooth radius area. As visible on the figures,
the dust lip 50 is much thinner than the sealing lip 48 and, the only difference
between figures 2 and 3 being the configuration of the dust lip 50.

The dust lip 50 comprises heat shrink material, such as PTFE and, figure
2 represents the configuration when the seal 32 is just inserted, the sealing portion
70 of the dust lip 50 being lifter distant from the camshaft 14. In this initial
configuration, visual inspection of the sealing lip 48 is possible since said sealing
lip 48 can be directly observed below the dust lip 50 and through the clearance C.
Thanks to this configuration correct positioning of the sealing lip 48 is ensured, or
immediately corrected.

Once the seal 32 is in place as shown in figure 2, by applying heat, via a
heat gun for instance, the dust lip 50 shrinks and, the large smooth radius area
extends the sealing portion 70 of the dust lip coming in contact against the seal
journal face 42. In the configuration of figure 3, the seal 32 is operational and
ready to protect the pump from lubricant exit and dust intrusion.

In another alternative, the dust lip 50 can comprise UV shrink materials,
the operational configuration of the seal 32 being obtained by applying UV, via a

UV gun source for instance, to the seal 32.
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A method 100 for manufacturing the seal is now presented. Said method
100 comprising the steps:

110) providing a seal main body 46 having a peripheral wall 56 with
specific dimensions and a sealing lip 48 adapted to slide on a shaft journal face
42;

In this providing step 110, the sealing lip 48 can be moulded integral to
the main body 46 or can be made separately then bonded afterward.

120) providing a dust lip 50 made of shrinkable material, said dust lip 50
having a fixing portion 68 and a dust sealing portion 70;

130) bonding, or crimping, said fixing portion 68 onto the seal main
body 46 so that the dust sealing portion 70 has a larger diameter than the sealing
lip 48.

More precisely, the dust lip 50 provided at step 120 can be made of PTFE
or PEEK or other material having heat shrinking properties.

In an alternative, the dust lip 50 is made of UV shrink materials.

A further method 200 is presented for assembling the seal 32 for sealing
the opening of a housing, a cambox 14 in the example described, through which
extends a shaft 16 rotating, in use, between bearings 22, 26, the method 200
comprising the steps:

210) providing a housing 14 defining an opening 20 in which is
arranged a bearing 22 through which extends a shaft 16;

220) providing a seal 32 as described above, or as manufactured as per
the manufacturing method 100.

230) inserting the seal 32 in the opening 20, the dust lip 50 being raised
relative to a seal journal face 42 of the shaft;

240) inspecting that the seal 32 is correctly positioned and, in particular
the sealing lip 48;

250) deforming the dust lip 50 so that it contacts the seal journal face 42
of the shaft.

Particularly, the inspecting step 240 may comprise a visual inspection of
the sealing lip 48 through the annular clearance C and the opening between the

dust lip 50 and the shaft 16.
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If the dust lip 50 comprises heat shrink materials, the deforming step 250

is performed by applying heat to the dust lip 50. This can be done via a heat gun.

In the alternative where the dust lip 50 comprises UV shrink materials,

the deforming step 250 is performed by applying UV to the dust lip 50. This can

be done via a UV gun.

LIST OF REFERENCES
10 pump
12 pumping unit
14 cambox - housing
16  camshaft
18 cam
20  front opening
22 front bearing
24 rear housing
26  rear bearing
28  front journal face
30 rear journal face
32 scal
34  scal housing
36  flange
38  Dbottom face of the seal housing
40  peripheral face of the seal housing
42 scal journal face
44 shallow groove
46  main body of the seal
48  sealing lip
50  dustlip
52 metallic core
54  elastomeric overmold
56  peripheral wall of the main body
58  transverse wall
60  inner extremity
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66
68
70
100
110
120
130
200
210
220
230
240
250

fixing portion of the sealing lip
sealing portion of the sealing lip
extremity of the sealing portion
fixing portion of the dust lip
sealing portion of the dust lip
Method of manufacturing the seal
providing the main body step
providing dust seal step
bonding step

assembling method

providing step

providing a seal

inserting step

inspecting step

deforming step

camshaft axis

clearance
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CLAIMS:

1. Seal (32) adapted to seal the opening (20) of a housing (14) through
which extends a shaft (16) rotating, in use, between bearings, said seal (32)
preventing, in use, fluid to get out of the housing (34) and dust particles to get in
the housing, the seal integrating a main body (46) having outer dimensions
adapted to the seal insertion with press-fit into the opening and, extending from
said main body member (46), a sealing lip (48) and a dust lip (50) both lips
adapted, in use, to slide against a journal face (42) of the shaft,

characterized in that,

when arranged in the opening (20), the dust lip (50) is raised away from
the journal face of the shaft and wherein the dust lip (50) is individually brought
in contact to the journal face (42) of the shaft and is made operational and wherein

the dust lip (50) comprises heat shrink material.

2. Seal (32) as claimed in claim 1 wherein the dust lip (50) is made of UV

sensitive material.

3. High pressure diesel fuel pump (10) having a cambox housing (14)
wherein are arranged aligned bearings enabling a camshaft (16) to rotate, in use,
about a camshaft axis (Y), a sealing function between the cambox (14) and the
camshaft (16) being ensured by a seal (32) as claimed in any one of the preceding

claims.

4. Method (100) for manufacturing a seal as claimed in any one of the
claims 1 to 2, the method comprising the steps:

- providing (110) a seal main body having a peripheral wall (56) with
specific dimensions and a sealing lip (48) adapted to slide on a shaft journal face;

- providing (120) a dust lip (50) made of shrinkable material, said dust lip
having a fixing portion (68) and a dust sealing portion (70);

- bonding (130), or crimping said fixing portion (68) onto the seal main
body (46) so that the dust sealing portion (70) has a larger diameter than the
sealing lip (48).
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5. Method (100) as claimed in claim 4 wherein the dust lip (50) is made of
heat shrink material such as PTFE of PEEK.

6. Method (100) as claimed in claim 4 wherein the dust lip is made of UV

shrink materials.

7. Method (200) of sealing the opening of a housing through which extends
a shaft rotating, in use, between bearings, the method comprising the steps:

- providing (210) a housing defining an opening in which is arranged a
bearing through which extends a shaft;

- providing (220) a seal as claimed in any one of the claims 1 to 2;

- inserting (230) the seal (32) in the opening, the dust lip (50) being
raised relative to a journal face of the shatft;

- inspecting (240) that the seal (32) is correctly positioned;

- deforming (250) the dust lip (50) so that it contacts the journal face of
the shaft.

8. Method (200) as claimed in claim 7 wherein inspecting step (230)
comprises a visual inspection of the sealing lip (48) through the annular opening

between the dust lip (50) and the shaft.

9. Method (200) as claimed in any one of the claims 7 or 8 wherein the seal
(32) provided at step (210) is as in claim 3 and wherein deforming step comprises

applying heat to the dust lip (50).

10. Method (200) as claimed in any one of the claims 7 or 8 wherein the seal
(32) provided at step (210) is as in claim 4 and wherein deforming step comprises

applying UV to the dust lip (50).
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