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Description

Title
PUMP UNIT FOR SUPPLYING FUEL, PREFERABLY DIESEL OIL, TO AN

INTERNAL COMBUSTION ENGINE

The present invention relates to a pump unit for supplying fuel, preferably diesel

oil, to an internal combustion engine.

More specifically, the present invention relates to a pump unit of the type com-
prising a pump housing, at least one cylinder formed in the pump housing; a pis-
ton which is engaged slidably in the cylinder and has a narrower portion and a
wider portion interconnected at a shoulder which is positioned perpendicularly to
a longitudinal axis of the cylinder; first actuator means for moving the piston
through a stroke for the intake of fuel into the cylinder; and second actuator
means for moving the piston through a stroke for the compression of the fuel con-

tained in the cylinder.

The second actuator means comprise a cam, formed on an outer surface of a
transmission shaft extending through the pump housing transversely with respect
to the longitudinal axis of the cylinder, and a cam follower, which is positioned be-
tween the cam and the wider portion of the piston and which is provided with a

cam follower roller positioned in contact with the cam.

The cam follower roller projects from a sleeve which extends around the cylinder,
is coupled slidably to the pump housing, and has a flange projecting radially in-
wards from the sleeve so as to separate a first portion of the sleeve, adapted to

receive and retain the cam follower by a positive fit, from a second portion.

PCT/EP2012/056068
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The first actuator means comprise an annular support element, which is fitted into
the second portion of the sleeve, extends around the narrower portion of the pis-

ton, and axially faces the flange of the sleeve and the shoulder of the piston, and

a cylindrical spring, which is mounted between the cylinder and the sleeve coaxi-

ally with the longitudinal axis of the cylinder, and is interposed between the pump
housing and the annular support element so as to hold the annular support ele-

ment axially against the flange and hold the cam follower against the cam.

Since the wider portion of the piston normally has an axial length which is smaller
than the distance between the annular support element and the cam follower, the
inertial forces acting on the piston cause the piston to move axially with respect
to both the annular support element and the cam follower, and cause the piston
to strike against the cam follower at the end of the intake stroke and against the

annular support element at the end of the compression stroke.

The known pump units of the type described above have a number of drawbacks,
mainly due to the fact that the striking of the piston against the annular support
element and against the cam follower gives rise to troublesome noise and also
causes the deformation of the annular support element, which is detrimental to its

correct operation.

The object of the present invention is to provide a pump unit for supplying fuel,
preferably diesel oil, to an internal combustion engine which is free of the draw-

backs described above and which is simple and economical to produce.

According to the present invention, a pump unit is provided for supplying fuel,
preferably diesel oil, to an internal combustion engine, as claimed in the ap-

pended claims.

The present invention will now be described with reference to the attached draw-

ings, which show a non-limiting example of its embodiment, in which:

Figure 1 is a first schematic sectional view, with parts removed for clarity, of a

preferred embodiment of the pump unit according to the present invention;
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Figure 2 is a second schematic sectional view, with parts removed for clarity, of

the pump unit of Figure 1; and

Figure 3 is a schematic sectional view of a detail of Figures 1 and 2.

With reference to Figures 1 and 2, the number 1 indicates, as a whole, a pump
unit for supplying fuel, preferably diesel oil, to an internal combustion engine (not

shown).

The pump unit 1 comprises a pump housing 2 provided with a central bore 3 hav-
ing a specified longitudinal axis 4; a piston pump 5 for supplying the fuel to the
aforesaid internal combustion engine (not shown); and a pre-feed pump of a

known type (not shown) for supplying the fuel to the pump 5.

The pump 5 comprises at least one cylinder 6, which is formed in the pump hous-
ing 2, has a longitudinal axis 7 positioned substantially perpendicularly to the axis
4, faces the bore 3, and interacts with a valve 8 for the intake of fuel into the cyl-

inder 6 and with a valve 9 for delivering the fuel to the internal combustion engine

(not shown).

The cylinder 6 is engaged slidably by a piston 10, which is mounted inside the
cylinder 6 coaxially with the axis 7, and comprises a wider end portion 11 and a
narrower intermediate portion 12, these portions being interconnected at an an-

nular shoulder 13 which is substantially perpendicular and coaxial with the axis 7.

The piston 10 is moved by an actuating device 14 along the cylinder 6 with a re-
ciprocating rectilinear motion including a stroke for the intake of fuel into the cyl-

inder 6 and a stroke for the compression of the fuel contained in the cylinder 6.

The device 14 comprises a tubular sleeve 15, which is engaged slidably in a cyl-
inder 16 formed in the pump housing 2 coaxially with the axis 7, extends around

the cylinder 6, and has an annular flange 17 which projects radially into the
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sleeve 15 and divides the sleeve 15 into two cylindrical portions 18, 19, of which

the portion 18 faces the bore 3.

The device 14 also has a cam follower 20 comprising a coupling block 21 of sub-
stantially cylindrical shape, which is fitted inside the portion 18, is positioned in
contact with the flange 17, and is locked by interference in the portion 18, and a
cam follower roller 22 which projects from the block 21 towards the bore 3 and is
coupled rotatably to the block 21 so that it can rotate with respect to the block 21
about its own longitudinal axis 23 which is substantially perpendicular to the axis
7.

As illustrated in Figure 3, the flange 17 supports an annular element 24, which
extends around the narrower portion 12 of the piston 10, is fitted into the portion
19 of the sleeve 15 coaxially with the axis 7, has an outer perimetric edge facing
the flange 17 axially, also has an inner perimetric edge facing the shoulder 13
axially, and is limited axially by two flat faces 25, 26 which are substantially paral-
lel to each other and perpendicular to the axis 7, with the face 25 facing the cam

follower 20.

Each face 25, 26 has, on its inner perimetric edge, an annular coating 27, 28,
which is substantially coaxial with the axis 7 and which is preferably, but not nec-
essarily, made from a resiliently deformable material, in the present case an elas-

tomeric material deposited by curing on the face 25, 26.

Finally, the device 14 comprises a cylindrical spring 29, which is mounted be-
tween the cylinder 6 and the sleeve 15 coaxially with the axis 7, and is interposed
between the pump housing 2 and the element 24 in such a way that it brings the
element 24 into contact with the flange 17 and normally keeps it there, brings the
coating 27 of the face 25 into contact with the shoulder 13 and normally keeps it
there, brings the piston 10 into contact with the block 21 and normally keeps it
there, and brings the roller 22 into contact with a cam 30 and normally keeps it
there, the cam 30 being formed on an outer surface of an intermediate portion of
a transmission shaft 31 which is mounted through the bore 3 so as to rotate, with

respect to the pump housing 2, about the axis 4.

PCT/EP2012/056068
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Since the thickness of the coating 27, measured parallel to the axis 7, is at least
equal to the difference between the distance of the face 25 from the block 21 and
the thickness of the wider portion 11 of the piston 10, also measured parallel to
the axis 7, the coating 27 prevents the portion 11 from striking the block 21 and
the element 24, and from deforming the element 24 to the detriment of its correct

operation.

The presence of the two coatings 27, 28 enables the personnel responsible for
assembling the pump unit 1 to fit the element 24 correctly in the portion 19 of the

sleeve 15, regardless of the position of the faces 25, 26.

Clearly, the coatings 27, 28 can extend continuously around the inner perimetric
edges of the corresponding faces 25, 26, or can comprise a plurality of portions
of elastomeric material distributed around the inner perimetric edges of the corre-
sponding faces 25, 26 so as to form, in combination, an annular element for filling

the space present between the shoulder 13 and the element 24.

In a variant which is not illustrated, the coatings 27, 28 are dispensed with and
replaced with a ring, preferably a ring of elastomeric material, which is interposed
between the shoulder 13 and the element 24, is made as a separate piece dis-
tinct from the element 24, and is axially locked between the shoulder 13 and the

element 24 by the spring 29.
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Claims

1. Pump unit for supplying fuel, preferably diesel oil, to an internal combus-
tion engine, the pump unit comprising a pump housing (2); at least one cylinder
(6), which is formed in the pump housing (2), and has a first longitudinal axis (7);
a piston (10), which is engaged slidably in the cylinder (6), and has a narrower
portion (12), a wider portion (11), and a shoulder (13) for connecting the narrower
portion (12) and the wider portion (11) to each other; first actuator means (24, 29)
for moving the piston (10) through a stroke for the intake of fuel into the cylinder
(6); and second actuator means (20, 30) for moving the piston (10) through a
stroke for the compression of the fuel contained in the cylinder (6), the first actua-
tor means (24, 29) comprising a first annular element (24) extending around the
narrower portion (12), the pump unit being characterized in that it further com-
prises a second annular element (27), which is interposed between the shoulder
(13) and the first annular element (24), extends around the narrower portion (12),
and is positioned in axial contact with the shoulder (13) and with the first annular

element (24).

2. Pump unit according to Claim 1, in which the second annular element

(27) is fixed to the first annular element (24).

3. Pump unit according to Claim 1 or 2, in which the second annular ele-

ment (27) is made from a resiliently deformable material.

4. Pump unit according to Claim 3, in which the second annular element
(27) is made from an elastomeric material deposited by curing on the first annular

element (24).
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5. Pump unit according to any one of the preceding claims and further
comprising a third annular element (28) fixed to the first annular element (24) on

the opposite side from the second annular element (27).

6. Pump unit according to Claim 5, in which the second and third annular

elements (27, 28) are made from the same material.

7. Pump unit according to any one of the preceding claims, in which the
first actuator means (24, 29) further comprise a spring (29) interposed between
the pump housing (2) and the first annular element (24) to keep the second annu-

lar element (27) in contact with the shoulder (13).

8. Pump unit according to Claim 7, further comprising a sleeve (15) which
extends around the piston (10) coaxially with the first axis (7), is coupled slidably
to the pump housing (2), and is coupled in an axially fixed way to the first annular

element (24).

9. Pump unit according to Claim 8, in which the sleeve (15) has a flange
(17) projecting radially into the sleeve (15); the spring (29) being mounted inside
the sleeve (15) so as to bring the first annular element (24) into contact with the

flange (17) and normally keep it there.

10. Pump unit according to any one of the preceding claims, in which the
second actuator means (20, 30) comprise a cam (30), mounted so as to rotate
about a second axis (4) which is transverse with respect to the first axis (7), and
a cam follower (20), which is engaged in the cam (30) and is positioned in con-
tact with the piston (10).

11. Pump unit according to Claim 10, when dependent on Claim 8 or 9, in
which the sleeve (15) and the cam follower (20) are coupled to each other in an

axially fixed way.

12. Pump unit according to Claim 10 or 11, in which the thickness of the

second annular element (27), measured parallel to the first axis (7), is at least



WO 2012/163576 PCT/EP2012/056068

-8 -

equal to the difference between the distance of the cam follower (20) from the
first annular element (24) and the thickness of the wider portion (11) of the piston

(10), also measured parallel to the first axis (7).
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