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Description

[0001] The presentinvention relates to the field of cam
follower roller devices used in automotive or industrial
applications.

[0002] One advantageous application of the invention
is the use of the cam follower roller device in a fuel injec-
tion pump intended for an internal combustion engine, in
particular of a motor vehicle. Another advantageous ap-
plication of the invention is the use of the device in a
rocker system intended for controlling valves of an inter-
nal combustion piston engine.

[0003] Such a cam follower roller device generally
comprises an outer tappet body, a pin mounted on the
tappet body and a roller movable in rotation relative to
the pin around its axis. When the cam follower roller de-
vice is in service in a fuel injection pump, the roller col-
laborates with a cam synchronized with the internal com-
bustion engine camshaft or crankshaft. The rotation of
the camshaft, or crankshaft, leads to a periodic displace-
ment of a piston of the pump that rests against the tappet
body, to allow fuel to be delivered.

[0004] Itisalsoknown to provide the camfollower roller
device with an insert as a stroke-transmission part
mounted in the tappet body. EP-A1-2 853 738 describes
a device comprising such an insert supporting the pin
while the tappet body supports said insert.

[0005] A cam follower roller device is generally deliv-
ered as a preassembled unit to a motor vehicle manu-
facturer or system supplier. The axial length of the device
may be adapted according to the application and the
specification of the manufacturers or system suppliers.
It is known to design a forged tappet body with adapted
given dimensions for each application and for each man-
ufacturer or system supplier.

[0006] One aim of the present invention is to provide
a cam follower roller device with an adaptive and cost-
saving design.

[0007] Itis a particular object of the present invention
to provide a cam follower roller device having a limited
wear in operation.

[0008] In one embodiment, the cam follower roller de-
vice comprises a tappet body extending along an axis,
an insert mounted in the tappet body, a pin mounted at
least on said insert, and a roller mounted on said pin.
The device comprises a spacer provided with a main
body extending along an axis, mounted into the tappet
body and axially protruding outwards relative to said
body.

[0009] The device further comprises at least one anti-
friction and/or wear resistance ring mounted on an outer
surface of the main body of the spacer, or on an outer
surface of the tappet body, and radially protruding out-
wards relative to said outer surface. Said anti-friction
and/or wear resistance ring is mounted freely tiltable with
respect to said body so as to allow an angular tilting of
an axis of the said ring relative to the axis of said body.
[0010] The tappet body can have a standardized de-
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sign for each application and for each manufacturer or
system supplier. The length of the spacer is the only fea-
ture of the device to be adapted for the different applica-
tions and manufacturers or system suppliers. This leads
to a reduction of the manufacturing costs.

[0011] Otherwise, when the device slides into a hous-
ing, such as a pump housing, the wear and/or the friction
due to this sliding is limited with the provision of the said
anti-friction and/or wear resistance ring. Besides, since
said ring is freely movable angularly relative to the asso-
ciated body, said ring may handle misalignment between
the axis of said body and the axis of the housing in op-
eration. Said ring acts as a self-aligning ring in order that
the axis of said ring may be coaxial to the axis of the
housing. Accordingly, in operation, the pressure contact
between the roller of the device and the cam is reduced.
[0012] Preferably, said anti-friction and/or wear resist-
ance ring is mounted into a groove formed on the outer
surface of said body. Alternatively, said outer surface
may be deprived of such groove.

[0013] In one embodiment, said anti-friction and/or
wear resistance ring has an annular shape. Said ring may
be made of metal or plastic material.

[0014] In one embodiment, the device comprises at
least two anti-friction and/or wear resistance rings, one
of the said rings being mounted on the main body of the
spacer while the other ring being mounted on the tappet
body.

[0015] With such a device comprising the tappet body
and the spacer separate from one another, the density
of the material of the main body of said spacer may ad-
vantageously be smaller than that of the material of said
tappet body. Accordingly, the weight of the device can
be limited.

[0016] In one embodiment, the device may further
comprise an insert mounted in the tappet body, the pin
being mounted at least on said insert. The main body of
the spacer may be mounted axially against the insert on
the side opposite to the pin and the roller. Preferably, the
insert comprises a central core and at least two side tabs
each comprising a receiving housing into which is mount-
ed an end of the pin. The body of the spacer may be
mounted into axial contact with the central core of the
insert. The tappet body may comprise axial blocking
means formaintaining the pininto the receiving housings.

[0017] In another embodiment, the pin is mounted on
the tappet body.
[0018] The present invention and its advantages will

be better understood by studying the detailed description
of specific embodiments given by way of non-limiting ex-
amples and illustrated by the appended drawings on
which:

- Figure 1 is a cross-section of a cam follower roller
device according to a first example of the invention,

- Figure 2 is a section on lI-l of Figure 1,

- Figure 3 is a cross-section of a cam follower roller
device according to a second example of the inven-



3 EP 3 176 393 A1 4

tion, and
- Figure 4 is a cross-section of a cam follower roller
device according to a third example of the invention.

[0019] As shown on Figures 1 and 2, a cam follower
roller device 10 comprises an outer tappet housing or
body 12 extending along an axis 12a, a shaft or pin 14
extending along an axis 14a perpendicular to the axis
12a, a roller 16 mounted on the pin and movable in ro-
tation relative to said pin, and a stroke-transmission part
or insert 18 mounted in said tappet body. The insert 18
supports the pin 14. In the disclosed embodiment, the
roller 16 is directly mounted on the pin 14. Alternatively,
arolling bearing or a plain bearing may be radially inter-
posed.

[0020] As will be described later, the device 10 further
comprises a spacer 20 mounted axially against the insert
18 on the side opposite to the roller 16, and an outer anti-
friction and/or wear resistance ring 22 mounted on said
spacer.

[0021] The tappet body 12 is made in one part. In the
disclosed example, the body 12 has a tubular form. The
tappetbody 12 comprises a cylindrical axial outer surface
12b and a cylindrical axial inner surface or bore (not ref-
erenced). Said inner bore delimits a cavity 23 inside
which are located the insert 18 and the pin 14. The roller
16 axially protrudes outwards with respect to an upper
edge 12c of the tappetbody 12. Inthe disclosed example,
the tappet body 12 is deprived of any through-hole ex-
tending between the outer surface 12a and the bore for
mounting the pin 14.

[0022] The insert 18 is made in one part. The insert 18
may preferably be made of metal, by example steel, or
be made of plastic material. The insert 18 is distinct from
the tappet body 12. In the disclosed example, the insert
18 is entirely housed inside the cavity 23 delimited by the
tappet body 12.

[0023] Theinsert18 comprises a base part or a central
core 24 and two side parts or lateral tabs 26, 28 extending
from said core and facing each other. The tabs 26, 28 of
the insert extend from the core 24 towards the upper
edge 12c of the tappet body. The insert 18 has in cross-
section a U-shape. Theroller 16 is disposed between the
tabs 26, 28. A concave recess 30, 32 is provided at the
free end of each tab to receive the pin 14. Both recesses
30, 32 extend through the tabs 26, 28 along the axis 14a
and have the same diameter. Recesses 30, 32 form re-
ceiving housings adapted to receive the ends of the pin
14. Each end of said pin 14 is supported by one of the
two tabs 26, 28. The pin 14 is supported by the insert 18.
[0024] The tappet body 12 further comprises means
34, 36 for axially blocking the pin 14 and the roller 16
relative to said body. The axial blocking means 34, 36
block the translation of pin 14 in a direction from a lower
edge 12d of the tappet towards the upper edge 12c. The
axial blocking means 34, 36 are integrally formed with
the tappet body 12. In the illustrated example, these
means 34, 36 are provided on the bore of the tappet body
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at the upper edge 12c. The axial blocking means 34, 36
delimit receiving housings each facing one of the receiv-
ing housings 30, 32 of the insert to delimit together cy-
lindrical bores for the ends of the pin 14. Alternatively, it
could be possible to provide a spacer comprising cylin-
drical through-holes made into the thickness of the lateral
tabs and facing one another, the ends of the pin 14 being
fixed in said through-holes. In the illustrated example,
the tappet body 12 is made from synthetic material, such
as polyamide for example. The tappet body 12 is advan-
tageously formed by moulding. Alternatively, the tappet
body 12 may be made of metal, for example in an eco-
nomic way by cutting, stamping and folding.

[0025] The tappetbody 12 also comprises two pairs of
two axial ribs 40, 42 provided on the bore of said body
and which radially protrude inwards. The ribs 40, respec-
tively 42, extend axially the axial blocking means 34, re-
spectively 36. The ribs 40 are symmetrical to the ribs 42
with respect to a transverse axial plane passing through
the centre of the roller 16. The ribs 40, 42 of each pair
are spaced apart one relative to another to delimita space
into which is located one of the tabs 26, 28 of the insert.
Accordingly, each tab 26, 28 is located circumferentially
between the two ribs 40, 42 of one pair. Each tab 26, 28
abuts in the circumferential direction against one of the
ribs 40, 42 of one pair on one side, and abuts against the
other rib of said pair on the other side. The ribs 40, 42
cooperate with the tabs 26, 28 to prevent the insert 18
from moving in the circumferential direction relative to
the tappet body 12.

[0026] The spacer 20 axially bears against the insert
18 on the side opposite to the roller 16 and the pin 14.
The spacer 20 axially bears against the core 24 of the
insert. The spacer 20 extends into the cavity 23 delimited
by the tappet body 12 and protrudes axially outwards
with respect to the lower edge 12d of said body. The
lower edge 12d and the upper edge 12c delimit axially
the tappet body 12.

[0027] The spacer 20 comprises a main body 44 ex-
tending along an axis 44a which is coaxial with the axis
12a of the tappet body. The main body 44 is provided
with an upper frontal radial surface 44b in axial contact
with the insert 18, and more precisely with the core 24
of said insert. The upper radial surface 44b is mounted
axially against a lower surface of the core 24. The body
44 also comprises a lower radial frontal surface 44c in-
tended to come into contact with a movable element (not
shown), such as a piston of a fuel injection pump. In the
disclosed example, the body 44 has substantially a cy-
lindrical form. Alternatively, the body 44 may have differ-
ent shape, for example a U-shape.

[0028] The main body 44 of the spacer 20 may prefer-
ably be made of plastic material, for instance PA 6.6, or
be made of metallic material such as aluminium. In the
disclosed example, the main body 44 of the spacer 20 is
formed in one part by moulding. Preferably, the density
of the material of the main body 44 is smaller than that
of the material of the tappet body 12 in order to limit the
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weight of the device 10. In the disclosed example, the
spacer 20 is made in one part. Alternatively, the spacer
20 may comprise two or more parts.

[0029] The anti-friction and/or wear resistance ring 22,
with an axis 22a, is mounted on a cylindrical outer surface
44d of the main body of the spacer. The material of the
ring 22 is adapted to improve friction properties and/or
wear-resistance of the device 10 which is intended to
slide back and forth into a housing (not represented),
such as a pump housing. The ring 22 may be made of a
material harder than that of the housing. For example,
the ring 22 may be made of metal, by example ahardened
steel. Inone variant, itis also possible to provide a coating
on an outer surface of the ring 22 such as coatings with
dry-lubricants, nitrocarburation, tungsten carbide, dia-
mond-like carbon, black oxide or tungsten disulfide. Al-
ternatively, the ring 22 may be made of plastic material
such as PEEK, PEAK or PPA and may be reinforced with
fibers. In a preferred embodiment, the ring 22 is not re-
inforced with fibers. An anti-friction coating, such as PT-
FE or MoS2, may also be provided on the plastic ring 22.
[0030] Preferably, the ring 22 is mounted on the main
body 44 of the spacer where the friction between its outer
surface 44d and the housing is the highest. In the dis-
closed example, the ring 22 is mounted on a flange 44e
provided on the outer surface 44d. The ring 22 radially
protrudes outwards with respect to the outer surface 44d.
In the disclosed example, the ring 22 is mounted into an
annular groove 46 formed on the outer surface 44d. The
ring 22 has an annularshape. The ring 22 has a cylindrical
form. Alternatively, the ring 22 may be open in the cir-
cumferential direction for easy mounting.

[0031] Thering 22 is mounted freely tiltable relative to
the main body 44 of the spacer. A radial gap 48 is pro-
vided between the ring 22 and the groove 46. The gap
48 is provided between a bore of the ring 22 and the
bottom of the outer surface 44d. In a neutral position of
the device 10, for example before mounting into the as-
sociated housing, the axis 22a of the ring is coaxial with
the axes 12a, 44a of the tappet body and the main body
44 of the spacer.

[0032] When the device 10 is mounted into the asso-
ciated housing, the ring 22 is able to move angularly rel-
ative to the main body 44 of the spacer to accommodate
angular misalignment between the axis of the housing
and the axis 44a of the main body of the spacer. With a
contact between the housing and the ring 22, said ring
may tilt angularly relative to the main body 44a of the
spacer so that its axis 22a is aligned with the axis of the
housing. Such a tilting may be obtained since the radial
gap 48 is provided between the ring 22 and the outer
surface 44d.

[0033] In the first disclosed example, the device com-
prises only one anti-friction and/or wear resistance ring
22 mounted on the body 44 of the spacer. In the second
example illustrated on Figure 3, in which identical parts
are given identical references, the device 10 further com-
prises an additional outer anti-friction and/or wear resist-
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ance ring 50 mounted on the body 44 of the spacer. Sim-
ilarly to the ring 22, the ring 50, with an axis 50a, is mount-
ed onthe outer surface 44d of the main body of the spacer
and is freely tiltable so as to allow an angular tilting of
the axis 50a relative to the axis 44a of the main body.
[0034] The ring 50 radially protrudes outwards with re-
spect to the outer surface 44d of the main body 44. In
the disclosed example, the ring 50 is mounted into an
annular groove 50 formed on the outer surface 44d. A
radial gap 54 is provided between the ring 50 and the
groove 52. The gap 54 is provided between a bore of the
ring 50 and the bottom of the groove 52. In the disclosed
example, the ring 50 is mounted on a flange 44f provided
on the outer surface 44d near to the tappet body.
[0035] In the previous examples, the anti-friction
and/or wear resistance rings 22, 50 of the device are
mounted on the spacer 20. In the example illustrated on
Figure 4, in which identical parts are given identical ref-
erences, the device 10 comprises outer anti-friction
and/or wear resistance rings 56, 58 mounted on the tap-
pet body 12. Each ring 56, 58, with an axis 56a, 58a, is
mounted on the outer surface 12b of the tappet body.
Preferably, the rings 56, 58 are mounted on the tappet
body 12 where the friction between the outer surface 12b
of the said body and the associated housing is the high-
est. In the disclosed example, the ring 56 is mounted
near to the lower edge 12d of the tappet body 12 while
the ring 58 is mounted near to the upper edge 12c.
[0036] Each ring 56, 58 radially protrudes outwards
with respect to the outer surface 12b of the tappet body.
In the disclosed example, each ring 56, 58 is mounted
into an annular groove 60, 62 formed on the outer surface
12b. Aradialgap 64, respectively 66, is provided between
the ring 56, respectively 58, and the groove 60, respec-
tively 62. Said gap is provided between a bore of the ring
and the bottom of the associated groove. Similarly to the
first and second examples, each ring 56, 58 is freely tilt-
able relative to the tappet body 12 so as to allow an an-
gular tilting of the axis 56a, 58a relative to the axis 12a
of the tappet body.

[0037] In another non-shown embodiment, it could al-
so be possible to foresee a device provided with at least
one anti-friction and/or wear resistance ring disposed on
the tappet body 12 and at least one anti-friction and/or
wear resistance disposed on the main body 44 of the
spacer.

[0038] Inthe illustrated example, the spacer is mount-
ed in simple axial contact with the insert without any fix-
ation. Alternatively, the spacer may comprise retaining
means cooperating with the insert, or with the tappet
body, for fixing said spacer to said insert, or to said tappet
body, in order to obtain a unitary assembly.

[0039] The invention has been illustrated on the basis
of a cam follower roller device comprising an insert
mounted into the tappet body and supporting the pin.
Alternatively, it could be possible to directly mount the
pin on the tappet body, for example by providing through-
holes into the thickness of said body. In this case, the
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device is deprived of such insert.

Claims

Cam follower roller device comprising a tappet body
(12) extending along an axis, a pin (14) mounted into
said tappet body and a roller (16) mounted on said
pin, characterized in that the device comprises a
spacer (20) provided with a main body (44) extending
along an axis, mounted into the tappet body (12) and
axially protruding outwards relative to said body, the
device further comprising at least one anti-friction
and/or wear resistance ring (22, 56) mounted on an
outer surface of the main body (44) of the spacer, or
on an outer surface of the tappet body (12), and ra-
dially protruding outwards relative to said outer sur-
face, said anti-friction and/or wear resistance ring
(22, 56) being mounted freely tiltable with respect to
said body (12, 44) so as to allow an angular tilting of
an axis of the said ring relative to the axis of said
body.

Device according to claim 1, wherein said anti-fric-
tion and/or wear resistance ring (22, 56) is mounted
into a groove (46, 60) formed on the outer surface
of said body (20, 44).

Device according to claim 1 or 2, wherein said anti-
friction and/or wear resistance ring (22, 56) has an
annular shape.

Device according to any of the preceding claims,
wherein said anti-friction and/or wear resistance ring
(22, 56) is made of metal or plastic material.

Device according to any of the preceding claims,
wherein the device comprises at least two anti-fric-
tion and/or wear resistance rings (22, 56), one of the
said rings being mounted on the main body (44) of
the spacer while the other ring being mounted on the
tappet body (12).

Device according to any of the preceding claims,
wherein the density of the material of the main body
(44) of the spacer is smaller than that of the material
of the tappet body (12).

Device according to any of the preceding claims, fur-
ther comprising an insert (18) mounted in the tappet
body (12), the pin (14) being mounted at least on
said insert.

Device according to claim 7, wherein the main body
(44) of the spacer is mounted axially against the in-
sert (18) on the side opposite to the pin (14) and the
roller (16).
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9.

10.

1.

Device according to claim 7 or 8, wherein the insert
(18) comprises a central core (24) and at least two
side tabs (26, 28) each comprising a receiving hous-
ing (30, 32) into which is mounted an end of the pin
(14).

Device according to claim 9, wherein the main body
(44) of the spacer is mounted into axial contact with
the central core (24) of the insert.

Device according to claim 9 or 10, wherein the tappet
body (12) comprises axial blocking means (34, 36)
for maintaining the pin (14) into the receiving hous-
ings (30, 32).
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