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Description

Technical field

[0001] The present invention relates to camshaft as-
sembly for an internal combustion piston engine com-
prising a first end part and a second end part which are
provided with a bearing surface such that the camshaft
assembly can be assembled to the engine rotatably sup-
ported by the bearings, and between the first end part
and the second end part an intermediate part in which
cam surfaces of the cam shaft assembly are provided.
[0002] Invention relates also to a method of converting
an internal combustion piston engine to run in at least
two operational modes.

Background art

[0003] Internal combustion engines are today’s one of
the most efficient means of converting gaseous or liquid
fuel into energy. In emerging gas markets it is possible
to build the engine operating initially on liquid fuel and
being converted to operate on gas. This also works the
other way around. When the gas supply is uncertain, or
prices are volatile, it is possible to perform the conversion
of the engine from gaseous fuel operation to liquid fuel
operation. Naturally it is conceivable to make conver-
sions between other fuels also.
[0004] In the internal combustion piston engines, pis-
tons are arranged to reciprocate in a cylinder and the
reciprocating movement of the pistons is transferred into
rotational movement of the crankshaft. There is a cam-
shaft arranged to operate gas exchange valves in each
cylinder of the engine. A camshaft consist of a cylindrical
rod running along the length of the cylinder bank with a
number of cams protruding from it. The cams force the
valves open by providing pressing force on the valve as
the cams rotate.
[0005] In large engines, which can provide power e.g.
more than 150 kW/cylinder, a camshaft is often construct-
ed from separate parts. Traditionally in the engine con-
versions between the operating fuels, the cam sections
of the shaft have been replaced by fuel-specific cams
during conversion. Transportation, storing and mounting
heavy cam sections is troublesome and time-consuming.
This is also so because the cam surfaces must be han-
dled with care, the handling also causes a risk to the
cams to damage when operating in demanding field con-
ditions. Thus, there is a need to develop a more workable
solution to the problem.
[0006] One of the prior methods relating to adjust the
camshaft is disclosed in US 2010126445 A1 where a
lifting profile element is provided in a rotationally fixed
manner on an axially movable mounted camshaft and
which provides a control groove, and having a control
unit for generating a predetermined axial movement of
the camshaft. The control unit has a tappet unit which is
movable radially with respect to the camshaft and which

is designed to controllably engage into the lifting profile
element, wherein the lifting profile element forms a first
and second control grooves which is designed to interact
with the tappet unit at a first and second penetration depth
in order to describe axial movements of the camshaft. A
similar method is known from US 2014158073 A1. US
5287840 A discloses a camshaft with two similar cam-
shaft portions connected by a spacer.
[0007] In addition, there are for example publications
EP0798451 A1, US2007204819 A1 and US
20100269769 A1, which disclose different kinds of valve
drive assemblies to move cams axially on the camshaft.
The cam parts are moved by with a sleeve, by means of
actuators on a toothed shaft or by grooves on a cam
support side walls. However, in these arrangements
many deficiencies still remain, in particular in respect of
simplification and reliability.
[0008] An object of the invention is to provide a cam-
shaft assembly, which is simple and reliable to implement
and considerably improved compared to the prior art so-
lutions.

Disclosure of the Invention

[0009] Objects of the invention can be met substantial-
ly as is disclosed in the independent claim and in the
other claims describing more details of different embod-
iments of the invention.
[0010] According to an embodiment of the invention a
camshaft assembly for an internal combustion piston en-
gine comprises a first end part and a second end part
and between the first end part and the second end part
an intermediate part in which cams of the camshaft as-
sembly are provided, which end parts are provided with
a bearing surface such that the camshaft assembly can
be assembled to the engine rotatably supported by the
bearings via the bearing surfaces, and wherein the cam-
shaft assembly has an direction of longitudinal axis ,
wherein at least one of the cams of the intermediate part
comprise a first cam surface and a second cam surface
substantially next to each other in the direction of the
longitudinal axis, and the intermediate part is releasably
assembled to the first end part and to the second end part
[0011] According to an embodiment of the invention
the camshaft assembly comprises means for changing,
in the direction of longitudinal axis, a relative position of
the intermediate part in respect to the bearing surface of
the first end part and the bearing surface of the second
end part.
[0012] According to an embodiment of the invention
the intermediate part comprises a first set of cams for
use in operating intake valves of an internal combustion
piston engine, and second set of cams for use in oper-
ating exhaust valves of an internal combustion piston en-
gine, wherein each one of the cams of first set of cams
and the second set of cams comprises a first cam surface
and a second cam surface being adjacent to each other
in the direction of the longitudinal axis.
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[0013] According to an embodiment of the invention
the intermediate part comprises a third set of cams for
use in operating a fuel pump of an internal combustion
piston engine, and each one of the cams of third set of
cams consists only a first cam surface.
[0014] According to an embodiment of the invention
the intermediate part comprises a third set of cams for
use in operating a fuel pump of an internal combustion
piston engine, and that each one of the cams of third set
of cams comprises a first cam surface and a second cam
surface being adjacent to each other in the direction of
the longitudinal axis.
[0015] According to an embodiment of the invention
the means for changing a relative position of the inter-
mediate part comprises at least one spacer part arranged
either between the first end part and the intermediate
part, or between the second end part and the intermedi-
ate part, or more than one spacer part arranged between
the first end part and the intermediate part, and between
the second end part and the intermediate part, such that
the at least one of the first cam surface and a second
cam surface of a cam is positioned in the direction of the
longitudinal axis at a location of a cam follower, which is
the counterpart of the cam surface in the engine.
[0016] According to an embodiment of the invention
the means for changing a relative position of the inter-
mediate part comprises a spacer part arranged assem-
blable either between the first end part and the interme-
diate part, or between the second end part and the inter-
mediate part.
[0017] According to an embodiment of the invention
the intermediate part is releasably assemblable to the
first end part and to the second end part and that the
camshaft assembly comprises a first spacer part assem-
bled between the first end part and the intermediate part,
[0018] According to an embodiment of the invention
the camshaft assembly comprises a first spacer part as-
sembled between the first end part and the intermediate
part, and a second spacer part assembled between the
second end part and the intermediate part, wherein the
first and the second spacer part are of different length in
the direction of longitudinal axis, and that the first spacer
part and the second spacer part are interchangeable with
each other for changing, in the direction of longitudinal
axis, the relative position of the intermediate part in re-
spect to the bearing surface of the first end part and the
bearing surface of the second end part.
[0019] According to an embodiment of the invention
the means for changing the relative position of the inter-
mediate part comprises a first second end part and a
second second end part which are provided with different
coupling length s the direction of longitudinal axis.
[0020] According to an embodiment of the invention
the means for changing the relative position of the inter-
mediate part comprises a first end part and a second end
part which are provided with different coupling lengths
the direction of longitudinal axis, are replaceable with
each other for changing, in the direction of longitudinal

axis, wherein the first end part and the second end part
are of different length in the direction of longitudinal axis,
and wherein the first end part and the second end part
are interchangeable with each other for changing, in the
direction of longitudinal axis, the relative position of the
intermediate part in respect to the bearing surface of the
first end part and the bearing surface of the second end
part.
[0021] The intermediate part is releasably assembla-
ble to the first end part and to the second end part by first
attachment means between the first end part and the
intermediate part, and between the second end part and
the intermediate part. Further the camshaft assembly
comprises a spacer part which is provided with a second
attachment means at its both longitudinal ends, which
second attachment means is compatible for releasable
assembly with the first attachment means between the
first end part and the intermediate part and with the first
attachment means between the second end part and the
intermediate part.
[0022] According to an embodiment of the invention
the intermediate part of the camshaft assembly compris-
es a number of cam sections each one of which compris-
es first cam surface and a second cam surface and a
number of shaft parts between the cam sections releas-
ably mounted one after the other forming the intermediate
part of the camshaft assembly.
[0023] According to an embodiment of the invention
the intermediate part of the camshaft assembly compris-
es a number of cam sections), each one of the cam sec-
tions comprising at least one cam belonging to a first set
of cams and at least one cam belonging to the second
set of cams, and a number of shaft parts between the
cam sections releasably mounted one after the other
forming the intermediate part of the camshaft assembly.
[0024] According to an embodiment of the invention
the first cam surface and a second cam surface comprise
different cam profiles.
[0025] The solution is advantageously usable in an in-
ternal combustion piston engine which is convertible be-
tween at least two configurations. For example, this
means that the engine can be converted from diesel en-
gine to gas engine and vice versa, or between gas-fuelled
engine with pilot liquid fuel ignition and diesel engine.
The engine can also be converted to run in a different
manners with a same fuel by changing the gas exchange
characteristics by changing the gas exchange valves’ lift-
ing behaviour.
[0026] By means of the term "cam surface" it is meant
the guide surface circumscribing the camshaft, against
which surface a cam follower runs to get its position guide
when in use.
[0027] The camshaft assembly according to the inven-
tion provides robust and simple mechanical structure by
means of which the conversion can be made in easy
manner.
[0028] The exemplary embodiments of the invention
presented in this patent application are not to be inter-
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preted to pose limitations to the applicability of the ap-
pended claims. The verb "to comprise" is used in this
patent application as an open limitation that does not
exclude the existence of also unrecited features. The fea-
tures recited in depending claims are mutually freely
combinable unless otherwise explicitly stated. The novel
features which are considered as characteristic of the
invention are set forth in particular in the appended
claims.

Brief Description of Drawings

[0029] In the following, the invention will be described
with reference to the accompanying exemplary, sche-
matic drawings, in which

Figure 1 illustrates a camshaft assembly according
to an embodiment of the invention,
Figure 2 illustrates a camshaft assembly according
to another embodiment of the invention,
Figure 3 illustrates a detail of a cam shaft assembly
according to embodiment of the invention,
Figure 4 illustrates a camshaft assembly according
to another embodiment of the invention,
Figure 5 illustrates a camshaft assembly according
to a still another embodiment of the invention, and
Figure 6 illustrates a camshaft assembly according
to a still another embodiment of the invention.

Detailed Description of Drawings

[0030] Figure 1 depicts schematically a camshaft as-
sembly 10 according to an embodiment of the invention.
Figure 1 shows two different setups of the camshaft as-
sembly 10 in the views A and B into which setups the
camshaft assembly 10 is assemblable. The camshaft as-
sembly 10 is shown in an installed position in an internal
combustion piston engine 12. In the figure 1 there are
shown two bearings 14 at end parts of the camshaft as-
sembly 10, via which the camshaft assembly 10 support-
ed in the engine. Even if not shown, it is evident that there
may be additional bearings in practise.
[0031] The camshaft assembly 10 comprises a first
end part 16.1 and a second end part 16.2 which are pro-
vided with a bearing surface such that the camshaft as-
sembly can be assembled to the engine 12 rotatably sup-
ported by the bearings 14. Thus the position of the first
end part 16.1 and the second end part 16.2 is axially
determined to the positions of the bearings 14 in the en-
gine 12. Even if the first end part 16.1 and the second
end part 16.2 are rotatable fixed to the bearings 14 in the
engine 12, the first end part 16.1 and the second end
part 16.2 can be moved axially to some extent, at least
during the conversion is done, such that the camshaft
assembly can be disassembled and reassembled to re-
quired extent depending on the embodiment of the in-
vention.
[0032] Between the first end part 16.1 and the second

end part 16.2 there is an intermediate part 18 assembled.
In the intermediate part 18 there are cam surfaces of the
cam shaft assembly 10 provided. The first end part 16.1,
the intermediate part 18 and the second end part 16.2
are arranged successively in the direction of a longitudi-
nal rotation axis D of the camshaft assembly 10. In the
engine the longitudinal rotation axis D is in the direction
of a rotational axis of a crank shaft of the engine. The
intermediate part 18 is releasably assemblable to the first
end part 16.1 and the second end part 16.2 by first at-
tachment means between the first end part 16.1 and the
intermediate part 18 and between the second end part
16.2 and the intermediate part 18. The camshaft assem-
bly 10 comprises a spacer part 20 which is provided with
a second attachment means at its both longitudinal ends.
Using the spacer part 20 is a straightforward embodiment
of the means for changing, in the direction of longitudinal
axis D, a relative position of the intermediate part 18 in
respect to the bearing surface of the first end part 16.1
and the bearing surface of the second end part 16.2.
[0033] According to an embodiment of the invention
shown in the Figure 1 the second attachment means is
compatible for installation with the first attachment means
between the first end part 16.1 and the intermediate part
18 and with the first attachment means between the sec-
ond end part 16.2 and the intermediate part 18. The sec-
ond attachment means and the first attachment means
are compatible with each other such that the spacer part
20 is selectively installable either between the first end
part 16.1 and the intermediate part 18 or between the
second end part 16.2 and the intermediate part 18.
[0034] It is also conceivable in the spirit of the invention
to modify to camshaft assembly of the figure 1 such that
there are two separate spacer parts 20, only one of which
is suitable for installation in connection with the first end
part 16.1 of the camshaft assembly, and only the other
one is of which is suitable for installation in connection
with the second end part 16.2 of the camshaft assembly.
In this embodiment one of the spacer parts is provided
with the second attachment means compatible with the
first attachment means the first end part 16.1 and the
other one of the spacer parts is provided with the second
attachment means are compatible with the first attach-
ment means the second end part 16.2.In the figure 1 the
view A shows the assembly 10 at its first setup and the
in the view B the assembly 10 is shown at its second
setup. The camshaft assembly 10 according to the in-
vention provides the effect of shifting the position of the
intermediate part 18 in the direction of the longitudinal
axis D to the left or right in respect to the bearings 14 in
the engine depending on the installation position of the
spacer part 20. When the longitudinal position of the in-
termediate part 18 of the camshaft assembly 10 is
changed, the effective cam surfaces in use are also
changed which is explained in the following.
[0035] Now referring back to the Figure 1, the interme-
diate part 18 comprises a first set of cams 22 for use in
operating intake valves (not shown) of an internal com-
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bustion piston engine, and second set of cams 24 for use
in operating exhaust valves (not shown) of an internal
combustion piston engine 12. Each one of the cams of
first set of cams 22 and the second set of cams 24 con-
sists of a first cam surface I and a second cam surface
II being adjacent to each other in the direction of the lon-
gitudinal axis D. In the embodiment shown in the figure
1 the width of the first cam surface I and the second cam
surface II is substantially equal to the width of the spacer
part 20. What is more important than the width is that the
control of the cam follower changes from the first cam
surface to the second cam surface, i.e. the intermediate
part moves enough, when the setup of the assembly 10
is changed The width means a dimension in the direction
of the longitudinal axis D.
[0036] The solution is advantageously usable in an in-
ternal combustion piston engine which is convertible be-
tween at least two operational configurations. For exam-
ple, meaning that the engine can be converted from die-
sel engine to gas engine and vice versa.
[0037] The engine is provided with an actuation system
26 for operating i.e. opening and closing its gas exchange
valves (not shown) driven or actuated by the camshaft
assembly 10. The actuation system 26 comprises a cam
follower 28 arranged in connection with each valve ac-
tuator. The cam follower is configured to follow the cam
surface and thus reciprocate according to change of the
radial distance of the cam surface from the rotation axis
of the camshaft assembly. The actuation system belongs
to the engine 12 and is arranged to a predetermined,
fixed longitudinal position in the direction of the longitu-
dinal axis D in the engine. Therefore, when the camshaft
assembly 10 is changed between the setups A and B in
respect to the end parts 16.1, 16.2 and the bearings 14,
the cam surface effective to the respective cam follower
is changed accordingly.
[0038] In the embodiment of figure 1 the intermediate
part 18 further comprises a third set of cams 25 for use
in operating a liquid fuel pump 27 of an internal combus-
tion piston engine. This setup can therefore be used in
an engine operating according to diesel cycle using liquid
fuel. Also the fuel pump is provided with a cam follower
28. In the embodiment of figure 1 each one of the cams
of third set of cams 25 has only a first cam surface I. The
first cam surface is intended for use when the engine is
configured to operate according to diesel cycle and when
the camshaft has been modified such that no cam surface
is at the location of the fuel pump 27 the engine can be
operated as for example spark ignited gas engine.
[0039] The intermediate part 18 comprises a number
of cam sections 18.1 being equal to the number of cylin-
ders of the engine 12. Each one of the cam sections 18.1
comprises at least one cam belonging to the first set of
cams 22 and at least one cam belonging to the second
set of cams 24 as is shown in the embodiment of figure
2. The camshaft assembly according to the embodiment
of the figure 2 is usable for cases where different gas
exchange behaviour is desired to be obtained. Otherwise

the camshaft assembly 10 shown in the figure 2 corre-
sponds to that shown in the figure 1. In the embodiment
of the figure 1 the cam section 18.1 comprises also one
cam belonging to the third set of the cams 25 intended
for operate eg. a fuel pump. The intermediate part 18
comprises also a number of shaft parts 18.2 between the
cam sections 18.1 releasably mounted one after the other
forming the intermediate part 18 of the camshaft assem-
bly 10. The shaft part 18.2 is advantageously provided
with a bearing surface to make it possible to support the
cam shaft assembly 10 rotatably in respect to its longi-
tudinal axis, between the end parts thereof, by means of
the shaft parts 18.2. The number of cams may vary ac-
cording to the design of the engine, i.e. according to the
actual number of gas exchange valves in one cylinder
and number of other camshaft operated devices.
[0040] The first cam surface I and a second cam sur-
face II comprise different cam profiles for use at different
configurations of the engine and the selection of the used
cam surface is employed by alternatively selecting and
assembling the first or the second setup of the camshaft
assembly 10. The change of the setup is done while the
engine is stopped. When a cam shaft assembly 10 ac-
cording to the invention is installed to an internal com-
bustion engine 12, the engine is easily configurable af-
terwards into two or more different mode of operation by
means of the camshaft assembly according to the inven-
tion. The characteristics of the cam systems of the engine
can be changed in a straight forward manner and with
minimum alterations of the camshaft, even as an onsite
service procedure to meet the demands of the respective
engine configuration.
[0041] In the setup shown in the figure 1 view A the
internal combustion engine is configured to operate using
use liquid fuel. This may be implemented for example as
a dual fuel (DF) engine using diesel pilot injection or as
a commonly known diesel mode operation, which of
course may require that the cam surfaces are different
in different cases. For example when the cam surfaces
of the third set of cams 25 are used in DF engine the
length of the stroke of fuel pump and timing of the fuel
injection may be set to be different from the case where
the third set of cams 25 are used in a diesel engine, which
requires longer stroke of the pump (greater amount of
fuel).
[0042] In the case shown in the view A the spacer part
20 is between the second end part 16.2 and the interme-
diate part 18, Now, the first cam surfaces I of the sets of
cams 22,24 are in an axial position, in the direction of the
longitudinal axis D, where the first cam surfaces are in
cooperation with the respective cam followers 28 of the
valve actuation system. This way the first cam surfaces
I are operating the gas exchange valves and also the first
cam surfaces of the third set of cams 25 are in cooper-
ation with the respective cam followers 28 of the fuel
pumps 27. It comes clear that according to the invention
the intermediate part 18 can be moved in the engine in
its axial direction such that one of several adjacent cam
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surfaces of a set of cams 22, 24 is positioned at a location
of its operational counterpart, i.e. a cam follower, such
as a cam follower of a gas exchange valve or a fuel pump,
in the engine. The length of the move of the intermediate
part 18 must change the control of cam follower from the
first cam surface to the second cam surface, which makes
it possible to result in different kind of control of the fol-
lower.
[0043] In the setup shown in the figure 1 view B the
internal combustion engine is configured to operate as a
gas engine which is ignited by applying ignition energy
directly to the combustion chamber, such as spark igni-
tion, laser ignition or plasma ignition. In the case shown
in the view B the spacer part 20 is between the first end
part 16.1 and a cam section 18.1 of the intermediate part
18. In this position of the camshaft assembly 10 the sec-
ond cam surfaces II of the sets of cams 22,24 are in a
position, in the direction of the longitudinal axis D, where
they are in cooperation with the respective cam followers
28 of the actuation system operating the gas exchange
valves. As the view B shows schematically, the cam fol-
lower 28 of the fuel pump 27 has been removed to allow
the shifting the intermediate part 18 of the camshaft as-
sembly 10. This may be done, because the engine does
not need liquid fuel in this case. In practise the construc-
tion of the engine may be such that no modifications are
needed to the engine i.e. the removal of the cam follower
28 of the fuel pump should not be understood to be a
mandatory step.
[0044] Figure 3 shows in more detailed manner a side
view of the cam section 18.1 similar to the figure 2 and
the shaft part 18.2 and the spacer part 20. There are also
shown front views of the cam section 18.1 and the space
part 20. Now, the intermediate part 18 is assembled by
making use of a required number of cam sections 18.1
and the shaft parts 18.2 and assembling them one after
the other. The cam sections 18.1 and the shaft part 18.2
are provided with first attachment means 30 at the lon-
gitudinal ends thereof. Since the intermediate part 18 is
formed from the cam sections 18.1 and the shaft part
18.2, also the intermediate part is provided with the first
attachment means 30 and therefore the intermediate part
18 can be releasably assembled to the first end part 16.1
and the second end part 16.2 by means of the first at-
tachment means 30.
[0045] The spacer part 20 is provided with a second
attachment means 32 at its both longitudinal ends which
second attachment means 32 is compatible for installa-
tion with first attachment means 30. Even if not shown
here, the first end part 16.1 and the second end part 16.2
are also provided with the first attachment means 30 and
therefore the space part can be attached with the end
parts also. The second attachment means 32 and the
first attachment means30 are compatible with each other
such that the spacer part 20 is selectively installable ei-
ther between the first end part 16.1 and the intermediate
part 18 or between the second end part 16.2 and the
intermediate part 18.

[0046] In the embodiment of the parts of the assembly
10 shown the figure 3 the first attachment means 30 and
the second attachment means 32 comprise a flange sec-
tion 34 at the axial ends. The flange sections 34 are com-
patible with each other for butting assembly. The flange
sections 34 are provided with openings 40 for a screw
36 or a like threaded bar. The openings 40 are arranged
in angularly spaced manner to circumscribe the edge por-
tion of the flange section 34. The shaft part 18.2 is pro-
vided with threaded holes 38 arranged to mate with the
openings 40 arranged in angularly spaced to circum-
scribe the edge portion of the flange section 34. The
flange sections 34 are also provided with guide and/or
centering means 42 at their axial ends. The guide and/or
centering means 42 are shown here to be in a form of
truncated cone axially bulging in and out in the butting
faces attached to each other. In one axial end of the part
of the assembly the truncated cone is axially bulging in
(recess) and at the opposite axial end the truncated cone
is bulging out (protrusion). This way in successively as-
sembled parts the truncated cone shaped guide and/or
centering means 42 are arranged mating with each other.
Another possibility to obtain similar effect is using a form
of hemisphere. Figure 3 shows also the cam surfaces I,
II of cam section 1 8.1.
[0047] In the figure 5 there is shown another embodi-
ment of the invention. As is depicted in the figure 5 the
effects of the invention can be obtained also by a cam-
shaft assembly where the means for changing the rela-
tive position of the intermediate part 18 comprises spac-
ers 20 assembled simultaneously at both ends of the
intermediate part 18. The spacer parts are of different
length in the direction of the longitudinal axis D. The fea-
ture that the spacers 20 are of different length can be
obtained also by providing three substantially equal spac-
ers 20, one of which is assembled in one end of the in-
termediate part 18 and two of which are assemble in other
end of the intermediate part 18, which is indicated by a
dotted line in the spacer part 20 right side of the interme-
diate part 18.
[0048] In the Figure 6 there is shown a still another
embodiment of the invention. In this embodiment the in-
termediate part 18 can be moved along its longitudinal
axis D as follows. The camshaft assembly comprises the
first end part 16.1 and to the second end part 16.2. The
first end part 16.1 is adapted to provide its support on
the bearing 14 using a certain range in the direction of
the longitudinal axis D. In other words the first end part
16.1 can be fixed to the engine at different longitudinal
positions. On the other hand, the assembly comprises
two separate second end parts 16.2a, 16.2b, one of which
is in use when the engine is arranged to run in the first
mode of operation, while the other is for use when the is
arranged to run in the second mode of operation. The
second end parts 16.2a, 16.2b are of different coupling
lengths such that, depending on which one of the end
parts is in use, the position of the intermediate part 18 is
changed. The coupling length means the distance from
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the bearing 14 to the first attachment means 30 i.e. the
end of the intermediate part 18 in the assembly. When
the position of the second end part 16.2a, 16.2b is
changed the support position of the first end part 16.1 on
the bearing 14 is changed respectively and the interme-
diate part 18 is moved.
[0049] Corresponding effect can be obtained also by
using one (or more) spacer part 20, which is either as-
sembled or disassembled between the second end part
16.2 and the intermediate part 18, only, which sets the
intermediate part at different longitudinal position. Also
in this case the support of the first end part 16.1 on the
bearing 14 is changed respectively as described above
and the intermediate part 18 is moved.
[0050] So, generally the camshaft arrangement is us-
able in a method of converting an internal combustion
piston engine, which engine comprising the camshaft as-
sembly according to anyone of the embodiments de-
scribed herein, to run in at least two operational modes,
in which method the engine is arranged to run in a first
mode of operation such that the intermediate part 18 is
assembled into the camshaft assembly between the first
end part 16.1 and to the second end part 16.2 at such
longitudinal position that a cam follower in the engine
takes it guidance from the first cam surface I, and the
engine is arranged to run in a second mode of operation
such that the intermediate part 18 is assembled into the
camshaft assembly at such position that cam followers
take their guidance from the second cam surface II.
[0051] While the invention has been described herein
by way of examples in connection with what are, at
present, considered to be the most preferred embodi-
ments, it is to be understood that the invention is not
limited to the disclosed embodiments, but is intended to
cover various combinations or modifications of its fea-
tures, and several other applications included within the
scope of the invention, as defined in the appended
claims. The details mentioned in connection with any em-
bodiment above may be used in connection with another
embodiment when such combination is technically fea-
sible.

Claims

1. A camshaft assembly for an internal combustion pis-
ton engine comprising a first end part (16.1) and a
second end part (16.2) and between the first end
part (16.1) and the second end part (16.2) an inter-
mediate part (18) in which cams of the camshaft as-
sembly are provided, which end parts (16.1,16.2) are
provided with a bearing surface such that the cam-
shaft assembly (10) can be assembled to the engine
(12) rotatably supported by bearings (14) via the
bearing surfaces, and wherein the camshaft assem-
bly has an direction of longitudinal axis (D), wherein
at least one of the cams of the intermediate part (18)
comprise a first cam surface (I) and a second cam

surface (II) substantially next to each other in the
direction of the longitudinal axis (D), characterized
in that the intermediate part (18) is releasably as-
sembled to the first end part (16.1) and to the second
end part (16.2).

2. A camshaft assembly for an internal combustion pis-
ton engine according to claim 1, characterized in
that the camshaft assembly comprises means for
changing, in the direction of longitudinal axis (D), a
relative position of the intermediate part (18) in re-
spect to the bearing surface of the first end part (16.1)
and the bearing surface of the second end part
(16.2).

3. A camshaft assembly for an internal combustion pis-
ton engine according to claim 1 or 2, characterized
in that the intermediate part (18) comprises a first
set of cams (22) for use in operating intake valves
of an internal combustion piston engine, and second
set of cams (24) for use in operating exhaust valves
of an internal combustion piston engine (12), and
that each one of the cams of first set of cams (22)
and the second set of cams (24) comprises a first
cam surface (I) and a second cam surface (II) being
adjacent to each other in the direction of the longi-
tudinal axis (D).

4. A camshaft assembly for an internal combustion pis-
ton engine according to claim 1 or 3, characterized
in that the intermediate part (18) comprises a third
set of cams (25) for use in operating a fuel pump of
an internal combustion piston engine (12), and that
each one of the cams of third set of cams consists
only a first cam surface (I).

5. A camshaft assembly for an internal combustion pis-
ton engine according to claim 1 or 3, characterized
in that the intermediate part (18) comprises a third
set of cams (25) for use in operating a fuel pump of
an internal combustion piston engine (12), and that
each one of the cams of third set of cams (25) com-
prises a first cam surface (I) and a second cam sur-
face (II) being adjacent to each other in the direction
of the longitudinal axis (D).

6. A camshaft assembly for an internal combustion pis-
ton engine according to claim 2, characterized in
that the means for changing a relative position of
the intermediate part (18) comprises a spacer part
(20) arranged assemblable either between the first
end part (16.1) and the intermediate part (18), or
between the second end part (16.2) and the inter-
mediate part (18).

7. A camshaft assembly for an internal combustion pis-
ton engine according to claim 2, characterized in
that the intermediate part (18) is releasably assem-
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blable to the first end part (16.1) and to the second
end part (16.2) and that the camshaft assembly (10)
comprises a first spacer part (20) assembled be-
tween the first end part (16.1) and the intermediate
part (18).

8. A camshaft assembly for an internal combustion pis-
ton engine according to claim 2, characterized in
that the intermediate part (18) is releasably assem-
blable to the first end part (16.1) and to the second
end part (16.2) and that the camshaft assembly (10)
comprises a first spacer part (20) assembled be-
tween the first end part (16.1) and the intermediate
part (18) and a second spacer part (20) assembled
between the second end part (16.2) and the inter-
mediate part (18), wherein the first and the second
spacer part (20) are of different length in the direction
of longitudinal axis (D), and that the first spacer part
(20) and the second spacer part (20) are inter-
changeable with each other for changing, in the di-
rection of longitudinal axis (D), the relative position
of the intermediate part (18) in respect to the bearing
surface of the first end part (16.1) and the bearing
surface of the second end part (16.2).

9. A camshaft assembly for an internal combustion pis-
ton engine according to claim 2, characterized in
that the means for changing the relative position of
the intermediate part (18) comprises a first second
end part (16.2a) and a second second end part
(16.2b) which are provided with different coupling
lengths the direction of longitudinal axis (D).

10. A camshaft assembly for an internal combustion pis-
ton engine according to claim 2, characterized in
that the means for changing the relative position of
the intermediate part (18) comprises a first end part
(16.1) and a second end part (16.2) which are pro-
vided with different coupling lengths the direction of
longitudinal axis (D), are replaceable with each other
for changing, in the direction of longitudinal axis (D),
wherein the first end part (16.1) and the second end
part (16.2) are of different length in the direction of
longitudinal axis (D), and wherein the first end part
(16.1) and the second end part (16.2) are inter-
changeable with each other for changing, in the di-
rection of longitudinal axis (D), the relative position
of the intermediate part (18) in respect to the bearing
surface of the first end part (16.1) and the bearing
surface of the second end part (16.2).

11. A camshaft assembly for an internal combustion pis-
ton engine according to claim 3, characterized in
that the intermediate part (18) is releasably assem-
blable to the first end part (16.1) and to the second
end part (16.2) by first attachment means between
the first end part (16.1) and the intermediate part (18)
and between the second end part (16.2) and the in-

termediate part (18) and that the spacer part (20), is
provided with a second attachment means at its both
longitudinal ends, which second attachment means
(20) is compatible for releasable assembly with at
least one of the first attachment means between the
first end part (16.1) and the intermediate part (18),
and the first attachment means between the second
end part (16.2) and the intermediate part (18).

12. A camshaft assembly for an internal combustion pis-
ton engine according to claim 3, characterized in
that the intermediate part (18) of the camshaft as-
sembly comprises a number of cam sections (18.1),
each one of the cam sections (18.1) comprises at
least one cam belonging to a first set of cams (22)
and at least one cam belonging to the second set of
cams (24) and a number of shaft parts (18.2) be-
tween the cam sections (18.1) releasably mounted
one after the other forming the intermediate part (18)
of the camshaft assembly (10).

13. A camshaft assembly for an internal combustion pis-
ton engine according to claim 3 and 4, characterized
in that the intermediate part (18) of the camshaft
assembly (10) comprises a number of cam sections
(18.1) each one of the cam sections (18.1) comprises
at least one cam belonging to a first set of cams (22)
and at least one cam belonging to the second set of
cams (24), and at least one cam belonging to the
third set of cams (25), and a number of shaft parts
between the cam sections releasably mounted one
after the other forming the intermediate part of the
camshaft assembly.

14. A camshaft arrangement for an internal combustion
piston engine according to claim 1, characterized
in that the first cam surface (I) and a second cam
surface comprise different cam profiles.

15. Method of converting an internal combustion piston
engine, comprising the camshaft assembly accord-
ing to claim 1, to run in at least two operational
modes, in which method the engine is arranged to
run in a first mode of operation such that the inter-
mediate part (18) is assembled into the camshaft
assembly between the first end part (16.1) and to
the second end part (16.2) at such longitudinal po-
sition that a cam follower in the engine takes it guid-
ance from the first cam surface (I), and the engine
is arranged to run in a second mode of operation
such that the intermediate part (18) is assembled
into the camshaft assembly at such position that cam
followers take their guidance from the second cam
surface (II).
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Patentansprüche

1. Nockenwellenanordnung für eine Hubkolbenmotor,
die ein erstes Endteil (16.1) und ein zweites Endteil
(16.2) und zwischen dem ersten Endteil (16.1) und
dem zweiten Endteil (16.2) ein Zwischenteil (18) um-
fasst, in dem Nocken der Nockenwellenanordnung
bereitgestellt sind, wobei die Endteile (16.1, 16.2)
mit einer Lageroberfläche derart versehen sind,
dass die Nockenwellenanordnung (10) an dem Mo-
tor (12) drehbar von Lagern (14) über die Lagero-
berflächen gestützt zusammengefügt werden kann,
und wobei die Nockenwellenanordnung eine Rich-
tung einer Längsachse (D) aufweist, wobei mindes-
tens einer der Nocken des Zwischenteils (18) eine
erste Nockenlauffläche (I) und eine zweiten Nocken-
lauffläche (II) im Wesentlichen nebeneinander in der
Richtung der Längsachse (D) umfasst, dadurch ge-
kennzeichnet, dass das Zwischenteil (18) freigeb-
bar mit dem ersten Endteil (16.1) und dem zweiten
Endteil (16.2) zusammengefügt ist.

2. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 1, dadurch gekennzeichnet, dass
die Nockenwellenanordnung Mittel zum Ändern in
der Richtung einer Längsachse (D) einer relativen
Position des Zwischenteils (18) in Bezug auf die La-
geroberfläche des ersten Endteils (16.1) und die La-
geroberfläche des zweiten Endteils (16.2) umfasst.

3. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 1 oder 2, dadurch gekennzeichnet,
dass das Zwischenteil (18) einen ersten Satz von
Nocken (22) zur Verwendung beim Betreiben von
Ansaugventilen eines Hubkolbenmotors umfasst,
und einen zweiten Satz von Nocken (24) zur Ver-
wendung beim Betreiben von Abgasventilen eines
Hubkolbenmotors (12) umfasst, und dass jeder der
Nocken des ersten Satzes von Nocken (22) und des
zweiten Satzes von Nocken (24) eine erste Nocken-
lauffläche (I) und eine zweite Nockenlauffläche (II)
umfasst, die in der Richtung der Längsachse (D) ne-
beneinander liegen.

4. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 1 oder 3, dadurch gekennzeichnet,
dass das Zwischenteil (18) einen dritten Satz von
Nocken (25) zur Verwendung beim Betreiben einer
Kraftstoffpumpe eines Hubkolbenmotors (12) um-
fasst, und dass jeder der Nocken des dritten Satzes
von Nocken nur aus einer ersten Nockenlauffläche
(I) besteht.

5. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 1 oder 3, dadurch gekennzeichnet,
dass das Zwischenteil (18) einen dritten Satz von
Nocken (25) zur Verwendung beim Betreiben einer
Kraftstoffpumpe eines Hubkolbenmotors (12) um-

fasst, und dass jeder der Nocken des dritten Satzes
von Nocken (25) eine erste Nockenlauffläche (I) und
eine zweite Nockenlauffläche (II) umfasst, die in der
Richtung der Längsachse (D) nebeneinander liegen.

6. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 2, dadurch gekennzeichnet, dass
das Mittel zum Ändern der relativen Position des Zwi-
schenteils (18) ein Abstandhalterteil (20) umfasst,
das entweder zwischen dem ersten Endteil (16.1)
und dem Zwischenteil (18) oder zwischen dem zwei-
ten Endteil (16.2) und dem Zwischenteil (18) zusam-
mengefügt eingerichtet ist.

7. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 2, dadurch gekennzeichnet, dass
das Zwischenteil (18) freigebbar an dem ersten End-
teil (16.1) und an dem zweiten Endteil (16.2) zusam-
menfügbar ist, und dass die Nockenwellenanord-
nung (10) ein erstes Abstandhalterteil (20) umfasst,
das zwischen dem ersten Endteil (16.1) und dem
Zwischenteil (18) zusammengefügt ist.

8. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 2, dadurch gekennzeichnet, dass
das Zwischenteil (18) freigebbar an dem ersten End-
teil (16.1) und an dem zweiten Endteil (16.2) zusam-
menfügbar ist, und dass die Nockenwellenanord-
nung (10) ein erstes Abstandhalterteil (20) umfasst,
das zwischen dem ersten Endteil (16.1) und dem
Zwischenteil (18) zusammengefügt ist, und ein zwei-
tes Abstandhalterteil (20), das zwischen dem zwei-
ten Endteil (16.2) und dem Zwischenteil (18) zusam-
mengefügt ist, wobei das erste und das zweite Ab-
standhalterteil (20) eine unterschiedliche Länge in
der Richtung der Längsachse (D) aufweisen, und
dass das erste Abstandhalterteil (20) und das zweite
Abstandhalterteil (20) miteinander austauschbar
sind, um in der Richtung der Längsachse (D) die
relative Position des Zwischenteils (18) in Bezug auf
die Lageroberfläche des ersten Endteils (16.1) und
der Lageroberfläche des zweiten Endteils (16.2) zu
ändern.

9. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 2, dadurch gekennzeichnet, dass
das Mittel zum Ändern der relativen Position des Zwi-
schenteils (18) ein erstes zweites Endteil (16.2a) und
ein zweites zweites Endteil (16.2b) umfasst, die mit
unterschiedlichen Kopplungslängen der Richtung
der Längsachse (D) versehen sind.

10. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 2, dadurch gekennzeichnet, dass
das Mittel zum Ändern der relativen Position des Zwi-
schenteils (18) ein erstes Endteil (16.1) und ein zwei-
tes Endteil (16.2) umfasst, die mit unterschiedlichen
Kopplungslängen der Richtung der Längsachse (D)
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versehen sind, miteinander ersetzbar sind, um in der
Richtung der Längsachse (D) zu ändern, wobei das
erste Endteil (16.1) und das zweite Endteil (16.2)
eine unterschiedliche Länge in der Richtung der
Längsachse (D) aufweisen, und wobei das erste
Endteil (16.1) und das zweite Endteil (16.2) mitein-
ander austauschbar sind, um in der Richtung der
Längsachse (D) die relative Position des Zwischen-
teils (18) in Bezug auf die Lageroberfläche des ers-
ten Endteils (16.1) und die Lageroberfläche des
zweiten Endteils (16.2) zu ändern.

11. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 3, dadurch gekennzeichnet, dass
das Zwischenteil (18) freigebbar mit dem ersten End-
teil (16.1) und mit dem zweiten Endteil (16.2) durch
erste Befestigungsmittel zwischen dem ersten End-
teil (16.1) und dem Zwischenteil (18) sowie zwischen
dem zweiten Endteil (16.2) und dem Zwischenteil
(18) zusammenfügbar ist, und dass das Abstandhal-
terteil (20) mit einem zweiten Befestigungsmittel an
seinen beiden Längsenden versehen ist, wobei das
zweite Befestigungsmittel (20) zum freigebbaren Zu-
sammenfügen mit mindestens einem des ersten Be-
festigungsmittels zwischen dem ersten Endteil
(16.1) und dem Zwischenteil (18) und des ersten Be-
festigungsmittels zwischen dem zweiten Endteil
(16.2) und dem Zwischenteil (18) kompatibel ist.

12. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 3, dadurch gekennzeichnet, dass
das Zwischenteil (18) der Nockenwellenanordnung
eine Anzahl von Nockenteilen (18.1) umfasst, wobei
jeder der Nockenteile (18.1) mindestens einen No-
cken umfasst, der zu einem ersten Satz von Nocken
(22) gehört, und mindestens einen Nocken, der zu
dem zweiten Satz von Nocken (24) gehört, sowie
eine Anzahl von Wellenteilen (18.2) zwischen den
Nockenteilen (18.1), die freigebbar nacheinander
montiert sind, indem sie das Zwischenteil (18) der
Nockenwellenanordnung (10) bilden.

13. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 3 oder 4, dadurch gekennzeichnet,
dass das Zwischenteil (18) der Nockenwellenanord-
nung (10) eine Anzahl von Nockenteilen (18.1) um-
fasst, wobei jeder der Nockenteile (18.1) mindestens
einen Nocken umfasst, der zu einem ersten Satz von
Nocken (22) gehört, und mindestens einen Nocken,
der zu dem zweiten Satz von Nocken (24) gehört,
und mindestens einen Nocken, der zu dem dritten
Satz von Nocken (25) gehört, sowie eine Anzahl von
Wellenteilen zwischen den Nockenteilen, die frei-
gebbar nacheinander montiert sind, indem sie das
Zwischenteil der Nockenwellenanordnung bilden.

14. Nockenwellenanordnung für einen Hubkolbenmotor
nach Anspruch 1, dadurch gekennzeichnet, dass

die erste Nockenlauffläche (I) und eine zweite No-
ckenlauffläche unterschiedliche Nockenprofile um-
fassen.

15. Verfahren zum Umwandeln eines Hubkolbenmo-
tors, der die Nockenwellenanordnung nach An-
spruch 1 umfasst, um in mindestens zwei Betriebs-
arten zu laufen, wobei der Motor bei dem Verfahren
dazu eingerichtet ist, in einer ersten Betriebsart der-
art zu laufen, dass das Zwischenteil (18) in die No-
ckenwellenanordnung zwischen dem ersten Endteil
(16.1) und dem zweiten Endteil (16.2) an einer
Längsposition derart zusammengefügt ist, dass ein
Nockenstößel in dem Motor seine Führung von der
ersten Nockenlauffläche (I) bezieht, und der Motor
dazu eingerichtet ist, in einer zweiten Betriebsart
derart zu laufen, dass das Zwischenteil (18) in die
Nockenwellenanordnung an einer Position derart
zusammengefügt ist, dass Nockenstößel ihre Füh-
rung von der zweiten Nockenlauffläche (II) beziehen.

Revendications

1. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne comprenant une première par-
tie d’extrémité (16.1) et une deuxième partie d’ex-
trémité (16.2) et entre la première partie d’extrémité
(16.1) et la deuxième partie d’extrémité (16.2) une
partie intermédiaire (18) dans laquelle sont prévues
des cames de l’ensemble d’arbre à cames, lesquel-
les parties d’extrémité (16.1, 16.2) sont pourvues
d’une surface d’appui de sorte que l’ensemble d’ar-
bre à cames (10) puisse être assemblé au moteur
(12) supporté en rotation par des paliers (14) via les
surfaces d’appui, et dans lequel l’ensemble arbre à
cames a une direction d’axe longitudinal (D), dans
laquelle au moins une des cames de la partie inter-
médiaire (18) comprend une première surface de
came (I) et une deuxième surface de came (II) sen-
siblement côte à côte dans la direction de l’axe lon-
gitudinal (D), caractérisé en la partie intermédiaire
(18) est assemblée de manière amovible à la pre-
mière partie d’extrémité (16.1) et à la deuxième par-
tie d’extrémité (16.2).

2. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 1, ca-
ractérisé en ce que l’ensemble d’arbre à cames
comprend des moyens pour modifier, dans la direc-
tion de l’axe longitudinal (D), une position relative de
la partie intermédiaire (18) par rapport à la surface
d’appui de la première partie d’extrémité (16.1) et la
surface d’appui de la deuxième partie d’extrémité
(16.2).

3. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 1 ou 2,
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caractérisé en ce que la partie intermédiaire (18)
comprend un premier ensemble de cames (22) des-
tiné à être utilisé pour actionner les soupapes d’ad-
mission d’un moteur à piston à combustion interne,
et un deuxième ensemble de cames (24) destiné à
être utilisé dans le cadre du fonctionnement des sou-
papes d’échappement d’un moteur à piston à com-
bustion interne (12), et en ce que chacune des ca-
mes du premier ensemble de cames (22) et du
deuxième ensemble de cames (24) comprend une
première surface de came (I) et une deuxième sur-
face de came (II) étant adjacentes l’une à l’autre dans
la direction de l’axe longitudinal (D).

4. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 1 ou 3,
caractérisé en ce que la partie intermédiaire (18)
comprend un troisième ensemble de cames (25) à
utiliser pour faire fonctionner une pompe à carburant
d’un moteur à piston à combustion interne (12), et
que chacune des cames du troisième ensemble de
cames consiste uniquement en une première surfa-
ce de came (I).

5. Ensemble d’arbre à cames pour moteur à piston à
combustion interne selon la revendication 1 ou 3,
caractérisé en ce que la partie intermédiaire (18)
comprend un troisième ensemble de cames (25)
destiné à être utilisé pour faire fonctionner une pom-
pe à carburant d’un moteur à piston à combustion
interne (12), et en ce que chacune des cames du
troisième ensemble de cames (25) comprend une
première surface de came (I) et une deuxième sur-
face de came (II) étant adjacentes l’une à l’autre dans
la direction de l’axe longitudinal (D).

6. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 2, ca-
ractérisé en ce que les moyens pour modifier une
position relative de la partie intermédiaire (18) com-
prennent une partie d’entretoise (20) disposée en
étant assemblable soit entre la première partie d’ex-
trémité (16.1) et la partie intermédiaire (18), soit en-
tre la deuxième partie d’extrémité (16.2) et la partie
intermédiaire (18).

7. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 2, ca-
ractérisé en ce que la partie intermédiaire (18) est
assemblable de manière amovible à la première par-
tie d’extrémité (16.1) et à la deuxième partie d’extré-
mité (16.2) et en ce que l’ensemble d’arbre à cames
(10) comprend une première partie d’entretoise (20)
assemblée entre la première partie d’extrémité
(16.1) et la partie intermédiaire (18).

8. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 2, ca-

ractérisé en ce que la partie intermédiaire (18) est
assemblable de manière amovible à la première par-
tie d’extrémité (16.1) et à la deuxième partie d’extré-
mité (16.2) et en ce que l’ensemble d’arbre à cames
(10) comprend une première partie d’entretoise (20)
assemblée entre la première partie d’extrémité
(16.1) et la partie intermédiaire (18) et une deuxième
partie d’entretoise (20) assemblée entre la deuxième
partie d’extrémité (16.2) et la partie intermédiaire
(18), dans lequel la première et la deuxième partie
d’entretoise (20) sont de longueurs différentes dans
la direction de l’axe longitudinal (D), et en ce que la
première partie d’entretoise (20) et la deuxième par-
tie d’entretoise (20) sont interchangeables l’une
avec l’autre pour modifier, dans la direction de l’axe
longitudinal (D), la position relative de la partie inter-
médiaire (18) par rapport à la surface d’appui de la
première partie d’extrémité (16.1) et la surface d’ap-
pui de la deuxième partie d’extrémité (16.2).

9. Ensemble d’arbre à cames pour moteur à piston à
combustion interne selon la revendication 2, carac-
térisé en ce que les moyens pour modifier la position
relative de la partie intermédiaire (18) comprennent
une première deuxième partie d’extrémité (16.2a) et
une deuxième deuxième partie d’extrémité (16.2b)
qui sont pourvues de différentes longueurs d’accou-
plement dans la direction de l’axe longitudinal (D) .

10. Ensemble d’arbre à cames pour moteur à piston à
combustion interne selon la revendication 2, carac-
térisé en ce que les moyens pour modifier la position
relative de la partie intermédiaire (18) comprennent
une première partie d’extrémité (16.1) et une deuxiè-
me partie d’extrémité (16.2) qui sont pourvues de
différentes longueurs d’accouplement dans la direc-
tion de l’axe longitudinal (D), sont remplaçables l’un
par l’autre pour modifier, dans la direction de l’axe
longitudinal (D), dans laquelle la première partie
d’extrémité (16.1) et la deuxième partie d’extrémité
(16.2) sont de longueur différente dans la direction
de l’axe longitudinal (D), et dans lequel la première
partie d’extrémité (16.1) et la deuxième partie d’ex-
trémité (16.2) sont interchangeables l’une avec
l’autre pour modifier, dans la direction de l’axe lon-
gitudinal (D), la position relative de la partie intermé-
diaire (18) par rapport à la surface d’appui de la pre-
mière partie d’extrémité (16.1) et à la surface d’appui
de la deuxième partie d’extrémité (16.2).

11. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 3, ca-
ractérisé en ce que la partie intermédiaire (18) est
assemblable de manière amovible à la première par-
tie d’extrémité (16.1) et à la deuxième partie d’extré-
mité (16.2) par des premiers moyens de fixation en-
tre la première partie d’extrémité (16.1) et la partie
intermédiaire (18) et entre la deuxième partie d’ex-

19 20 



EP 3 669 068 B1

12

5

10

15

20

25

30

35

40

45

50

55

trémité (16.2) et la partie intermédiaire (18) et en ce
que la partie d’entretoise (20), est pourvue d’un
deuxième moyen de fixation à ses deux extrémités
longitudinales, lequel deuxième moyen de fixation
(20) est compatible pour un assemblage réversible
avec au moins un des premiers moyens de fixation
entre la première partie d’extrémité (16.1) et la partie
intermédiaire (18), et les premiers moyens de fixa-
tion entre la deuxième partie d’extrémité (16.2) et la
partie intermédiaire (18).

12. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon la revendication 3, ca-
ractérisé en ce que la partie intermédiaire (18) de
l’ensemble d’arbre à cames comprend un certain
nombre de sections de came (18.1), chacune des
sections de came (18.1) comprend au moins une
came appartenant à un premier ensemble de cames
(22) et au moins une came appartenant au deuxième
ensemble de cames (24) et un certain nombre de
parties d’arbre (18.2) entre les sections de came
(18.1) montées de manière réversible l’une après
l’autre formant la partie intermédiaire (18) de l’en-
semble arbre à cames (10).

13. Ensemble d’arbre à cames pour un moteur à piston
à combustion interne selon les revendications 3 et
4, caractérisé en ce que la partie intermédiaire (18)
de l’ensemble d’arbre à cames (10) comprend un
certain nombre de sections de came (18.1) chacune
des sections de came (18.1) comprend au moins
une came appartenant à un premier ensemble de
cames (22) et au moins une came appartenant au
deuxième ensemble de cames (24), et au moins une
came appartenant au troisième ensemble de cames
(25), et un certain nombre de parties d’arbre entre
les sections de came montées de manière réversible
les unes après les autres formant la partie intermé-
diaire de l’ensemble d’arbre à cames.

14. Agencement d’arbre à cames pour un moteur à pis-
ton à combustion interne selon la revendication 1,
caractérisé en ce que la première surface de came
(I) et une deuxième surface de came comprennent
des profils de came différents.

15. Procédé de conversion d’un moteur à piston à com-
bustion interne, comprenant l’ensemble d’arbre à ca-
mes selon la revendication 1, pour fonctionner dans
au moins deux modes de fonctionnement, dans le-
quel procédé le moteur est agencé pour fonctionner
dans un premier mode de fonctionnement de sorte
que la partie intermédiaire (18) soit assemblée dans
l’ensemble d’arbre à cames entre la première partie
d’extrémité (16.1) et la deuxième partie d’extrémité
(16.2) à une position longitudinale telle qu’un suiveur
de came dans le moteur le guide à partir de la pre-
mière surface de came (I), et le moteur est agencé

pour fonctionner dans un deuxième mode de fonc-
tionnement de sorte que la partie intermédiaire (18)
soit assemblée dans l’ensemble d’arbre à cames à
une position telle que les suiveurs de came le guident
à partir de la deuxième surface de came (II).
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