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(57)  Aninternal combustion engine is presented in
which the engine block (1) comprises a first (7) and a
second (8) engine block part, in contact with each other
at a plane of contact (10), located at a distance from a
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member (5) adapted to be driven by the crankshaft (2),
is positioned in the plane of contact (10) between the
first (7) and second (8) engine block part. A method for
producing an internal combustion engine is also pre-
sented, comprising the steps of mounting a second en-
gine block part (8) to a first engine block part (7), pro-
ducing a bore (30) in the engine block (1) for a crank-
shaft (2) at a distance from a plane of contact (10) be-
tween the first (7) and second (8) engine block part, and
producing a bore (31) for an additional shaft (3) in said
plane of contact (10).
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Description
TECHNICAL FIELD

[0001] The present invention relates to an internal
combustion engine comprising an engine block, a
crankshaft and an additional shaft, supporting a drive
member adapted to be driven, directly or indirectly, by
the crankshaft. The invention also relates to a method
for producing an internal combustion engine, compris-
ing an engine block, a crankshaft and an additional
shaft, supporting a drive member adapted to be driven,
directly or indirectly, by the crankshaft.

TECHNICAL BACKGROUND

[0002] Traditional internal combustion engines drive
auxiliary devices by the crankshaft via chain or belt
drives at one end of the engine. However, such drives
add to the overall length of the engine, i.e. the dimension
in the direction of the cylinder line(s).

[0003] In connection to inline engines, it has been
suggested to drive auxiliary devices via an accessory
shaft located beside the crankshaft, in order to reduce
the length of the engine, see e.g. EP0713960A1, and
US4753199. However, in addition to adding to the width
of the engine, installing the additional shaft according to
any of these solutions is a relatively complicated proc-
ess requiring additional time and effort during engine
manufacturing.

[0004] US5063897 describes an internal combustion
engine with inline cylinders, in which a crankshaft and
an accessory shaft, gear driven by the crankshaft, are
both positioned in a parting plane between an upper and
a lower part of the engine block. The parting plane is
oriented in an acute angle to a plane parallel with the
cylinder bores, in order to reduce a horizontal dimension
of the engine in a direction perpendicular to the cylinder
line.

[0005] However, the solution in US5063897 still limits
the degree of freedom concerning the design of the en-
gine, in particular the location of the accessory shaft in
relation to the crankshaft, since the location of the ac-
cessory shaft is restricted to the parting plane of the en-
gine block. Also, the acute angle, which the parting
plane forms to the cylinder bores, can not be smaller
than a certain value due to practical reasons. One rea-
son is that it is complicated, and therefore expensive to
produce an engine in which the parting plane forms a
relatively small angle to the cylinder bores. Another rea-
son is that the engine block can not have a separating
plane intersecting any parts of the cylinders above the
crankcase, and therefore, the cylinders form a lower lim-
itation for the angle between the separating plane and
the cylinder bores.
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SUMMARY

[0006] Itis an object of the invention to provide an in-
ternal combustion engine, which is compact.

[0007] It is also an object of the invention to reduce
noise in driving of auxiliary devices of an internal com-
bustion engine.

[0008] It is also an object of the invention to reduce
the risk of failure in driving of auxiliary devices of an in-
ternal combustion engine.

[0009] It is also an object of the invention to provide
a larger degree of freedom in the design of an internal
combustion engine.

[0010] It is also an object of the invention to simplify
the production of an internal combustion engine.
[0011] These objects are reached with an internal
combustion engine comprising an engine block, a
crankshaft and an additional shaft, supporting a drive
member, adapted to be driven, directly or indirectly, by
the crankshaft, whereby the engine block comprises a
firstand a second engine block part being in contact with
each other at a plane of contact, being located at a dis-
tance from the crankshaft, and the additional shaft is po-
sitioned with its centerline essentially in the plane of con-
tact between the first and second engine block part.
[0012] Hereby, the additional shaft can be used for
driving auxiliary devices, such as fuel and oil pumps,
and camshafts, or other apparatuses in a vehicle, at
which drive arrangements for such devices and appa-
ratuses can be provided on the side on the engine so
that they do not add to the overall length of the engine.
Additionally, since the additional shaft is positioned in
the plane of contact between the first and second engine
block part, and said plane of contact is located at a dis-
tance from the crankshaft, a great degree of freedom in
the engine design phase regarding positioning the ad-
ditional shaft is accomplished. As mentioned above, it
has been suggested in known art to provide the addi-
tional shaft at a plane of contact between two engine
parts, being the same as the plane of contact at which
the crankshaft is located. Thereby, a vertical separation
between the shafts has been accomplished by orienting
said plane of contact in an acute angle to the cylinder
bore direction. In comparison to this, presenting the ad-
ditional shaft in a plane of engine block separation at a
distance from the crankshaft, the invention provides for
the additional shaft being placed at an even greater ver-
tical distance from the crankshaft.

[0013] More specifically, since the additional shaft is
positioned in the plane of contact between the first and
second engine block part, which plane of contact is lo-
cated at a distance from the crankshaft, the additional
shaft can be positioned relatively far above the crank-
shaft. Since most engines are less wide closer to the
cylinder head than in the region around the crankshaft,
the additional shaft being placed closer to the cylinder
head will result in the additional shaft and gears etc. con-
tributing less to the overall width of the engine. In turn,
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this will contribute to the compactness of the engine. In
the case of an engine mounted transversally in a vehi-
cle, keeping the width of the engine small allows for pro-
viding the vehicle with a large deformation zone in front
of the engine.

[0014] Incase the crankshaftis mounted in the engine
block, the additional shaft being mounted with bearings
in the engine block, between two engine block parts,
provides for the engine block forming a stiff connection
between the two shafts, whereby relative movements of
the shafts during engine operation are decreased or
minimized, so that a high precision in the relative shaft
positions is maintained.

In general, the risk of relative movement between the
shafts increases with the power transferred between the
shafts. In the case of the drive member being a gear,
the shafts being located at a distance other than accord-
ing to design requirements, or being not parallel, can
result in an increase of noise, and also a risk of failure,
in a gear set carried by the shafts. The invention pro-
vides a stiffness regarding the relative position of the
shafts, that makes a high power transfer between the
latter possible without the risk of noise or failure occur-
ring in the gear set. Thus, a low noise operation with a
reduced risk of failure can be maintained during high
power situations occurring in engines provided with, for
example, a supercharger or an ISG (Integrated Starter
Generator).

[0015] Preferably, the internal combustion engine
comprises a further shaft, herein also referred to as a
synchronization shaft, mounted in the second engine
block part, whereby a first further drive member, fixedly
connected to the drive member adapted to be driven by
the crankshaft, is adapted to drive a second further drive
member supported by the further shaft. Thereby, in pro-
duction, synchronization parts, including the synchroni-
zation shaft and, where the drive members are formed
by gears, the synchronization gear, can be mounted in
the second engine block part before the latter is mount-
ed finally onto the first engine block part. The synchro-
nization parts include a relatively large number of items,
such as gears, shafts, bearings, spacers, etc. The pos-
sibility of mounting such parts in the second engine
block part before the latter is mounted finally onto the
first engine block part simplifies the step of finally mount-
ing the second engine block part to the first engine block
part, since less details have to be fitted in this step.
[0016] Preferably, the engine block comprises a third
engine block part, the first and the third engine block
part being in contact with each other at a substantially
flat plane of contact, and in that the crankshaft is posi-
tioned with its centerline essentially in the plane of con-
tact between the first and third engine block part. There-
by, a three part cylinder block is provided, whereby the
crankshaft and the additional shaft are positioned at
separate contact planes. The first engine block part
forms an intermediate part between the shafts, which
are both biased against the first engine block part. This
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provides for a high degree of precision and stiffness re-
garding the relative positions of the shafts, which will
reduce noise and the risk of failure during high power
situations, as explained above.

[0017] The objects mentioned above are also
reached with a method for producing an internal com-
bustion engine, comprising an engine block, a crank-
shaft and an additional shaft, supporting a drive member
adapted to be driven, directly or indirectly, by the crank-
shaft, comprising the steps of mounting a second engine
block part to a first engine block part, producing a bore
in the engine block for the crankshaft at a distance from
a plane of contact between the first and second engine
block part, and producing a bore for the additional shaft
with the centerline of the bore essentially in the plane of
contact between the first and second engine block part.
[0018] Thus, the bores can be produced at the same
production stage, and both in the material of the first en-
gine part, and this ensures a high degree of precision
regarding the distance and parallelism between the
crankshaft and the additional shaft. As has been ex-
plained above, in the case of the drive member being a
gear included in a gear set, the high precision regarding
the distance and parallelism between the shafts will re-
sultin a reduction of noise and risk of gear failure during
engine operation, even under high power situations.

DRAWING SUMMARY

[0019] Further advantages of the invention will be
mentioned below, where embodiments will be described
with the aid of the accompanying drawings, in which

- fig. 1 is a schematic rear view of an internal com-
bustion engine according to one embodiment of the
invention,

- fig. 2 is a schematic sectioned side view of a part of
the engine in fig. 1, sectioned along the line II-1l in
fig. 1,

- fig. 3is a cross-sectional view, the section being ori-
ented along the line IlI-ll in fig. 2, wherein some
parts are indicated with broken lines where located
behind other parts,

- fig. 4 is a perspective view of an engine block for
the engine in fig. 1, and

- fig. 5is a rear view of the engine block in fig. 3.

DETAILED DESCRIPTION

[0020] Fig. 1 shows an internal combustion engine
with six cylinders 1a arranged in a line, and indicated
with broken lines in fig. 1. The engine comprises an en-
gine block 1. The engine in fig. 1 is adapted to be mount-
ed transversally in a vehicle, and fig. 1 shows a side of
the engine, at which a transmission would be fitted. For
this presentation, the longitudinal direction of the engine
is defined as being parallel to the line of cylinders. The
number of cylinders is not critical to the scope of the
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invention, i.e. the engine could include any number of
cylinders, e.g. three, four or five.

[0021] Referring to fig. 2 and 3, the engine comprises
a crankshaft 2 and an additional shaft 3. A first drive
member 4, more specifically referred to as a first gear
4, fixedly mounted to the crankshaft 2, is adapted to
drive a second drive member, more specifically referred
to as asecond gear 5, supported concentrically via bear-
ings by the additional shaft 3. Thus, the second gear 5
is adapted to rotate in relation to the additional shaft 3,
but the latter is not adapted to rotate in relation to the
engine block 1. Alternatively, the second gear could be
fixed to the additional shaft 3, and the latter could be
biased to the engine block 1 via bearings. As can be
seen in fig. 2, the first gear 4 is located on one of the
cheeks of a throw 6 of the crankshaft 2, and thus the
first 4 and second 5 gear are located inside the engine
block 1, between the ends of the crankshaft 2. Within
the scope of the invention, the gear set 4, 5 can be lo-
cated at any suitable place along the crankshaft 2.
[0022] As an alternative to being driven by a directen-
gagement with the first drive member 4, the second
drive member 5 could be a sprocket driven indirectly via
a belt or a chain.

[0023] Referring to fig. 3, the engine block 1 compris-
es afirst engine block part 7, a second engine block part
8, and a third engine block part 9. The first and second
engine block parts 7, 8 are in contact with each other at
a substantially flat plane of contact 10, being located at
a distance from the crankshaft 2. The additional shaft 3
is positioned with its centerline essentially in the plane
of contact 10 between the first and second engine block
part 7, 8.

[0024] Referring to fig. 1 and 2, the additional shaft 3
is used for transferring power to two camshafts 11, and
other auxiliary devices in the form of a fuel pump 12 and
an alternator 14. In fig. 1 and 2, the camshafts 11 and
the fuel pump 12 are indicated only with crosses and
broken lines, respectively.

[0025] Referringtofig. 2, afurther shaft 15, below also
referred to as a synchronization shaft 15, partly housed
in the second engine block part 8, is driven by a second
further drive member 16b, more specifically referred to
as a second further gear 16b and supported by the fur-
ther shaft 15, being driven by a first further drive member
16a, more specifically referred to as a first further gear
16a and supported by the additional shaft 3. The first
further gear 16a is fixedly connected to the second gear
5. In fig. 1, the second further drive member 16b is
shown as being driven by the first further drive member
16a directly, but alternatively the second further drive
member 16b could be a sprocket driven indirectly by
means of a chain or a belt.

[0026] The camshafts 11 are in turn driven by the syn-
chronization shaft 15 via a chain transmission 17, locat-
ed externally of the engine block 1. The fuel pump 12 is
also driven by the synchronization shaft 15 via a chain
transmission 18. The chain transmission 17, 18 for the
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camshafts 11 and the fuel pump 12 are located above
a flywheel 18a of the engine, (see fig. 2). The flywheel
18a, located longitudinally between a clutch 18c¢ for the
engine drive train and the cylinders, is at least partly
housed in the engine block 1. In the example shown in
fig. 2 the chain transmission 17 for the camshafts 11 and
the chain transmission 18 for the fuel pump 12 are driven
by the same shaft, i.e. the further shaft 15. As an alter-
native, the further shaft 15 could be replaced by two con-
centric shafts for driving the chain transmission 17 for
the camshafts 11 and the chain transmission 18 for the
fuel pump 12, respectively.

[0027] Referringtofig. 2 and 3, an oil pump 13 is driv-
en by a sprocket 19a, supported by the additional shaft
3 and fixedly connected to the second gear 5, and a
chain transmission 19. Preferably, the oil pump 13 is lo-
cated in the second engine block part 8. Preferably, a
vacuum pump 19b is mounted externally onto the sec-
ond engine block part 8, and driven by a cam 19c mount-
ed on the oil pump axle (not shown). In engine produc-
tion, advantageously, the oil pump 13 and the vacuum
pump 19b can be mounted into and onto, respectively,
the second engine block part 8 before the latter is
mounted to the first engine block part 7. This will simplify
the production of the engine. Further, a fuel pump could
be mounted onto the second engine block part 8 and
driven by a cam 19c mounted on the oil pump axle.
[0028] Alternatively, the oil pump 13 could be driven
directly by the crankshaft via a gear set.

[0029] Referring to fig. 2, the alternator 14 is driven
via a gear 20, an alternator shaft 20a, and an alternator
clutch 21, the gear 20 being driven by the second gear
5 on the additional shaft 3. In the example shown in fig.
2 the alternator shaft and the further shaft 15 are sepa-
rate parts. As an alternative, the alternator 14 could be
driven by the further shaft 15, whereby the gear 20 and
the alternator shaft 20a could be omitted. Also, as a fur-
ther alternative, the alternator 14 can be driven by a
chain transmission from the additional shaft 3.

[0030] Referring to fig. 2, additional auxiliary devices
can be driven via a belt pulley 22 provided on the further
shaft 15. As an alternative, the further shaft 15 could be
replaced by two concentric shafts, one for driving the
chain transmission 17 for the camshafts 11 and the
chain transmission 18 for the fuel pump 12, and another
for driving additional auxiliary devices via the belt pulley
22.

[0031] Asan alternative, the engine could be provided
with one or more than two camshafts 11, adapted to be
driven by the synchronization shaft 15. Also, the auxil-
iary devices could be driven by other means than those
mentioned above, e.g. using belt drives or gears instead
of chain drives, or chain or belt drives instead of gears.
[0032] The additional shaft 3 can be used for trans-
ferring power to other auxiliary devices than those men-
tioned above. For this presentation, the term auxiliary
device includes any arrangement on the engine for sup-
porting the process of driving the crankshaft by piston
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movements in the cylinders resulting from the combus-
tion of the fuel and air mixture. Thus, other examples of
auxiliary devices are water pump, engine fan, oil pump,
vacuum pump, fuel pump and compressor. However,
these examples are not exhaustive, and many other ap-
paratuses or arrangements considered auxiliary devic-
es within the scope of the claims below.

As can be seen in fig. 2, the drive arrangements for the
auxiliary devices are provided mainly on the side on the
engine so that no parts of these extend significally be-
yond the engine block 1. The additional shaft 3 being
positioned in the plane of contact 10 between the first
and second engine block part 7, 8 allows for an easy
process of installing the shaft 3 in the engine block 1,
and thereby providing the bearings for the shaft 3.
[0033] Referring to fig. 1, the plane of contact 10 be-
tween the first and second engine block part 7, 8 is ori-
ented in an acute angle o to a cylinder bore direction,
C, of the engine. Alternatively, the plane of contact 10
between the first and second engine block part 7, 8
could be oriented parallel or substantially parallel to the
cylinder bore direction of the engine. As a further alter-
native to the arrangement shown in fig. 1, the plane of
contact 10 between the first and second engine block
part 7, 8 could be oriented so that the angle o, as defined
in fig. 1, is negative. The acute angle a, or the parallel-
ism between the plane of contact 10 and the cylinder
bore direction C, provides for the freedom of the engine
designer being extended further, since positioning of the
additional shaft 3 could be made, in principle, at any ver-
tical location along the plane of contact 10.

[0034] Referring to fig. 3, the additional shaft 3 is lo-
cated in a region above the crankshaft 2 and laterally of
the cylinders 1a of the engine. This means that the ad-
ditional shaft 3 with the second gear 5 adds to the width
of the engine in a region above the region of the crank-
shaft 2. The region of the crankshaft 2 is usually a region
where mostinline engines have their greatest width. The
additional shaft 3 being located in a region above the
crankshaft 2 means that the overall width of the engine
is less affected since the additional shaft 3 is located in
a narrower region, closer to the cylinder head.

[0035] The engine is adapted to be mounted in a ve-
hicle so that the cylinder bores (C) are tilted in a direction
opposite to the side on which the additional shaft 3 is
located, so that the cylinder bore C direction forms an
angle B to a vertical axis of the vehicle. In the example
depicted in fig. 1, the angle B is about 12°. Where the
engine is mounted transversally in the vehicle, this pro-
vides for the engine requiring less space in the longitu-
dinal direction of the vehicle, since the distance between
the additional shaft 3 and the crankshaft 2 is reduced by
the tilting of the engine.

[0036] The first and the third engine block part 7, 9
are in contact with each other at a substantially flat plane
of contact 23. The crankshaft 2 is positioned with its cen-
terline essentially in the plane of contact 23 between the
first and third engine block part 7, 9.
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[0037] Preferably, the production of the internal com-
bustion engine described above includes the steps de-
scribed below:

[0038] Referringto fig. 4 and 5, preferably the produc-
tion of the first, second and third engine block part 7, 8,
9 includes an individual casting process for each part.
Referring to fig. 5, by facing, the first engine block part
7 is provided with a first flat surface 24 and a second flat
surface 25, the second engine block part 8 is provided
with a flat surface 26, and the third engine block part 9
is provided with a flat surface 27.

[0039] Dowel pins (not shown) are provided in a re-
gion which will include the plane of contact 10 between
the two parts 7, 8. Using the dowel pins, the second en-
gine block part 8 is positioned adjacent to the first engine
block part 7, whereby the flat surface 26 of the second
engine block part 8 is pressed against the first flat sur-
face 24 of the first engine block part 7, forming the plane
of contact 10 between the two parts 7, 8. Of course, oth-
er means of positioning the parts in relation to each other
can be provided. When the second engine block 8 part
is positioned according to design requirements in rela-
tion to the first engine block part 7, parts of a fastening
arrangement, including threaded holes for bolts 28, (see
fig. 4), are formed so as to be aligned in the two adjacent
parts 7, 8. The second engine block part 8 is then mount-
ed to the first engine block part 7 by means of the fas-
tening arrangement 28.

[0040] In a similar way, the third engine block part 9
is positioned adjacent to the first engine block part 7,
whereby the flat surface 27 of the third engine block part
9 is pressed against the second flat surface 25 of the
first engine block part 7, forming the plane of contact 23
between the two parts 7, 8, (see fig. 5). Thereupon, parts
of afastening arrangement, including threaded holes for
bolts 29, (see fig. 4), are formed so as to be aligned in
the two adjacent parts 7, 9, whereupon the third engine
block part 9 is mounted to the first engine block part 7
by means of the fastening arrangement 29.

[0041] A bore 30 for the crankshaft 2 is milled in the
engine block 1, whereby the center line of the bore is
positioned essentially in the plane of contact 23 between
the first and third engine block part 7, 9. Similarly, a bore
31 for the additional shaft 3 is milled in the engine block
1, whereby the center line of the bore is positioned es-
sentially in the plane of contact 10 between the first and
second engine block part 7, 8. Preferably, the two bores
30, 31 are produced in the same production machine,
so that the bore 31 for the additional shaft 3 is produced
in the same engine production step as the bore 30 for
the crankshaft 2. This makes it possible to obtain a very
high precision regarding the distance and parallelism
between the bores 30, 31 and hence the two shafts 2, 3.
[0042] Referring to fig. 5, preferably a bore 32 for the
further shaft 15 is produced in the same production step
as the bores 30, 31 for the camshaft 2 and additional
shaft 3. This will make production more effective, and it
will also secure a correct distance and parallelism be-
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tween the additional shaft 3 and the further shaft 15. As
a result less noise and a reduced risk of failure will be
provided in connection to the gears 16a, 16b working
between the additional shaft 3 and the further shaft 15.
[0043] Preferably, after the bore 31 for the additional
shaft is produced, the second engine block part 8 is re-
moved from the first engine block part 7, and the further
shaft 15 with the second further gear 16b (see fig. 2),
and other synchronization parts are mounted to the sec-
ond engine block part, before the latter is mounted finally
onto the first engine block part. When the latter step is
performed, synchronization parts 15, 16b will already be
mounted in the second engine block part 8, and only the
additional shaft 3 has to be fitted when the second en-
gine block part 8 is finally mounted to the first engine
block part 7. Additionally, as mentioned above, the oil
pump 13 and the vacuum pump 19b can be mounted to
the second engine block part 8 before mounting the lat-
ter to the first engine block part 7.

[0044] Above, the additional shaft 3 has been de-
scribed as supporting gears to drive auxiliary devices,
such as camshafts and fuel pump. However, the addi-
tional shaft 3 could also be used to drive other acces-
sories of a vehicle, such as an air conditioning compres-
sor. The additional shaft can also be connected to an
engine transmission, whereby it is used for outputting
the engine power to the transmission.

Claims

1. An internal combustion engine comprising an en-
gine block (1), a crankshaft (2) and an additional
shaft (3), supporting a drive member (5) adapted to
be driven, directly orindirectly, by the crankshaft (2),
characterized in that the engine block (1) compris-
es a first (7) and a second (8) engine block part be-
ing in contact with each other at a plane of contact
(10), being located at a distance from the crankshaft
(2), and in that the additional shaft (3) is positioned
with its centerline essentially in the plane of contact
(10) between the first (7) and second (8) engine
block part.

2. An internal combustion engine according to claim
1, comprising a further shaft (15), mounted in the
second engine block part (8), whereby a first further
drive member (16a), fixedly connected to the drive
member (5) adapted to be driven by the crankshaft
(2), is adapted to drive a second further drive mem-
ber (16b) supported by the further shaft (15).

3. Aninternal combustion engine according to claim 1
or 2, wherein the plane of contact (10) between the
first (7) and second (8) engine block part is oriented
substantially parallel to or in an acute angle (o) to
a cylinder bore direction (C) of the engine.
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An internal combustion engine according to claim
1, 2 or 3, wherein the additional shaft (3) is located
in a region above the crankshaft (2) and laterally of
the cylinders (1a) of the engine.

An internal combustion engine according to claim
4, being adapted to be mounted in a vehicle so that
the cylinder bores (1a) are tilted in a direction op-
posite to the side on which the additional shaft (3)
is located.

An internal combustion engine according to any of
the preceding claims, wherein the engine block (1)
comprises a third engine block part (9), the first and
the third engine block part (9) being in contact with
each other at a plane of contact (23), and in that the
crankshaft (2) is positioned with its centerline es-
sentially in the plane of contact (23) between the
first (7) and third (9) engine block part.

An internal combustion engine according to any of
the preceding claims, wherein the additional shaft
(3) supports a drive member (19a) adapted to drive,
directly or indirectly, an oil pump (13) of the engine.

An internal combustion engine according to claim
7, wherein the oil pump (13) is driven via a chain
transmission (19).

A method for producing an internal combustion en-
gine, comprising an engine block (1), a crankshaft
(2) and an additional shaft (3), supporting a drive
member (5) adapted to be driven, directly or indi-
rectly, by the crankshaft (2), characterized by the
steps of mounting a second engine block part (8) to
a first engine block part (7), producing a bore (30)
in the engine block (1) for the crankshaft (2) at a
distance from a plane of contact (10) between the
first (7) and second (8) engine block part, and pro-
ducing a bore (31) for the additional shaft (3) with
the centerline of the bore (31) essentially in the
plane of contact (10) between the first (7) and sec-
ond (8) engine block part.

A method according to claim 9, wherein the steps
of producing a bore (30) in the engine block (1) for
the crankshaft (2) and producing a bore (31) for the
additional shaft (3) are performed substantially si-
multaneously.

A method according to claim 10, comprising the
step of producing, substantially simultaneously as
producing the bores (30, 31) for the crankshaft (2)
and the additional shaft (3), a bore (32) in the sec-
ond engine block part (8) for a further shaft (15).

A method according to claim 9, 10 or 11, comprising
mounting a further shaft (15) to the second engine
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block part (8), before a step of finally mounting the
second engine block part (8) onto the first engine
block part (7), the further shaft (15) being adapted
to support a second further drive member (16b)
adapted to be driven by a first further drive member
(16a), fixedly connected to the drive member (5)
which is adapted to be driven by the crankshaft (2).

A method according to claim 9, 10, 11 or 12, com-
prising mounting an oil pump (13) to the second en-
gine block part (8), before a step of finally mounting
the second engine block part (8) onto the first en-
gine block part (7).

A method according to claim 9, 10, 11, 12 or 13,
comprising the step of mounting a third engine block
part (9) to the first engine block part (7), and wherein
the step of producing a bore (30) for the crankshaft
(2) comprises producing a bore (30) for the crank-
shaft (2) with the centerline of the bore (30) essen-
tially in the plane of contact (23) between the first
(7) and third (9) engine block part.
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