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Description

TECHNICAL FIELD

[0001] The present invention relates to a gear arrange-
ment comprising a first and a second gearwheel, the in-
vention further relates to a transmission provided with an
inventive gear arrangement.

BACKGROUND ART

[0002] In order to reduce the noise emission from two
gearwheels meshing with each other, they can be pro-
vided with helical gear teeth. A disadvantage of helical
gears is that during torque transfer between the gear-
wheels, the helical gear engagement causes axial gear
mesh forces. The axial gear mesh forces will give a re-
sulting thrust along the axis of the gearwheel. The gear-
wheel must thereby be accommodated by appropriate
bearings in order to take up the axial thrust
[0003] Loose gearwheels arranged rotatably upon a
shaft can be rotationally connected to each other and to
the shaft by mechanical tooth clutches. This will be re-
ferred to as a stack of interconnectable loose gear-
wheels. This is common in dual clutch transmissions in
order to limit the design to one countershaft.
[0004] Similarly, it is not uncommon in other types of
transmissions to find stacks of interconnectable loose
gearwheels that are rotatably arranged on bearings on
a shaft and can selectably be rotationally locked to each
other. One example is transmissions with a winding pow-
er flow, where the power is transferred back and forth
more than once between two rotational axes.
[0005] In a stack of interconnectable loose gear-
wheels, at least one of the gearwheels can also be con-
nected to the shaft. Torque can be transferred in different
ways by means of selectable engagement of tooth clutch-
es:

• between the shaft and the gear mesh of one of the
gearwheels in the stack

• between the gear meshes of two adjacent gear-
wheels in the stack

• between the gear meshes of two non-adjacent gear-
wheels via intermediate gearwheels in the stack (the
intermediate gearwheels would then function as
power-transferring sleeves)

[0006] In the first case the shaft and the gearwheel in
question will be rotationally locked. There will be no rel-
ative rotation between them, and the bearings that carry
the gearwheel will not be subjected to any nominal life
consumption.
[0007] In the second and third cases the two gear-
wheels with power-transferring gear meshes will be ro-
tationally locked. In a general case they will rotate with
a different speed than the shaft. So, the bearings that
carry these gearwheels will be simultaneously subjected

to loads from the gear mesh forces and relative rotation.
This implies a consumption bearing life.
[0008] The bearing life of a stack of interconnectable
loose gearwheels may be limiting for the overall durability
of a transmission. In many cases it would not be possible
to use stronger and larger bearings due to space limita-
tions.
[0009] An attempt to solve the problem with high axial
loads is disclosed in DE 10 2006 04 22 12 A1.
[0010] A gear arrangement according to the preamble
of claim 1 is disclosed in WO 88/09450 A1.
[0011] There is thus a need for an improved gear ar-
rangement, which increases the lifecycle of the bearings
within the gear arrangement.

DESCRIPTION OF THE INVENTION

[0012] The object of the present invention is to provide
an inventive gear arrangement with a longer lifecycle
than previous known solutions. This object is achieved
by a gear arrangement as defined in claim 1.
[0013] The inventive gear arrangement comprises a
first and a second gearwheel. The first and second gear-
wheels are arranged next to each other upon a first shaft
such that said first and second gearwheels can rotate
relative said first shaft. The gearwheels are thereby pref-
erably arranged upon some kind of bearing arrangement,
either as separate bearings or semi integrated bearings
in which the outer ring is formed by a part of the inner
surface of the gearwheels and/or the inner ring is formed
by a part of the outer surface of the shaft.
[0014] The gear arrangement is characterised in, that
at least one gearwheel of said first and second gear-
wheels is arranged upon said first shaft such, that it can
be axially displaced between a distanced axial position
and a contact axial position upon said first shaft. Further,
in said distanced axial position, said first and second
gearwheels are distanced from each other and in said
contact axial position, an axial contact between said first
and second gearwheel is enabled.
[0015] The inventive gear arrangement enables that,
when the one gearwheel is positioned in the contact axial
position, axial forces upon the one gearwheel directed
towards the other gearwheel will be transferred to the
other gearwheel. The axial loads upon the first and sec-
ond gearwheels thereby cancel each other out. The axial
load upon the bearings will be completely reduced or at
least essentially reduced.
[0016] By using the inventive gear arrangement such,
that the axial gear meshes forces from the first and the
second gearwheel cancel each other out, when the first
and/or the second gear wheel rotates relative the first
shaft, the bearings do not have to be subjected to large
axial load when they are subjected to rotation, whereby
the lifecycle of the bearings upon which the gearwheels
are mounted increases.
[0017] In a situation where there is no relative rotation
between the gearwheels and the first shaft, i.e. no rotation
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in the bearings, the bearings can be subjected to axial
load without any additional wear upon the bearings.
[0018] There are bearings that allow an axial displace-
ment; the one gearwheel can be arranged upon such a
bearing in order to facilitate the axial displacement of the
one gearwheel. A bearing facilitating the axial displace-
ment is preferably a needle, a cylindrical roller bearing
or a toroidal roller bearing.
[0019] It is preferred that the at least one gearwheel is
displaced into said contact axial position when it transfers
a torque load. Gearwheels are subjected to axial forces
when they are provided with helical gear teeth and trans-
fer torque to another gearwheel meshing therewith. It is
thereby provided that said at least one gearwheel is pro-
vided with helical gear teeth. The helical gear teeth is
preferably directed such, that by transferring torque from
or to the at least one gearwheel from a gearwheel mesh-
ing therewith, the at least one gearwheel is displaced in
direction towards the other of the first and the second
gearwheel, the direction is preferably chosen such, that
the torque transfer direction that is most commonly used,
is the one that causing the axial contact between the first
and the second gearwheel.
[0020] In a preferred embodiment, both the first and
the second gearwheels are arranged such upon said first
shaft, that they both can be axially displaced between a
distanced axial position and a contact axial position upon
the first shaft.
[0021] In the invention, both said first and said second
gearwheels are provided with helical gear teeth, whereby
the helical gear teeth of said first gearwheel are cut in
the same direction, i.e., have the same hand of helix, as
the helical gear teeth of said second gearwheel. When
the first and second gearwheels are locked to each other
(and thereby rotate in the same direction and with the
same speed) they will be pressed against each other due
to the axial forces that arises when transferring a torque
to/from the gearwheels they are meshing with, when
power is transferred in one direction between the first
and second gearwheels and pressed away from each
other when power is transferred in opposite direction.
[0022] It is preferred that the at least one gearwheel is
mounted upon a first and a second bearing and that the
at least one gearwheel can slide upon the first and second
bearing. In order to provide a defined sliding distance,
the at least one gearwheel is provided with an inwardly
directed protrusion, whereby the at least one gearwheel
is arranged such upon said first and second bearing, that
the inwardly directed protrusion is placed between the
first and the second bearing and thereby allows a defined
axial displacement. Said protrusion may also be com-
posed of a separate part, e.g., a retaining ring or a shoul-
der of a bearing outer ring, as would be known to a person
skilled in the art.
[0023] In an alternative arrangement the defined slid-
ing distance is provided by an outwardly directed protru-
sion, which is axially fixed to the first shaft, whereby the
at least one gear wheel is axially fixed upon its bearings

and the bearings are able to slide upon the first shaft.
The axial relative motion is thereby limited by the out-
wardly directed protrusions upon the first shaft.
[0024] It is preferred that the gear arrangement is pro-
vided with a first synchronisation mechanism or a dog
clutch enabling a rotational connection between said first
and said second gearwheel. The first synchronisation
mechanism ensures that the first and second gearwheel
rotate in the same speed and direction, whereby the axial
contact can does not interfere with the individual rotation
of the first and second gearwheel.
[0025] It is further preferred that the gear arrangement
is provided with a second synchronisation mechanism or
a dog clutch, which enabling a synchronisation between
one of said first and second gearwheel and said first shaft.
[0026] The inventive gear arrangement can be applied
in a diversity of fields, and is especially useful in fields
where a bearing failure or an exchange of bearings is
critical and/or expensive. One such arrangement is a
transmission and especially a dual-clutch transmission.
The use of the inventive gear arrangement in a transmis-
sion increases the life cycle of a transmission and lowers
its maintenance costs.
[0027] The gear transmission is preferably used in a
transmission having a centre shaft and a countershaft,
wherein said gear arrangement is provided upon said
countershaft.
[0028] Preferably meshes at least said first gearwheel
with a first primary gear teeth of said transmission and
said second gearwheel with a gearwheel upon the centre
shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The present invention will now be described in
detail with reference to the figures, wherein:

Figure 1 a and b shows an inventive gear arrange-
ment with one axial displaceable
gearwheel;

Figure 2 a to 2d shows an inventive gear arrange-
ment with two axial displaceable
gearwheels

Figure 3 a and b shows a transmission provided with
a gear arrangement according to the
invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0030] In the following only one embodiment of the in-
vention is shown and described, simply by way of illus-
tration of one mode of carrying out the invention.
[0031] The term bearing is considered to encompass
all different kinds of bearings which could be suitable to
use in the gear arrangement, wherein the most common
are roller bearing, however plain bearings or other form
of bearings also would be possible. In the figures, the
gearwheels 333, 535, 335 in the gear arrangement are
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provided with helical gear teeth, which are directed such
that the first and the second gearwheel 333, 535 are
pressed against each other during a transfer of the torque
load T in one of the directions. Obviously gearwheels
130, 132 meshing with any of these gearwheels 333,
335, 535 are also provided with helical gear teeth.
[0032] Figure 1 a and b discloses a first preferred em-
bodiment of the invention. The gear arrangement com-
prises a first shaft 223 upon which said first and second
gearwheel 333, 535 is arranged. Both gearwheels are
arranged upon a pair of bearings comprising a first and
second bearing 33b, 33c; 35b, 35c respectively. The first
gearwheel 335 however, is mounted such upon its pair
of bearings 33b, 33c that it can be axially displaced there-
upon. The axial displacement is defined by an inwardly
directed protrusion (a shoulder) 333s upon the first gear-
wheel 333 and which protrusion 333s is arranged be-
tween the first and the second bearing 33b, 33c. The
axial displacement of the first gearwheel 333 is thereby
limited by the position and width of the inwardly directed
protrusions 333s between the first and the second bear-
ing 33b, 33c. Also the second gearwheel 535 is provided
with an inwardly directed protrusion 535s. The inwardly
directed protrusion 535s is however arranged such be-
tween the first and second bearing 35b, 35c of the second
gearwheel 535, that it does not allow any signigicant axial
displacement of the second gearwheel 535.
[0033] In the figures, the bearings are shown as being
axially fixed to the shaft 223, and the first gearwheel 333
may have a relative axial motion that is limited by the
inwardly directed protrusion 333s. In an alternative ar-
rangement the first bearing 333 is axially fixed on the
gearwheels 33b, 33c and the axial relative motion being
limited by shoulders on or axially fixed to the shaft 223.
[0034] The first gearwheel 333 is provided with a con-
tact surface 33 in axial direction towards the second bear-
ing 535. Second bearing 535 is provided with corre-
sponding contact surface 35 in direction towards the first
gearwheel 333.
[0035] In figure 1a, the synchronisation mechanism
148 has locked the first and second gearwheel 333, 535
to each other, which thereby rotate in the same direction
and with the same speed. The first and the second gear-
wheel 333, 535 are disconnected from the first shaft 223,
whereby there is a relative rotation between the two gear-
wheels 333, 535 and the first shaft 223. A torque load T
is transferred from a gearwheel 130, which meshes with
the first gearwheel 333, and further from the first to the
second gearwheel 333, 535 over the synchronisation
mechanism 148 and there from to a gearwheel 132,
which meshes with the second gearwheel 535. The gear-
wheels 130, 132, 333, 535 are provided with helical gear
teeth, which are directed such that the first and the sec-
ond gearwheel 333, 535 are pressed against each other
during a transfer of the torque load T in the direction
shown.
[0036] Due to the helical gear teeth of the gearwheels
130, 132, 333, 535 the transfer of the torque load T there-

by causes oppositely directed axial gear mesh forces F1,
F2 upon the first and the second gearwheel 333, 535
respectively. The axial gear mesh force F1 upon the first
gearwheel 333 causes the first gearwheel 333 to be ax-
ially displaced such that the axial contact surface 33 of
the first gearwheel 333 comes in contact with the axial
contact surface 35 of the second gearwheel 535.
[0037] Due to the axial displacement of the first gear-
wheel 333 during the torque transfer, the axial gear mesh
forces F1, F2 are cancelled out and only the net axial
force Fn needs to be transferred to the bearings, i.e. to
the first bearing 235b of the second gearwheel 535. Be-
cause the bearings 33b, 33c, 35b, 35c not are subjected
to any or essentially any axial load during the rotation,
the wear of the bearings 33b, 33c, 35b, 35c is decreased,
whereby the lifecycles of the bearings 33b, 33c, 35b, 35c
are increased.
[0038] In figure 1b torque T is transferred from the first
gearwheel 333 to the first shaft 223 over the first and
second synchronisation mechanism 148, 149 and the
second gearwheel 535. The axial gear mesh force F1
upon the first gearwheel 333 causes the first gearwheel
333 to be displaced such that the axial contact surface
33 of the first gearwheel 333 comes in contact with the
axial contact surface 35 of the second gearwheel 535.
The axial gear mesh force F1 on the first gearwheel 333
is thereby reacted via direct contact to the second gear-
wheel 535 and further to the first shaft 223 over the sec-
ond bearing 35c of the bearing pair 35b, 35c of the second
gearwheels 535. The bearings 33b, 33c and 35b are
thereby relieved from axial forces. Because there are no
relative motion between the two gearwheels 333, 535
and the first shaft 223, the axial load Fr upon the second
bearing 35c of the second gearwheel 535, does not cause
any additional wear upon the second bearing 35, be-
cause there are no relative rotation between the second
gearwheel 535 and the first shaft 223.
[0039] In the embodiment shown in figure 1 a and 1 b,
the bearings 35b, 35c of the second gearwheel 535 is
preferably tapered roller bearings. Tapered roller bear-
ings have a comparably high axial load capacity, whereby
they are able to handle the additional axial load from the
first gearwheel in the state shown in figure 1b. Other types
of bearing would also be possible, e.g., cylindrical roller
bearings, as known by a person skilled in the art.
[0040] Further, for the embodiments disclosed in figure
1a and 1b, it can be noted that it is required that the first
gearwheel 333 transfers power, thereby being subjected
to gear mesh forces, only when it is rotationally locked
to the second gearwheel 535. Otherwise, there would be
a sliding contact between the first and the second gear-
wheels 333, 535.
[0041] The figures 2 a to 2d disclose an alternative
embodiment of the invention, in which both the first and
second gearwheel 333 and 335 are arranged such that
they can be axially displaced. First gearwheel 333 is ar-
ranged in the same manner as for the embodiment dis-
closed in figure 1. The second gearwheel 335 is arranged

5 6 



EP 2 864 659 B1

5

5

10

15

20

25

30

35

40

45

50

55

in a correspondently manner, i.e. is provided with an in-
wardly directed protrusion (a shoulder) 335s upon the
first gearwheel 333 and which protrusion 333s is ar-
ranged between the first and the second bearing 235b,
235c.
[0042] In the figures, the bearings 33b, 33s, 235b, 235c
are shown as being axially fixed to the shaft 223, and
each of the gearwheels 333, 335 may have a relative
axial motion that is limited by the protrusions 333s, 335s.
An alternative arrangment is that the bearings 33b, 33s,
235b, 235c are axially fixed on the gearwheels 333s,
335s and the axial relative motion being limited by shoul-
ders on or axially fixed to the shaft 223.
[0043] Now the function of the inventive gear arrange-
ment will be explained when torque T is transferred in
different directions and to/from different gearwheels.
[0044] In figure 2a the same torque transfer as in figure
1 a is disclosed, i.e. the torque T is transferred from a
gearwheel 130, which meshes with the first gearwheel
333 and further from the first to the second gearwheel
333, 335 over the synchronisation mechanism 148 and
there from to a gearwheel 132, which meshes with the
second gearwheel 335.
[0045] The gearwheels 130, 132, 333, 335 are provid-
ed with helical gear teeth, which are directed such that
the first and the second gearwheel 333, 335 are pressed
against each other during a transfer of the torque load T
in the direction shown.
[0046] Due to the helical gear teeth of the gearwheels
130, 132, 333, 335 the transfer of the torque load T there-
by causes oppositely directed axial gear mesh forces F1,
F2 upon the first and the second gearwheel 333, 335
respectively. The axial gear mesh forces F1, F2 upon the
first and second gearwheel 333, 335 correspondently
causes the first and the second gearwheel 333, 335 to
be axially displaced such that the axial contact surface
33 of the first gearwheel 333 comes in contact with the
axial contact surface 35 of the second gearwheel 335.
[0047] Due to the axial displacement of the first and
second gearwheel 333, 335 during the torque transfer,
the axial gear mesh forces F1, F2 cancel each other out
and only the net axial force Fn needs to be taken up by
the bearings. Dependent on which of the axial gear mesh
forces F1, F2 that is the largest, the net axial force Fn
will be taken up by either one of the second bearing 33c
of the first gearwheel 333 or the first bearing 235b of the
second gearwheel 335. In the situation shown in figure
2a, the axial gear mesh force upon the second gearwheel
335 is larger than the axial gear mesh force F1 upon the
first gearwheel 333, whereby the first bearing 235b of the
second gearwheel 335 must take up the net resulting
force Fn.
[0048] The situation shown in figure 2a is preferably a
situation in which the gear arrangement is commonly
used, whereby the benefit of the axial force cancellation
is as large as possible over time. A typical example is in
a forward speed of a vehicle transmission.
[0049] In figure 2b the torque load T is transferred in

the opposite direction compared to figure 2a. Whereby
the axial gear mesh forces F1, F2 also is directed away
from each other. Hence, the first and the second gear-
wheel 333, 335 is axially displaced away from each other.
Obviously, in this situation there will be no cancellation
of the gear mesh forces F1, F2. The size of the axial net
forces Fn1, Fn2 will thereby correspond to the corre-
sponding axial gear mesh force F1, F2 and will be taken
up by the outer bearings 33b, 235c.
[0050] The situation shown in figure 2b leads to that
the full axial gear mesh loads F1, F2 must be taken up
by the first bearing 33b of the first gearwheel 333 and
the second bearing 235c of the second gearwheel 335
correspondently. Further, because the two gearwheels
333, 335 are not locked to the first shaft 223, the is a
relative motion between the two gearwheels 333, 335
and the first shaft 223, whereby the wear of the bearings
33b, 235c will be higher in this situation. It is therefore
preferred that the inventive gear arrangement is installed
such that the situation in figure 2b occurs as little as pos-
sible, e.g. during engine braking of a vehicle.
[0051] Figure 2c shows a condition in which torque
load T is transferred from the first shaft 223 to a gear
wheel 132 that meshes with the second gearwheel 335,
whereby the synchronisation clutch 149 locks the second
gearwheel to the first shaft 223. No torque transfer occurs
in the first gearwheel 333 in the situation shown. The first
gearwheel 333 is idling and rotating with a different speed
than the first shaft 223. In this situation there is no relative
rotation between the second gearwheel 335 and the first
shaft 223, however between the first gearwheel 333 and
the first shaft 223, and the first gearwheel 333 and the
second gearwheel 335 there is a relative rotation
[0052] Due to the axial gear mesh force F2 between
the second gearwheel 335 and the therewith meshing
gearwheel 132, the second gearwheel 335 is axially
pressed against its first bearing 235b. The first bearing
235b must thereby take up the axial net force Fn2, which
is essentially equal to the axial gear mesh force F2 upon
the second gearwheel 335. However, because there is
no relative rotation between the first shaft 223 and the
second gearwheel 335 there is no additional wear of the
bearing 235c that is subjected to the axial load Fn2.
[0053] The inwardly directed protrusion 333s of the first
gearwheel 333 is adapted to allow an axial displacement
of the first gearwheel 333 such that the axial contact sur-
faces 33, 35 of the first and the second gearwheel 333,
335 are not in contact with each other. If the first gear-
wheel 333 is in a position that its axial contact surface
33 comes in contact with the second gearwheels 335
axial contact surface 35, when the second gearwheel is
axially displaced by the gear mesh force F2, the first gear-
wheel 333 will be pushed away from the second gear-
wheel 335. Interference between the first and the second
gearwheel 333, 335 is thereby avoided.
[0054] Figure 2d shows a condition in which a torque
load T is transferred from a gearwheel 130 meshing with
the first gearwheel 333 to the first shaft 223 over the first
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gearwheel 333, the first synchronisation mechanism 148,
the second gearwheel 335 and the second synchronisa-
tion mechanism 149. No torque is transferred from the
second gearwheel 335 to the gearwheel 132 meshing
therewith, whereby the second gearwheel 335 is not sub-
jected to any axial gear mesh forces. There is no relative
rotation between the two gearwheels 333, 335 and the
first shaft 223, whereby an axial load Fn1 upon the bear-
ings does not influence the lifecycle of the bearings.
[0055] The first gearwheel 333 is however subjected
to an axial gear mesh force F1, which presses the first
gearwheel 333 towards the second gearwheel 335. The
first gearwheel 333 is thereby axially pressed against its
second bearing 333c. The second bearing 333c of the
first gearwheel 333 must thereby take up the axial net
force Fn1, which is essentially equal to the axial gear
mesh force F1 upon the first gearwheel 335. The inwardly
directed protrusion 335s of the second gearwheel 335 is
adapted correspondently to the inwardly directed protru-
sion 333s such that a contact between the contact sur-
faces 33, 35 can be avoided, and thereby jamming of the
gearwheels with each other will not occur.
[0056] There are some relevant distances between the
different parts of the inventive gear arrangement. The
following distances are defined in the figures 1a, b and
2a-d:

Distances upon the first gearwheel 333;

• 333d1: from the contact surface 33 to beginning
of the downwardly directed protrusion 333s of
the first gearwheel 333,

• 333d2: from the contact surface 33 to the end
of the downwardly directed protrusion 333s of
the first gearwheel 333.

Distances upon the second gearwheel 335, 535;

• 335d1: from the contact surface 35 to beginning
of the downwardly directed protrusion 335s of
the second gearwheel 335, 535,

• 335d2: from the contact surface 35 to the end
of the downwardly directed protrusion 335s of
the second gearwheel 335, 535.

Distances between the bearings 33b, 33c; 35b, 35c;
235b, 233c;

• 233bd: Between the first and second bearing
33b, 33c of the first gearwheel 333

• 235bd: Between the first and second
bearing35b, 35c; 235b, 235c of the second gear-
wheel 335

• 2335bd: Between the inner surface of the sec-
ond bearing 33c of the first gearwheel 333 and
the inner surface of the first bearing 35b; 235b
of the second gearwheel 335, 535.

[0057] For the situation disclosed in figure 2a, the fol-
lowing must be fulfilled in order to enable the axial gear
mesh forces to cancel each other out:

a) 333d1 + 335d1 > 2335bd.

[0058] To make sure that the net axial force is trans-
ferred by bearings 235b, the following applies:

b) 233bd + 2335bd > 333d2 + 335d1

If b) not is fulfilled, the net axial force Fn would be trans-
ferred by the first bearing 33b of the first gearwheel 333.
More importantly, in the situation shown in figure 2c, the
first gearwheel 333 would not be able to be axial dis-
placed far enough to avoid that the contact surfaces 33,
35 are in contact with each other.
[0059] A general conclusion is found for situations as
in figure 2a, where axial forces are cancelled out between
the gearwheels 333, 335 that are locked rotationally to
each other: The net axial force Fn shall not be transferred
by the bearings of a gearwheel 333 that transfers power
only when it is rotationally connected to other gearwheels
335 in the in the gear arrangement.
[0060] In order to avoid jamming of the second gear-
wheel 335 in figure 2d, the following inequality is valid:

c) 2335bd + 235bd > 333d1 + 335d2

[0061] In order to allow just one gearwheel 333 to be
axially displaceable the following inequality must be valid:

d) 2335bd + 235bd < 333d1 + 335d2

[0062] Figure 3 discloses a dual-clutch transmission
300 provided with a gear arrangement according to the
invention. The gear arrangement is provided upon the
countershaft 223 and has two gearwheels 333, 335,
which both are axially displaceable according to the in-
vention.
[0063] The first gearwheel 333 is meshing with the first
primary gear teeth 130 of the transmission 300. The sec-
ond gearwheel 335 is meshing with a secondary loose
gearwheel 134 upon a central shaft 171 of the transmis-
sion 300.
[0064] In the transmission in figure 3, the torque is
transmitted from an engine in the third gear, and the sec-
ond gear is preselected. The situation in figure 3 corre-
sponds to the situation shown in figure 2a, i.e. the gear
mesh force F2 upon the second gearwheel 335 is larger
than the axial gear mesh force F1 upon the first gear-
wheel 333. The resulting net force Fn is taken up by the
first bearing 235b of the second gearwheel 335. The re-
sulting net force Fn is reduced and ideally close to zero,
due to that the axial gear mesh forces F1 and F2 cancel
each other out.
[0065] The axial loads upon the bearings 33b, 33c;
35b, 35c; 235b, 235c are thereby reduced and the life-
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cycle of the bearings 33b, 33c; 35b, 35c; 235b, 235c are
increased because the bearings are not subjected to ax-
ial loads during rotation. The robustness of the transmis-
sion 300 is thereby increased.
[0066] The situation shown in figure 2b in the trans-
mission shown in figure 3 corresponds to an engine brak-
ing in the third gear when second gear is preselected.
[0067] The situation shown in figure 2c in the transmis-
sion shown in figure 3 corresponds to that torque is trans-
mitted from an engine in a fourth forward gear when the
fifth gear is preselected.
[0068] The situation shown in figure 2d in the trans-
mission shown in figure 3 corresponds to that torque is
transmitted in the first gear and the second gear is prese-
lected.
[0069] As will be realised, the invention is capable of
modification in various obvious respects, all without de-
parting from the scope of the appended claims. Accord-
ingly, the drawings and the description thereto are to be
regarded as illustrative in nature, and not restrictive.

Claims

1. Gear arrangement comprising a first and a second
gearwheel (333, 335), whereby said first and second
gearwheels (333, 335) are arranged next to each
other upon a first shaft (223) such, that said first and
second gearwheels (333, 335) can rotate relative
said first shaft (223), wherein at least one gearwheel
(333, 335) of said first and second gearwheels (333)
is arranged upon said first shaft (223) such that it
can be axially displaced between a distanced axial
position and a contact axial position upon said first
shaft (223), and whereby in said distanced axial po-
sition, said first and second gearwheels (333, 335)
are distanced from each other and in said contact
axial position, an axial contact between said first and
second gearwheel (333, 335) is enabled, wherein
said at least one gearwheel (333, 335) is provided
with helical gear teeth, wherein both said first and
said second gearwheel (333, 335) are provided with
helical gear teeth,
characterized in that the helical gear teeth of said
first gearwheel (333) are cut in the same direction
as the helical gear teeth of said second gearwheel
(335).

2. Gear arrangement according to claim 1, wherein said
at least one gearwheel (333, 335) is displaced into
said contact axial position when it transfers a torque
load.

3. Gear arrangement according to any one of the pre-
ceding claims, wherein said at least one gearwheel
(333, 335) is mounted such upon a first and a second
roller bearing (233b, 233c), that it can slide thereup-
on, and is provided with an inwardly directed protru-

sion arranged such between said first and second
roller bearing (233b, 233c), that said axial displace-
ment is allowed.

4. Gear arrangement according to any one of the pre-
ceding claims, wherein said gear arrangement is pro-
vided with a synchronisation mechanism or a dog
clutch (148) enabling a rotational connection be-
tween said first and said second gearwheel (333,
335).

5. Gear arrangement according to any one of the pre-
ceding claims, wherein said gear arrangement is pro-
vided with a second synchronisation mechanism or
a dog clutch (149) enabling a rotational connection
between one of said first and second gearwheel
(333, 335) and said first shaft (223).

6. Gear arrangement according to any one of the pre-
ceding claims, wherein said axial displacement of
said at least one gearwheel (333, 335), from said
distanced axial position to said contact axial position,
is actuated when said at least one gearwheel trans-
fers a torque load to another gearwheel (132, 134).

7. Transmission (100) provided with a gear arrange-
ment according to any one of the claims 1-6.

8. Transmission (100) according to claim 7, wherein
said transmission (100) is a dual-dutch transmission.

9. Transmission (100) according to any one of the
claims 7 or 8, wherein said transmission (100) is pro-
vided with a centre shaft (171) and a countershaft
(223) and whereby said gear arrangement is provid-
ed upon said countershaft (223).

10. Transmission (100) according to claim 8, wherein
said first gearwheel (333) is meshing with first pri-
mary gear teeth (132) of said transmission (100) and
said second gearwheel (335) is meshing with a gear-
wheel (134) arranged upon said centre shaft (171).

Patentansprüche

1. Getriebeanordnung umfassend ein erstes und ein
zweites Zahnrad (333, 335), wobei das erste und
das zweite Zahnrad (333, 335) nebeneinander auf
einer ersten Welle (223) derart angeordnet sind,
dass das erste und das zweite Zahnrad (333, 335)
sich relativ zu der ersten Welle (223) drehen können,
wobei wenigstens ein Zahnrad (333, 335) des ersten
und des zweiten Zahnrads (333) auf der ersten Welle
(223) derart angeordnet ist, dass es zwischen einer
beabstandeten Axialposition und einer Kontaktaxi-
alposition auf der ersten Welle (223) axial verscho-
ben werden kann, und wobei in der beabstandeten
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Axial-position das erste und das zweite Zahnrad
(333, 335) voneinander beabstandet sind und in der
Kontaktaxialposition ein axialer Kontakt zwischen
dem ersten und dem zweiten Zahnrad (333, 335)
ermöglicht wird, wobei das wenigstens eine Zahnrad
(333, 335) mit einer Schrägverzahnung versehen ist,
wobei sowohl das erste als auch das zweite Zahnrad
(333, 335) mit einer Schrägverzahnung versehen
sind,
dadurch gekennzeichnet, dass
die Schrägverzahnung des ersten Zahnrads (333)
in der gleichen Richtung wie
die Schrägverzahnung des zweiten Zahnrads (335)
geschnitten ist.

2. Getriebeanordnung nach Anspruch 1, wobei das we-
nigstens eine Zahnrad (333, 335) in die Kontaktaxi-
alposition verschoben ist, wenn es eine Drehmo-
mentlast überträgt.

3. Getriebeanordnung nach irgendeinem der vorher-
gehenden Ansprüche, wobei das wenigstens eine
Zahnrad (333, 335) auf einem ersten und einem
zweiten Rollenlager (233b, 233c) derart montiert ist,
das es darauf gleiten kann, und mit einem nach innen
gerichteten Vorsprung versehen ist, der zwischen
dem ersten und zweiten Rollenlager (233b, 233c)
derart angeordnet ist, dass die Axialverschiebung
erlaubt wird.

4. Getriebeanordnung nach irgendeinem der vorher-
gehenden Ansprüche, wobei die Getriebeanord-
nung mit einem Synchronisierungsmechanismus
oder einer Klauenkupplung (148) versehen ist, die
eine Drehverbindung zwischen dem ersten und dem
zweiten Zahnrad (333, 335) ermöglicht.

5. Getriebeanordnung nach irgendeinem der vorher-
gehenden Ansprüche, wobei die Getriebeanord-
nung mit einem zweiten Synchronisierungsmecha-
nismus oder einer Klauenkupplung (149) versehen
ist, die eine Drehverbindung zwischen einem des
ersten und des zweiten Zahnrads (333, 335) und der
ersten Welle (223) ermöglicht.

6. Getriebeanordnung nach irgendeinem der vorher-
gehenden Ansprüche, wobei die Axialverschiebung
des wenigstens einen Zahnrads (333, 335) von der
beabstandeten Axialposition zu der Kontaktaxialpo-
sition betätigt ist, wenn das wenigstens eine Zahnrad
eine Drehmomentlast zu einem weiteren Zahnrad
(132, 134) überträgt.

7. Getriebe (100), das mit einer Getriebeanordnung
nach irgendeinem der Ansprüche 1-6 versehen ist.

8. Getriebe (100) nach Anspruch 7, wobei das Getriebe
(100) ein Doppelkupplungsgetriebe ist.

9. Getriebe (100) nach irgendeinem der Ansprüche 7
oder 8, wobei das Getriebe (100) mit einer Zentral-
welle (171) und einer Gegenwelle (223) versehen ist
und wobei die Getriebeanordnung auf der Gegen-
welle (223) vorgesehen ist.

10. Getriebe (100) nach Anspruch 8, wobei das erste
Zahnrad (333) mit einer ersten Primärverzahnung
(132) des Getriebes (100) kämmt und das zweite
Zahnrad (335) mit einem Zahnrad (134) kämmt, das
auf der Zentralwelle (171) angeordnet ist.

Revendications

1. Agencement d’engrenage comprenant des premiè-
re et deuxième roues d’engrenage (333, 335), dans
lequel lesdites première et deuxième roues d’engre-
nage (333, 335) sont agencées l’une à côte de l’autre
sur un premier arbre (223) de sorte que lesdites pre-
mière et deuxième roues d’engrenage (333, 335)
puissent tourner par rapport audit premier arbre
(223), où
au moins une roue d’engrenage (333, 335) desdites
première et deuxième roues d’engrenage (333) est
agencée sur ledit premier arbre (223) de sorte qu’elle
puisse se déplacer axialement entre une position
axiale éloignée et une position axiale de contact sur
ledit premier arbre (223), et moyennant quoi, dans
ladite position axiale éloignée, lesdites première et
deuxième roues d’engrenage (333, 335) sont éloi-
gnées l’une de l’autre et dans ladite position axiale
de contact, un contact axial entre lesdites première
et deuxième roues d’engrenage (333, 335) est per-
mis, où ladite au moins une roue d’engrenage (333,
335) est munie d’une denture hélicoïdale, où, à la
fois, lesdites première et deuxième roues d’engre-
nage (333, 335) sont munies d’une denture hélicoï-
dale, caractérisé en ce que la denture hélicoïdale
de ladite première roue d’engrenage (333) est dé-
coupée dans la même direction que la denture héli-
coïdale de ladite deuxième roue d’engrenage (335).

2. Agencement d’engrenage selon la revendication 1,
dans lequel ladite au moins une roue d’engrenage
(333, 335) est déplacée dans ladite position axiale
de contact lorsqu’elle transfère une charge de cou-
ple.

3. Agencement d’engrenage selon l’une quelconque
des revendications précédentes, dans lequel ladite
au moins une roue d’engrenage (333, 335) est mon-
tée sur des premier et deuxième paliers à rouleaux
(233b, 233c), de sorte qu’elle puisse coulisser sur
ceux-ci, et est munie d’une saillie dirigée vers l’inté-
rieur agencée entre lesdits premier et deuxième pa-
liers à rouleaux (233b, 233c), de sorte que ledit dé-
placement axial soit autorisé.
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4. Agencement d’engrenage selon l’une quelconque
des revendications précédentes, dans lequel ledit
agencement d’engrenage est muni d’un mécanisme
de synchronisation ou d’un embrayage à griffes
(148) permettant une liaison rotative entre lesdites
première et deuxième roues d’engrenage (333,
335).

5. Agencement d’engrenage selon l’une quelconque
des revendications précédentes, dans lequel ledit
agencement d’engrenage est muni d’un deuxième
mécanisme de synchronisation ou d’un embrayage
à griffes (149) permettant une liaison rotative entre
l’une desdites première et deuxième roues d’engre-
nage (333, 335) et ledit premier arbre (223).

6. Agencement d’engrenage selon l’une quelconque
des revendications précédentes, dans lequel ledit
déplacement axial de ladite au moins une roue d’en-
grenage (333, 335), de ladite position axiale éloignée
à ladite position axiale de contact, est activé lorsque
ladite au moins une roue d’engrenage transfère une
charge de couple à une autre roue d’engrenage
(132, 134).

7. Transmission (100) munie d’un agencement d’en-
grenage selon l’une quelconque des revendications
1 à 6.

8. Transmission (100) selon la revendication 7, dans
laquelle ladite transmission (100) est une transmis-
sion à double embrayage.

9. Transmission (100) selon l’une quelconque des re-
vendications 7 et 8, dans laquelle ladite transmission
(100) est munie d’un arbre central (171) et d’un arbre
intermédiaire (223) et moyennant quoi ledit agence-
ment d’engrenage est prévu sur ledit arbre intermé-
diaire (223).

10. Transmission (100) selon la revendication 8, dans
laquelle ladite première roue d’engrenage (333)
s’engrène avec une première denture primaire (132)
de ladite transmission (100) et ladite deuxième roue
d’engrenage (335) s’engrène avec une roue d’en-
grenage (134) agencée sur ledit arbre central (171).
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