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(57) Abstract: The present invention relates to a
locking device (21) to lock a cogwheel (15) on a
rotatable shaft (11) in a gearbox. The locking
device (21) comprises a driver unit (25), a clutch
sleeve (26) and a cogwheel unit (27). Each one
of the clutch sleeve's teeth (31) comprises a lock-
ing part (31a), which is adapted to be inserted
into a space (34) between adjacent teeth (33) of
the cogwheel unit (27) in a locked state. The
locking part (31a) has an extension between a
front end (31d), which is adapted to be arranged
in connection with an inner end (34b) of the
space (34) in the locked state, and a rear end

SR 31g (31e), which is adapted to be arranged in connec-

tion with an opening (34a) of the space (34) in

31i the locked state. The locking part (31a) has a
width that increases continuously from the front
end (3 Id) to the rear end (31e), and the space
(34) has a width corresponding to that of the
locking part (31a), both in relation to its size and
shape, so that the locking part (31a) fills up sub-
stantially the entire width of the space (34) in the
locked state.
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Locking device to lock a cogwheel on a shaft in a gearbox

BACKGROUND OF THE INVENTION AND PRIOR ART

The invention relates to a locking device to lock a cogwheel on a shaft in a gearbox

according to the preamble of claim 1.

Conventional gearboxes comprise a countershaft, a main shaft, several gear sets, each
one of which comprises a cogwheel, which is rotatably arranged on the countershaft, as
well as cogwheels, which are arranged on the main shaft. A locking device to lock a
cogwheel on the main shaft usually comprises an axially shiftable clutch sleeve, which
is in constant engagement with a driver on the main shaft via an axially extending
toothed section comprising teeth and intermediate spaces. The clutch sleeve therefore
rotates with the same rotational speed as the driver and the main shaft. When the clutch
sleeve is shifted from an initial state to a locked state, the clutch sleeve’s toothed
section also engages with a toothed section of the cogwheel on the main shaft. The
clutch sleeve thus establishes a rotationally fixed connection between the driver and
the cogwheel, in such a way that the cogwheel obtains a rotational locking on the main
shaft.

One prior art method, ensuring that the clutch sleeve remains in the locked state when
a driving torque is transmitted via the rotationally locked cogwheel, is to adapt the
clutch sleeve’s axial teeth and the driver’s axial teeth with oblique contact surfaces. In
the case when the driver transmits a driving torque to the clutch sleeve, a force is
created with the help of the oblique contact surfaces retaining the clutch sleeve in the
locked state. Another prior art method is to supply the clutch sleeve’s teeth with a
central section, protruding a short distance in a radial direction. Thus, this section
comes into contact with a front end surface of the driver’s teeth when a torque is
transferred in the gearbox, which ensures that the clutch sleeve is retained in the locked
state. In both the prior art methods, spaces, which are wider than the teeth of the clutch
sleeve, must be created between the driver’s axial teeth and the cogwheel’s axial teeth.

Accordingly, a play is obtained when the torque in the gearbox changes direction. The
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two methods also require that the clutch sleeve has relatively long axial teeth, which

increases the total length of the gearbox.

SUMMARY OF THE INVENTION

The objective of the present invention is to provide a locking device, which, in an
efficient manner, prevents that a clutch sleeve is shifted from a locked state while it
occupies a relatively small axial space, and which facilitates the establishment of a

connection, substantially free from play, in the gearbox.

This objective is achieved with the arrangement of the type specified at the beginning,
which is characterised by the features specified in the characterising portion of claim 1.
The clutch sleeve’s teeth comprise a locking part, which is adapted to be inserted into a
space between adjacent teeth of the cogwheel unit in the locked state. The locking part
has a width which increases continuously from a front end to a rear end. The locking
part may thus be described as wedge-shaped. The space between the teeth of the
cogwheel unit has a width that increases continuously from an inner end to an opening
for receipt of the locking part. The spaces between the cogwheel unit’s teeth may thus
also be described as wedge-shaped. The front end, which thus constitutes the least
wide section of the locking part, is first inserted into the space via the opening defining
the widest section of the space. It is therefore easy to insert the locking part into the
space when the clutch sleeve and the cogwheel have a synchronous rotational speed. If
and when needed, the wedge-shaped space centres the locking part during the insertion
process, so that it obtains a correct position in the recess when it reaches the fully
inserted state in the space. The fully inserted state is referred to as a locked state. Since
the space has a width corresponding to the width of the locking part, both in respect of
size and shape, the locking part fills substantially the entire width of the space in the
locked position. Accordingly, substantially no play arises when the torque in the
gearbox changes direction. Such a locking part functions well, even if it is rather short.

The locking part thus occupies a relatively small axial space in the gearbox.

According to one embodiment of the present invention, the locking part has a width
that increases in a linear manner from the front end to the rear end. The width of the
locking part may be defined by two plane side surfaces. Accordingly, the locking part
obtains a relatively simple shape. It is possible, however, to provide a locking part with

a width that increases successively from the front end to the rear end in a non-linear
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manner. In such case, the side surfaces may have a more or less curved shape. The
locking part may have a width that is defined by two side surfaces, which are
symmetrically arranged on opposite sides of a longitudinal central axis through the
respective teeth. The locking part thus provides a symmetrical shape, which further
improves the feature of inserting the locking part into the space when the clutch sleeve
and the cogwheel have a substantially synchronous rotational speed. With a
symmetrical shape of the locking part, the manufacturing process of the clutch sleeve’s

teeth is also simplified.

According to one embodiment of the present invention, the clutch sleeve’s teeth
comprise a basic part, which is adapted to remain in a space between two adjacent
teeth of the driver unit in the locked state, and the basic part comprises at least one side
surface, which is located at a distance from a longitudinal central axis through the
respective teeth, so that the distance of the side surface to the longitudinal central axis
continuously decreases from a front end to a rear end of the basic part. Such a side
surface obtains a gradient, so that a torque transmitted from the driver’s teeth results in
a force that strives to retain the locking part in the locked state. Since the inclined side
surface extends along the entire basic part, the basic part may be made rather short.
The basic part thus occupies a relatively small axial space in the gearbox. The basic

part may have an axial extension corresponding to that of the locking part.

According to one embodiment of the present invention, the basic part comprises two
side surfaces, which are symmetrically arranged on opposite sides of a longitudinal
central axis through the respective teeth. Accordingly, two inclined side surfaces are
obtained, whereat one of the side surfaces transmits said force retaining the locking
part in the locked state when a positive torque is transmitted in the gearbox, and a
second side surface transmits said force retaining the locking part in the locked state

when a negative torque is transmitted in the gearbox.

According to one embodiment of the present invention, the clutch sleeve’s teeth
comprise an intermediate part, which is arranged between the locking part and the
basic part. This intermediate part may be used to bridge the required play, which must
exist between the clutch sleeve and the cogwheel unit in order for them to rotate at
different speeds. Advantageously said play, and thus the intermediate part, has a

relatively small axial extension. The intermediate part may have a substantially
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constant width. The intermediate part may constitute the widest part of the teeth in the

clutch sleeve.

According to one embodiment of the present invention, the driver unit’s teeth comprise
a front part, having a width defined by two side surfaces having an angle in relation to
a longitudinal central axis through the respective teeth, so that the front part has a
width increasing continuously from a front end to a rear end. The two side surfaces
advantageously have angles corresponding to the inclined side surfaces of the basic
part of the clutch sleeve’s teeth. Accordingly, the entire side surface of the front part of
the driver’s teeth may come into contact with an entire side surface of the rear part of
the clutch sleeve’s teeth when a torque is transmitted in the gearbox. Accordingly,

loads on specific points on the teeth are avoided.

According to one embodiment of the present invention, the driver unit’s teeth comprise
a rear part, having a width defined by two side surfaces having an angle in relation to a
longitudinal central axis through the driver unit’s teeth, so that the rear part has a width
decreasing continuously from a front end to a rear end. In this case, the rear part of the
driver’s teeth has a design corresponding to the front part of the driver unit’s teeth. In
some cases, two-directional locking devices are used. In such case, the cogwheel units
are arranged on both sides of a clutch sleeve. The clutch sleeve may in this case be
shifted in one axial direction, from an initial state to a locked state for one of the
cogwheel units, and in an opposite axial direction to a locked state for the second
cogwheel unit. A rear part with the above mentioned design in this case functions like
a front part, when a cogwheel unit on the opposite side must provide a rotational
locking. If the locking device is one-directional, the rear part may have any shape. It

may, in such case, have a constant width.

According to one embodiment of the present invention, the driver unit’s teeth comprise
an intermediate part, arranged between the front end and the rear end. The intermediate
part may have a substantially constant width. The intermediate part may constitute the
widest section of the driver’s teeth. The intermediate section of the driver unit’s teeth
may have an axial extension corresponding to the extension of the intermediate section
of the clutch sleeve’s teeth.

The intermediate parts may constitute the contact surface between the driver’s teeth
and the clutch sleeve’s teeth, when the clutch sleeve’s teeth are in the initial, load free,

state.
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BRIEF DESCRIPTION OF THE DRAWINGS

Below, as an example, a preferred embodiment of the invention is described with

reference to the enclosed drawings, on which:

Fig. 1 shows a gearbox, which is equipped with a locking device according to the

present invention,

Fig. 2 shows a side view of the locking device,

Fig. 3 shows the locking device’s component parts in a separated state,

Fig. 4 shows the locking device’s component parts in an initial state,

Fig. 5 shows a section view of a connecting area between the component parts, when
they are in the initial state,

Fig. 6 shows the locking device’s component parts in an intermediate state,

Fig. 7 shows a section view of the connecting area between the component parts,
when they are in the intermediate state,

Fig. 8 shows the locking device’s component parts in a locked state and

Fig. 9 shows a section view of the connecting area between the component parts,

when they are in the locked state.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE
INVENTION

Fig. 1 shows a gearbox that may be arranged in a schematically drawn vehicle 1. The
vehicle 1 may be a heavy goods vehicle. The gearbox is attached inside a house 2,
containing gearbox oil. The gearbox comprises an input shaft 3, which is operated by a
non-displayed combustion engine. The gearbox comprises a countershaft 4, which is
equipped with several cogwheels 5-10 of various dimensions. The cogwheels 5-10 are
rotatably arranged on the countershaft 4. The gearbox comprises a main shaft 11,
which is equipped with several cogwheels 12-17 rotatably arranged on the main shaft
11. The cogwheels 5-10 constitute primary cogwheels and the cogwheels 12-17
constitute secondary cogwheels of the gear sets, arranged in engagement with each
other in the gearbox. The gearbox is equipped with a split gear, which in a first split
state connects the input shaft 3 with the countershaft 4 via a first gear set 5, 12. In a
second split state, the input shaft 3 is connected with the countershaft 4 via a second
gear set 6, 13. The countershaft 4 thus provides a rotation movement in both the split

states of the input shaft 3. The second gear set 6, 13 also provides a gearing, which
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defines the third gear in the gearbox. The gearbox also comprises a third gear set 7, 14
defining the second gear in the gearbox, a fourth gear set 8, 15 defining the first gear in
the gearbox, a fourth gear set 9, 16 defining a crawling gear and a sixth gear set 10, 17
defining a reverse gear. The gear set 10, 17 for the reverse gear comprises an interim

cogwheel, which provides a reverse rotational direction of the main shaft 11.

The secondary cogwheels 12-17 are arranged in a rotatable manner on the main shaft
11 or on the input shaft 3 with the help of a bearing 18, which may be a needle bearing.
Locking devices 19-21a, are, according to the invention, arranged in connection with
the secondary cogwheels 12-17 on the main shaft 11. The task of each of the locking
devices 19-21a is to achieve a rotational locking on the main shaft 11 of at least one of
the secondary cogwheels 12-17 in connection with engaging a gear. A first locking
device 19 is comprised in the split gear, where its task is to set the different split states,
so that it connects the input shaft 3 with the countershaft 4 in the gearbox, via the first
gear set 5, 12 in the first split state, and via the second gear set 6, 13 in the second split
state. A second locking device 20 is adapted to be responsible for the rotational locking
of the secondary cogwheels 13, 14 for the second and third gears. A third locking
device 21 is adapted to be responsible for rotational locking of the secondary cogwheel
15 for the first gear. A fourth locking device 21a is adapted to be responsible for the
rotational locking of the secondary cogwheels 16, 17 for the crawling gear and the
reverse gear. The gearbox also comprises a range gear 22, which is arranged between
the main shaft 11 and an output shaft 23 in the gearbox. With the help of a range gear
22, all ordinary gears in the gearbox may be provided with a high and a low gearing,
respectively. Accordingly, the gearbox may obtain twice as many gears. A control
device 24a is adapted to activate a manoeuvring locking device 24b, which controls the

activation of the locking devices 19-21 during a shifting process in the gearbox.

Fig. 2 shows a side view of an embodiment of a one-directional locking device,
corresponding to the locking device 21. Fig. 3 shows the locking device’s 21
component parts in a separated state. Fig. 3 also shows a section view of the
component parts in an A-A plane defined in Fig. 2. The locking device 21 comprises,
in this case, three components, namely a driver unit 25, a clutch sleeve 26 and a
cogwheel unit 27. The driver unit 25 comprises a radially internally toothed section 28,
with which it is rotatably connected to a toothed section 11a on the main shaft 11. The
driver unit 25 thus rotates continuously with the same speed as the main shaft 11. The

driver unit 25 comprises a second toothed section, consisting of outwardly directed
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teeth 29 and intermediate spaces 30 with an axial extension. The clutch sleeve 26
comprises a toothed section with inwardly directed teeth 31 and intermediate spaces 32
with an axial extension. The toothed section 31, 32 of the clutch sleeve 26 is rotatably
connected to the toothed section 29, 30 of the driver unit 25. The clutch sleeve 26
therefore rotates continuously with the same speed as the driver unit 25 and the main
shaft 11. Since the driver unit’s 25 toothed section and the clutch sleeve’s 26 toothed
section comprise interacting teeth 29, 31 and intermediate spaces 30, 32 with an axial
extension, the clutch sleeve 26 may be shifted in an axial direction in relation to the
driver unit 25. The cogwheel unit 27 comprises the secondary cogwheel 15 and a side
part which is equipped with a toothed section, consisting of outwardly directed teeth
33 and intermediate spaces 34 with an axial extension. The toothed sections of the
driver 25, the clutch sleeve 26 and the cogwheel unit 27 have the same number of axial
teeth 29, 31, 33 and intermediate spaces 30, 32, 34. They are also arranged at a
corresponding radial distance from a longitudinal central axis 11b of the main shaft 11.
The clutch sleeve 26 may be shifted in an axial direction in relation to both the driver

unit 25 and the cogwheel unit 27.

Fig. 4 shows the component parts 25-27 in an initial state. In this case the driver unit
25 is not visible, since it is arranged radially inwardly of the clutch sleeve 26. The
driver unit 25 and the clutch sleeve have the same extension in an axial direction. The
driver unit 25 and the clutch sleeve 26 are arranged at a smaller radial distance from
the toothed section 33, 34 of the cogwheel unit 27. The cogwheel unit 27 and the
cogwheel 15 may thus rotate freely in relation to the clutch device 26, the driver unit
25 and the main shaft 11. Fig. 5 shows a detailed section of the connecting area
between the components 25, 26, 27 when they are in the initial state. The axial teeth 29
of the driver unit 25 have a front part 29a, an intermediate part 29b and a rear part 29c.
The front part 29a has an extension, between a front end 29d in the form of a plane end
surface and a rear end 29e, indicated with a dashed line in the figures. The teeth 29
have side surfaces 29f with a symmetrical extension in relation to a central longitudinal
axis 29g through the teeth 29. The distance of the side surfaces 29f to the central axis
29g increases continuously from the front end 29a to the rear end 29e. The width of the
teeth 29 thus increases continuously from the front end 29a to the rear end 29e. The
intermediate part 29b has an extension between the rear end 29¢ of the front part 29a
and a front end 29h of the rear part 29¢c. The distance of the side surfaces 29d to the
central axis 29¢ is here constant. The teeth 29 thus have a constant width in the

intermediate part 29b. The rear part 29c has an extension between the front end 29h
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and a rear end 291. The distance of the side surfaces 29f to the central axis 29g
decreases continuously from the front end 29h to the rear end 29i. The width of the

teeth 29 thus decreases continuously from the front end 2%h to the rear end 29i.

The axial teeth 31 of the clutch sleeve 26 have a locking part 31a, an intermediate part
31b and a basic part 29¢. The locking part 31a has an extension between a front end
31d in the form of a plane end surface, and a rear end 31e indicated with a dashed line.
The teeth 31 have side surfaces 31f with a symmetrical extension in relation to a
central longitudinal axis 31g through the teeth 31. The distance of the side surfaces 31f
to the central axis 31g increases continuously from the front end 31a to the rear end
31e. The width of the teeth 31 thus increases continuously from the front end 31a to
the rear end 31e. The intermediate part 31 has an extension between the rear end 31e of
the locking part 31a, and a front end 31h of the basic part 31c. The distance of the side
surfaces 31d to the central axis 31g is constant. The teeth 31 thus have a constant
width in the intermediate part 31b. The rear part 31c has an extension between a front
end 31f, indicated with a dashed line, and a rear end 31i in the form of a plane end
surface. The distance of the side surfaces 31f to the central axis 31g decreases
continuously from the front end 31f to the rear end 31i. The width of the teeth 31 thus
decreases continuously from the front end 31f to the rear end 31i. The axial teeth 33 of
the cogwheel unit 27 define an intermediate space 34, which comprises an opening
34a, a bottom surface 34b and side surfaces 34c. The axial distance from the opening
34a to the bottom surface 34b corresponds to the axial length of the locking part 31a.
The distance of the side surfaces 34c to a central longitudinal axis 34d in the space 34
increases continuously from the bottom surface 34a to the opening 34a. The width of
the space 34 thus increases continuously from the bottom surface 34b to the opening
34a.

When the cogwheel 15 provides a rotational locking on the main shaft 11, initially a
synchronous rotational speed is created between the cogwheel 15 and the main shaft
11. During an up-shifting process, the control device 24a may activate a non-displayed
braking device, which provides a deceleration of the countershaft 4 until the cogwheel
15 obtains a synchronous rotational speed with the main shaft 11. During a downshift
process, a drive engine is activated, which provides an acceleration of the countershaft
4, via the input shaft 3 to the gearbox, until the cogwheel 15 obtains a synchronous
rotational speed with the main shaft 11. The control device 24a may subsequently

activate the manoeuvring locking device 24b, which may comprise a pneumatic
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cylinder, in charge of the shifting motion of the clutch sleeve 26 from the initial state

to a locked state.

Fig. 6 and 7 show the clutch sleeve just after said shifting motion has started. The
driver unit 25 is in its fixed axial state, while the clutch sleeve 26 has started its axial
shifting motion. The front end 31d of the locking part 31a in the teeth 31 of the clutch
sleeve thus has a smaller width than the opening of the recess 34a of the cogwheel unit
37. 1t is therefore generally not difficult to insert the locking part 31a into an opening
34a between the teeth 33 of the cogwheel unit 37 when a synchronous rotational speed
has been achieved. Since the recess 34 has side surfaces 34c that are inclined in
relation to the longitudinal central axis 34d, the side surfaces 34c provide, where
needed, a successive centring of the front end 31d of the locking part 31a during the

shifting motion in the space 34.

Fig. 8 and 9 show the teeth 31d of the clutch sleeve, when the front end 31d of the
locking part 31a has reached an inner end 34b, which is defined by an internal end
surface in the space 34. The locking part is now in a locked state. Since the space 34
and the locking part 31d have a corresponding width, the locking part 31a fills
substantially the entire width of the space 34 in the locked state. Accordingly,
substantially no play is obtained in the locking device 21 in the connection between the
clutch sleeve 26 and the cogwheel unit 27. The intermediate part 31b has an axial
length, which substantially corresponds to the axial distance between the driver 25 and
the cogwheel unit 27. The basic part 31c of the clutch sleeve remains in the recess 30
between the driver unit’s teeth 29. The basic part 31c of the clutch sleeve has side
surfaces 31f with a gradient corresponding to the side surfaces 29f of the driver’s front
part 29a. Thus, a torque may be transmitted from the driver 25 to the clutch sleeve 26
via said side surfaces 29f, 31f. When the driver’s teeth 29 transmit a torque to the teeth
31 of the clutch sleeve via said side surfaces 29f, 31f, a force is obtained, retaining the
teeth 31 of the clutch sleeve in the locked state in the recess 34. The rear part 29¢ of
the driver in this case has a shape corresponding to the front part 29a. The locking
device 21 may in this case be double acting, if it is arranged between two cogwheels,

as is the case with the locking devices 19, 20.

The locking devices 19-21 may, in addition to the function of providing a rotational
locking of the secondary cogwheels 12-15 on the main shaft 11, also have the function

to synchronise the secondary cogwheels’ rotational speed with the rotational speed of
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the main shaft 11, before the secondary cogwheels provide a rotational locking on the
main shaft 11. In this case, the driver unit 25 comprises a driver and a non-displayed
latch cone, comprising a conically shaped friction surface. The latch cone in this case
comprises the axial teeth 29 of the driver unit 25. The synchronisation cone may be
connected in a rotatably locked manner with the driver, via a toothed connection, so
that they rotate as one unit. The cogwheel unit 27 comprises the cogwheel 15 and a
non-displayed clutch cone with a conically shaped friction surface. The clutch cone
may be connected in a rotatably locked manner with the cogwheel, via a toothed
connection, so that they rotate as one unit. The clutch cone in this case comprises the

axial teeth 33 of the cogwheel unit 27.

When a gear is to be engaged in the gearbox, in this case the clutch sleeve 26 is shifted
in an axial direction, from an initial state to a synchronising state, wherein the latch
cone’s conical friction surface goes into engagement with the clutch cone’s conical
friction surface. Thus, the clutch cone and the latch cone obtain a synchronous
rotational speed relatively soon. When the synchronous rotational speed has been
achieved, the clutch sleeve 26 may be shifted further along to the locked state, wherein
the toothed section 31, 32 of the clutch sleeve’s 26 creates a rotatable connection
between the driver unit 25 and the clutch cone’s toothed section 33, 34 so that the

cogwheel 15 obtains a rotational locking on the main shaft 11.

The invention is not limited to the embodiment described above, but may be varied

freely within the scope of the patent claims.
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Claims

1. Locking device (21), to lock a cogwheel (15) on a rotatable shaft (11) in a gearbox,
wherein the locking device (21) comprises

- a driver unit (25) comprising a connection (28, 11a), rotatably locked with the
rotatable shaft (11) so that they rotate with a joint rotational speed, and a toothed
section, which comprises teeth (29) with intermediate spaces (30) having an axial
extension in relation to the shaft (11),

- a clutch sleeve (26) comprising a toothed section, which comprises teeth (31) with
intermediate spaces (32), having with an axial extension in relation to the shaft (11),
wherein the clutch sleeve’s toothed section (31, 32) is adapted to be in constant
engagement with the driver’s toothed section (29, 30) and

- a cogwheel unit (27) comprising a toothed section with teeth (33) with intermediate
spaces (34), having an axial extension in relation to the shaft (11),

wherein the clutch sleeve (26) is shiftably arranged in an axial direction between an
initial state, wherein the clutch sleeve’s toothed section (29, 30) is in engagement only
with the driver unit’s toothed section (31, 32), and a locked state, wherein the clutch
sleeve’s (26) toothed section (31, 32) is in engagement with both the driver unit’s
toothed section (29, 30) and the cogwheel unit’s toothed section (33, 34), characterised
in that each one of the clutch sleeve’s teeth (31) comprises a locking part (31a), which
is adapted to be inserted into a space (34) between adjacent teeth (33) of the cogwheel
unit (27) in the locked state, wherein said locking part (31a) has an extension between
a front end (31d), which in the locked state is adapted to be arranged in connection
with an inner end (34b) of the space (34), and a rear end (31e), which in the locked
state is adapted to be arranged in connection with an opening (34a) of the space (34),
and wherein the locking part (31a) has a continuously increasing width from the front
end (31d) to the rear end (31e), and in that the space (34) has a width corresponding to
that of the locking part (31a) both in relation to its size and shape, so that the locking
part (31a) fills up substantially the entire width of the space (34) in the locked state.

2. Locking device according to claim 1, characterised in that the locking part (31a)

comprises two side surfaces (31f) defining the width of the locking part, and in that
said side surfaces (31f) have a mutual inclination, so that the width of the locking part

increases linearly from the front end (31d) to the rear end (31e).
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3. Locking device according to claim 2, characterised in that the two side surfaces

(31f) of the locking part (31a) are symmetrically arranged on opposite sides of a
longitudinal central axis (31g) through the respective teeth (31).

4. Locking device according to any of the previous claims, characterised in that the

clutch sleeve’s teeth (31) comprise a basic part (31c), which is adapted to remain in a
space (30) between two adjacent teeth (29) of the driver unit (25) in the locked state,
and in that the basic part (31c) comprises at least one side surface (31f), which is
located at a distance from a longitudinal central axis (31g) through the respective teeth
(31), so that the distance of the side surface to the central axis (31g) continuously

decreases from a front end (31h) to a rear end (311i) of the basic part (31c).

5. Locking device according to claim 4, characterised in that the basic part (31a)

comprises two side surfaces (31f), which are symmetrically arranged on opposite sides

of a longitudinal central axis (31g) through the respective teeth (31).

6. Locking device according to claim 5, characterised in that the teeth (31) of the

clutch sleeve comprise an intermediate part (31b), which is arranged between the

locking part (31a) and the rear part (31c).

7. Locking device according to claim 6, characterised in that the intermediate part
(31b) has a substantially constant width.

8. Locking device according to any of the previous claims, characterised in that the
teeth (29) of the driver unit (25) comprise a front part (29a), with a width that is

defined by two side surfaces (29f) having an angle in relation to a longitudinal central
axis (29g) through the respective teeth (29), so that the front part (29a) obtains a width

that increases continuously from a front end (29d) to a rear end (29¢).

9. Locking device according to any of the previous claims, characterised in that the

driver’s teeth (29) comprise a rear part (29¢) which
has a width defined by two side surfaces (29f) that have an angle in relation to a
longitudinal central axis (29g), so that the rear part (29¢) has a width that decreases

continuously from a front end (29h) to a rear end (29i).
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10. Locking device according to claim 8 or 9, characterised in that the driver’s teeth

(29) comprise an intermediate part (29b), which is arranged between the front part
(29a) and the rear part (29¢c).

11. Locking device according to claim 10, characterised in that the intermediate part

(29b) has a substantially constant width.

12. Locking device according to any of the previous claims, characterised in that the

driver unit (25) comprises a driver that is in constant engagement with the shaft (11)
and a first synchronisation device comprising the toothed section (29, 30) of the driver
unit, and in that the cogwheel unit (27) comprises a cogwheel (15) and a second

synchronisation device, comprising the toothed section (33, 34) of the cogwheel unit.
13. Gearbox comprising a locking device according to any of claims 1 to 10.

14. Vehicle comprising a gearbox according to claim 13.
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