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(57) Abstract: The invention relates to a shift control arrangement (3) in a gearbox (2), comprising a first shift rod (68), provided with
a tirst and second end part (72, 82), which first end (72) part is connectable to a first power means (66) and the second end part (82)
is connected to a first shift fork (60); a second shitt rod (70), provided with a first and second end part (73, 84), which first end part
(73) is connectable to a second power means (67) and the second end part (84) is connected to a second shift fork (61); a first set of
grooves (86) arranged in the first shift rod (68), a second set of grooves (88) arranged in the second shift rod (70); and a first and a
second lock pin (75, 79) arranged between the first and second shift rods (68, 70), which first and a second lock pins (75) together
with the first and second set of grooves (86, 88) are arranged to restrict or allow axial movement of the respective first and second
shift rod (68, 70). The first set of grooves (86) comprises at least one groove (96, 97) arranged in the first shift rod (68) above a plane
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1

Shift Control Arrangement in a Gearbox

TECHNICAL FIELD

The invention relates to a shift control arrangement in a gearbox for vehicles, a gearbox com-
prising such a shift control arrangement and a vehicle comprising such a gearbox, according
to the appended claims.

BACKGROOUND AND PRIOR ART

In vehicles, and especially for heavier vehicles such as trucks, a range gearbox device may
often be connected a main gearbox device to double the number of gears. Such an auxiliary
gearbox device may include a planetary gear, which may have a low gear and a high gear,
wherein the shift facilities of the main gearbox device may be divided into a low range gear
position and a high range gear position. In low range gear, a downshift may take place
through the planetary gear, and in the high range gear, the gear ratio may be 1:1 in the plan-
etary gear.

The range gearbox device may be provided between the main gearbox device and a propel-
ler shaft coupled to the drive wheels of the vehicle. The main gearbox device may be accom-
modated in a main gearbox housing and the range gearbox device may be accommodated in
a range gearbox housing. The range gearbox device may comprise an input shaft coupled to
the main gearbox device and an output shaft and between the input shaft and the output
shaft, the planetary gear may be disposed. The planetary gear may comprise three compo-
nents, which may be rotatable arranged relative to each other namely a sun gear wheel, a
planet carrier with planet gear wheels and a ring gear wheel. With knowledge of the number
of teeth of the sun gear wheel and the ring gear wheel, the relative speed of the three com-
ponents can be determined during operation. In a range gearbox device the sun gear wheel
can be rotatable connected to the input shaft, a number of planet gear wheels which engage
said sun gear wheel, which planet gear wheels may be rotatable mounted on the planet car-
rier which may be fixedly connected to the output shaft, and the ring gear wheel which sur-
rounds and engages the planet gear wheels.

In a known range gearbox device the low range gear position and high range gear position
may be obtained by displacing an axially displaceable sleeve between the low range gear
position, in which the ring gear may be rotationally locked relative to the range gearbox hous-
ing, and high range gear position in which the ring gear wheel may be rotatable relative to
the range gearbox housing and where the ring gear wheel, the planet gear wheels and the

sun gear wheel rotate as a common unity.
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The axially displaceable coupling sleeve may be provided with splines and by controlling the
transmission to synchronous speed between the two components to be connected, an axial
displacement of the coupling sleeve along the two components may be made possible in or-
der to connect them. When the components should be detached, the transmission may be
controlled so that torque balance occurs between the components so that the coupling
sleeve may not transmit torque. It then may be possible to move the coupling sleeve along
the components in order to disengage them from each other.

The document US6196944 shows a planetary gear comprising a sun gear, a planet carrier
with planet gears and a ring gear. The sun gear may be connected to the input shaft by
means of a coupling sleeve in a low range gear position and disengaged from the input shaft
in a high range gear position. In the high range gear position the input shaft may be con-
nected to the planet carrier by means of the same coupling sleeve. The ring gear may be
firmly connected to a gearbox housing. The known planetary gear may be arranged in an
auxiliary gearbox, having only two gear positions.

The reverse gear in a transmission in a vehicle may often be arranged in the main gearbox,
which then comprises a gear, which may be engaged when the vehicle is to be driven in the
reversed direction. The gear wheel, which may be intended for the reverse gear, causes an
elongation of the main gearbox device, and an undesired increase in weight of the vehicle.
The reverse gear wheel may rotate in the opposite direction to the other gears in the main
gearbox device, which may cause losses. Said gear wheel, which may be intended for the
reverse gear, may have a tendency to produce undesirable noise in the transmission, which
may be a result of an intermediate gear wheel disposed between a lay shaft and a main shaft

in the main gearbox device.

Therefore, the reverse gear in the main gearbox device may be replaced by means of a re-
verse gear arranged in the range gearbox device. The reverse gear arranged in the range
gearbox device may be shifted by means a second axially displaceable sleeve. When the
range gearbox device may be shifted into the reverse gear, the second axially displaceable
sleeve may connect the ring gear wheel with the propeller shaft at the same time as the first
axially displaceable sleeve may connect the planet carrier with the range gearbox housing.

The document US6196944 shows a gearbox for motor vehicles comprising a planetary gear
comprising a first and a second sleeve acting on the planet carrier, the ring gear, the gearbox
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housing and the output shaft. The first and second sleeves may be controlled as one con-

nected unit.

The axial displacement of the first and second coupling sleeves may be provided with a first
and second shift fork arranged in an outside circumferential groove in the respective coupling
sleeve. The shift forks may be influenced by a first and second power means, which may be
a pneumatic or hydraulic cylinder. Shift rods connected to the power means and the shift
forks may transfer the axial movement from the power means to the shift forks. When as-
sembling and disassembling the range gearbox device to and from the main gearbox device
the shift rods may be connected to and disconnected from the power means.

In order to prevent damage in the range gearbox device due to selecting an impropriate gear
when shifting gears in the range gearbox device the shift control arrangement for the range
gearbox device may be provided with a shift interlock. Such an impropriate selection of gears
may be the selection of the low range gear when the range gearbox device may be shifted
into the reverse gear. In this case both gear wheels and the coupling sleeves could be dam-
aged.

A known shift interlock for a transmission is disclosed in document US4120212. The shift in-
terlock comprises a pair of lock pins, which may be disposed in lock pin bores arranged in a
housing. The lock pins may be designed to engage annular grooves in a pair of shift rods,
which may be restricted to move axially when the lock pin engages the annular groove. Thus,
an impropriate gear when shifting gears can be avoided. However, the known shift interlock
may only be appropriate for transmissions in which only one shift rod may be controlled when
shifting between a forward and reverse mode.

SUMMARY OF THE INVENTION

Known transmissions often requires complete disassembly of the gearbox for replacement of
the range gearbox device, which means that it may take much time and it may become costly
to repair the range gearbox device. In addition, when the vehicle is assembled at the con-
struction plant it may take much time to assemble the range gearbox device due to the shift
interlock in the shift control arrangement.

There is a need to further develop a shift control arrangement in a gearbox in which an inad-
vert selection of a forward or reverse mode may be prevented. There is also a need to further
develop a shift control arrangement in a gearbox in which make it easy to assemble and dis-
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assemble the gearbox in a vehicle. There is also a need to develop a shift control arrange-
ment in a gearbox that may be easy to repair. In addition, there is a need to develop a shift
control arrangement in a gearbox, which save manufacturing and maintenance costs. There
is also a need to further develop a shift control arrangement in a gearbox, which arrange-
ment has a compact design and only need a small space at the gearbox.

The object of the invention is therefore to develop a shift control arrangement in a gearbox in

which an inadvert selection of a forward or reverse mode may be prevented.

Another object of the invention is to develop a shift control arrangement in a gearbox, which
shift control arrangement may make it easy to assemble and disassemble the gearbox in a

vehicle.

A further object of the invention is to develop a shift control arrangement in a gearbox that
may be easy to repair.

A further object of the invention is to develop a shift control arrangement in a gearbox, which

may save manufacturing and maintenance costs.

A further object of the invention is to develop a shift control arrangement in a gearbox, which
arrangement may have a compact design and may only need a small mounting space at the
gearbox.

The herein mentioned objects may be achieved by the above-mentioned shift control ar-
rangement in a gearbox according to the independent claims.

According to the invention the shift control arrangement in a gearbox may comprise a first
shift rod, provided with a first and second end part, which first end part may be connectable
to a first power means and the second end part may be connected to a first shift fork; a sec-
ond shift rod, provided with a first and second end part, which first end part may be connect-
able to a second power means and the second end part may be connected to a second shift
fork. A first set of grooves may be arranged in the first shift rod and a second set of grooves
may be arranged in the second shift rod. A first and a second lock pin may be arranged be-
tween the first and second shift rods, which first and a second lock pins, together with the
first and second set of grooves, may be arranged to restrict or allow axial movement of the
respective first and second shift rod. The first set of grooves may comprise at least one
groove arranged in the first shift rod above a plane passing through the first and second shift
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rods, and at least one groove arranged below the plane, and the second set of grooves may
comprise at least one groove arranged in the second shift rod above the plane and at least
one groove may be arranged below the plane.

Such shift control arrangement may effectively prevent an inadvert selection of a forward or
reverse mode. With such shift control arrangement it may be easy to assemble and disas-
semble the gearbox be in a vehicle. The shift control arrangement may also be easy to re-
pair. In addition, the shift control arrangement may save manufacturing and maintenance
costs. A situation where the gearbox would be damaged may be when the gearbox is shifted
into a low range gear and the reverse gear mode may be selected. Another example is when
the gearbox may be shifted into the reverse mode and where the forward mode may be se-
lected. Such impropriate selection may be made by a driver of a vehicle in which the gearbox
may be arranged or when a component that controls the gearbox fails.

According to a further aspect of the invention, the first lock pin may be arranged above the
plane and the second lock pin may be arranged below the plane. Such arrangement may
have a compact design and may only need a small mounting space at the gearbox. The shift
control arrangement may also make it easy to assemble and disassemble the gearbox in a
vehicle.

According to a further aspect of the invention, the first and second lock pins may be arranged
in a common guide hole in a main gearbox housing, which at least partly surround the main
gearbox device. Such arrangement may have a compact design and may only need a small
mounting space at the gearbox. The shift control arrangement may also make it easy to as-
semble and disassemble the gearbox in a vehicle. In addition, shift control arrangement may
also be easy to produce since only one guide hole in the main gearbox housing has to be
made. When arranging the lock pin at the main gearbox housing, the axial extension of a
range gearbox device arranged on the main gearbox device may be reduced. The range
gearbox device can therefore be designed with a short axial extension, which reduces the
weight of the range gearbox device. Thus, assembling and disassembling the gearbox in the
vehicle may be easy.

According to a further aspect of the invention, the first lock pin may be arranged on the sec-
ond lock pin, and the first and second lock pins may be slidable arranged against each other.
Such arrangement has a compact design and only need a small space at the gearbox. The
surfaces of the lock pins may act as guide surfaces to each other. The guide hole may con-
tain a lubricant for achieving a smooth sliding of the lock pins against each other’s surfaces.
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The surfaces of the lock pins may also be provided with a friction reducing coating, so that
they may slide smooth on each other.

According to a further aspect of the invention the second set of grooves, may comprise a first
and second groove, each extending in an axial direction of the second shift rod, so that each
of the first and second groove may be common for two shift gears in the gearbox. Such a
shift control arrangement may effectively prevent an inadvert selection of a forward or re-
verse mode in the gearbox. When each of the first and second grooves has an axial exten-
sion, so that the first and second grooves may be common for two shift gears, the gearbox
may not be shifted to the forward or reverse mode in situations where the gearbox could be
damaged.

According to a further aspect of the invention, the first groove may relate to a neutral and a
reverse shift gear in the gearbox and the second groove may relate to a neutral and a for-
ward shift gear in the gearbox. When each of the first and second grooves may have an axial
extension, so that the first and second grooves may be common for two shift gears, the gear-
box may not be shifted to the forward or reverse mode in situations where the gearbox could
be damaged.

According to a further aspect of the invention, the first set of grooves may comprise a third,
fourth, fifth and sixth groove, each related to a shift gear in the gearbox. The grooves in the
first shift rod may relate to the different possibilities of shift gears in the gearbox. Their func-
tion may be to receive the lock pins in different gearshift modes.

According to a further aspect of the invention, the first groove may be arranged to cooperate
with the third and fourth grooves by means of the first lock pin and the second groove may
be arranged cooperate with the fifth and sixth grooves by means of the second lock pin.
When the first lock pin is received in the first groove, it will not restrict the movement of the
first shift rod. When the first lock pin may be received in the third and fourth grooves, it may
not restrict the movement of the second shift rod. When the second lock pin may be received
in the second groove, it may not restrict the movement of the first shift rod. When the second
lock pin may be received in the fifth and sixth grooves, it may not restrict the movement of
the second shift rod.

According to a further aspect of the invention, the third and fourth grooves may relate to a
low range gear and a high range gear, respective, and the fifth and sixth grooves may relate
to a reverse gear and a high range gear, respective. When the gearbox is shifted into a low
range gear, the reverse gear mode may not be selected. Thus, an inadvert selection of a re-
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verse mode may be prevented which would otherwise damage the gearbox. When the gear-
box is shifted into the reverse mode, the forward mode may not be selected. Thus, an inad-
vert selection of a forward mode may be prevented which would otherwise damage the gear-
box.

According to a further aspect of the invention, the first end part of the first shift rod may be
connectable to the first power means by means of a first coupling element; and in that the
first end part of the second shift rod may be connectable to the second power means by
means of a second coupling element. Such first and second coupling elements may make it
possible to connect and remove the shifting rods from the power means when assembling
and disassembling the gearbox in the vehicle.

According to a further aspect of the invention, the first and second shift forks may be ar-
ranged in a range gearbox device, which may be connectable to the main gearbox device.
Thus, the shift control arrangement may be arranged to control the gear shifting in the range
gearbox device.

According to a further aspect of the invention the first set of grooves together with the first
and a second lock pins may be arranged to prevent the first shift rod to move axially and to
allow the second shift rod to move axially; and in that the second set of grooves together with
the first and a second lock pins may be arranged to prevent the second shift rod to move axi-
ally and to allow the first shift rod to move axially. The grooves may be arranged to receive
the first and a second lock pins for different shift gears and thereby restrict either the first or
second shift rod to move axially in order to prevent an inadvert selection of a forward or re-

verse shift gear mode, which may otherwise damage the gearbox.

A reverse gear in the power train may be achieved when a first axially movable coupling
sleeve may be arranged to engage a planet carrier with the range gearbox housing and a
second axially movable coupling sleeve may be arranged to engage a ring gear with an out-
put shaft. The reverse gear can be easily shifted to by controlling the first and second axially
displaceable coupling sleeves. However, a malfunction in a control system of the gearbox
may unintentional be activating the power means and move one of the first and second axi-
ally displaceable coupling sleeves. Thus, if the gearbox may be unintentional shifted into the
reverse gear when the vehicle is moving forward it may cause damage to the gearbox. The
shift control arrangement in a gearbox may be arranged to avoid such an incident.
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Additional objectives, advantages and novel features of the invention will be apparent to one
skilled in the art from the following details, and through exercising the invention. While the in-
vention is described below, it should be apparent that the invention is not limited to the spe-
cifically described details. One skilled in the art, having access to the teachings herein, will
recognize additional applications, modifications and incorporations in other areas, which are
within the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Below is a description of, as examples, preferred embodiments with reference to the en-

closed drawings, in which:

Fig. 1 shows schematically a vehicle in a side view with a gearbox having a shift control ar-

rangement according to an embodiment,

Fig. 2 shows schematically a cross section of the gearbox in a low range position provided

with a shift control arrangement according to an embodiment,

Fig. 3 shows schematically a cross section of the gearbox in a high range position provided

with a shift control arrangement according to an embodiment,

Fig. 4 shows schematically a cross section of the gearbox in a reverse mode provided with

a shift control arrangement according to an embodiment,

Fig. 5 shows schematically a cross section of the gearbox in fig. 2 in a disassembled condi-
tion,

Figures 6a — 6b show schematically a shift control arrangement according to an embodiment

from above and in a cross section,

Figures 7a — 12b show schematically a shift control arrangement according to an embodi-
ment in different shift gear positions,

Figures 13a-13b show schematically the shift control arrangement according to an embodi-
ment in a first pre-assembled position,

Figures 14a-14b show schematically the shift control arrangement according to an embodi-

ment in a second pre-assembled position,
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Fig. 15 shows schematically a cross section of the gearbox according to an embodiment,

Figures 16a — 16b show schematically two different embodiments of a cross section through
line Il — 11l of the second shift rod in fig. 7a.

DETAILED DESCRIPTION OF THE DRAWINGS

Fig. 1 shows schematically a vehicle 1 in a side view with a gearbox 2, which may be pro-
vided with a shift control arrangement 3 according to an embodiment. The vehicle 1 may also
be provided with an internal combustion engine 4, a clutch 5, a propeller shaft 10 and drive
wheels 8. The internal combustion engine 4 may be coupled to the gearbox 2 via the clutch
5. The gearbox 2 comprises a main gearbox device 11 and a range gearbox device 6. The
main gearbox device 11 may be surrounded by a main gearbox housing 12 and the range
gearbox device 6 may be surrounded by a range gearbox housing 13. However, the main
gearbox device 11 and the range gearbox device 6 may be surrounded by a common hous-
ing. The gearbox 2 may be connected to the drive wheels 8 of the vehicle 1 via the propeller
shaft 10. Instead of, or in addition to, an internal combustion engine 4 the vehicle may be
provided with an electric engine as part of a powertrain 15 in the vehicle 1.

Fig. 2 shows a schematic sectional view of a gearbox 2 having a shift control arrangement 3
according to an embodiment. The range gearbox device 6 comprises a planetary gear 14
which has a low and a high gear, so that the shifting capability of the gearbox 2 can be di-
vided into a low range gear position and a high range gear position. In a first gear position,
corresponding to the low range gear position a downshift takes place in the planetary gear
14. In the high range gear position the gear ratio may be 1:1 in the planetary gear 14. Fig. 2
shows the range gearbox device 6 in the first gear position, corresponding to the low range
gear position.

The gearbox 2 also comprises a split gearbox device 7 and a lay shaft 9. The main gearbox
device 11 may be provided with a main shaft 26, which may be connected to the planetary
gear 14 of the range gearbox device 6. The planetary gear 14 may comprise three main
components, which may be rotatable arranged in relation to each other, namely a sun gear
18, a planet carrier 20 and a ring gear 22. A number of planet gears 24 may be rotatable ar-
ranged with bearings on the planet carrier 20. With knowledge of the number of teeth 32 of
sun gear 18 and the ring gear 22, the relative gear ratio of the three components can be de-
termined. The sun gear 18 may be connected to the main shaft 26 of the main gearbox de-
vice 11 and the planet gears 24 engage the sun gear 18. The ring gear 22 may surround and
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engage the planet gears 24. The main shaft 26 may be connected to a shaft 38 of the sun
gear 18 by means of a splines connection 34, which has an axial extent and which allows an
axial displacement between the main shaft 26 and the shaft 38 of the sun gear 18 when as-
sembling and disassembling the range gearbox device 6 to and from the gearbox 2. The in-
put shaft 16 may at its end be provided with a sleeve 36, which internally cooperates with the
circumference of a portion of the shaft 38 of the sun gear 18 by mean of the splines connec-
tion 34. Thus, the splines connection 34 may be designed such that the range gearbox de-
vice 6 can be assembled and disassembled in one piece to and from the rest of the gearbox
2. Thus, the maintenance costs may be reduced, since the time required for the repair may
decrease.

A first axially displaceable coupling sleeve 42 may in the first gear position be arranged to
connect the range gearbox housing 13 with the ring gear 22 and in a second gear position
arranged to disconnect the range gearbox housing 13 from the ring gear 22. The first axially
displaceable coupling sleeve 42 may in the first gear position be arranged to disconnect the
shaft 38 of the sun gear 18 from the planet carrier 20. In the second position, the first axially
displaceable coupling sleeve 42 may connect the shaft 38 of the sun gear 18 with the planet
carrier 20.

A second axially displaceable coupling sleeve 43 may in the first and second gear positions
be arranged to interconnect the planet carrier 20 with the output shaft 28. The second axially
displaceable coupling sleeve 43 may in a third gear position be arranged to couple the ring
gear 22 with an output shaft 28 of the gearbox 2. The output shaft 28 may be coupled to the
propeller shaft 10 of the vehicle 1. In the third gear position, corresponding to a reverse gear,
the first axially displaceable coupling sleeve 42 may be arranged to disconnect the shaft 38
of the sun gear 18 from the planet carrier 20 and instead may be arranged to interconnect
the planet carrier 20 with the range gearbox housing 13.

The first axially displaceable coupling sleeve 42 may on an inner and outer surface be pro-
vided with first splines 50, which on the inner surface may be arranged to interact with the
corresponding first splines 50 arranged on the ring gear 22. The first splines 50 on the outer
surface may be arranged to interact on the inner periphery of a projection 52, which may be
fixedly connected to the range gearbox housing 13. The first splines 50 on the inner surface
of the first axially displaceable coupling sleeve 42 may also be arranged to cooperate with
corresponding first splines 50 arranged on the input shaft 16. Corresponding first splines 50
disposed on the input shaft 16 may be made on the periphery of a first sprocket 46, which
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may be mounted on the shaft 38 of the sun gear 18. However, it may also be possible to ar-
range the first sprocket 46 on the input shaft 16 instead of on the shaft 38 of the sun gear 18.
Thus, the first sprocket 46 may be arranged on either side of the splines connection 34. The
first splines 50 on the inner surface of the first axially displaceable coupling sleeve 42 may
also be arranged to cooperate with corresponding first splines 50 arranged on the planet car-
rier 20. Corresponding first splines 50 disposed on the planet carrier 20 may be made on the
periphery of a second sprocket 44, which may be mounted on the planet carrier 20.

The second axially displaceable coupling sleeve 43 may on an inner surface be provided
with second splines 51, which may be arranged to cooperate with corresponding second
splines 51 arranged on the ring gear 22, the planet carrier 20 and the output shaft 28. The
corresponding second splines 51 arranged on the planet carrier 20 may be formed on the pe-
riphery of a third sprocket 49, which may be mounted on the planet carrier 20. The corre-
sponding second splines 51 provided on the output shaft 28 may be formed on the periphery
of a fourth sprocket 53, which may be mounted on the output shaft 28.

An axial stop 54 arranged on the planet carrier 20 may be adapted to abut against the ring
gear 22, which axial stop 54 may prevent the ring gear 22 to be moved axially. The axial stop
54 may consist of a disc-shaped plate, which by a first thrust bearing 56 may be mounted on
the planet carrier 20. The axial stop 54 may be rotatable relative to the planet carrier 20 and
the input shaft 16, and follows the rotation of the ring gear 22. The axial stop 54 fixates the
ring gear 22 axially, and leads to that the axial bearing of the input shaft 16 in the gearbox 2
may be subjected to less stress when the gears 18, 22, 24 may be provided with helical
teeth. However, instead of, or in combination with the axial stop 54 a pair of thrust bearings
55 may be arranged on both distal surfaces of the ring gear 22. Thus, the thrust bearings 55
may be arranged between the ring gear and the planet carrier 20. A second thrust bearing 57
may be disposed between the shaft 38 of the sun gear 18 and the planet carrier 20 to ac-
commodate axial forces generated in the sun gear 18.

The low gear in the gearbox 2 may obtained by displacing the first coupling sleeve 42 axially,
so that the ring gear 22 may be connected to the range gearbox housing 13.

The range gearbox device 6 according to an embodiment functions as follows when shifting
from the first to the second gear position, that is, from the low range gear position to the high
range gear position. In Fig. 2, the range gearbox device 6 may be shifted into the low range
gear position, which means that the first coupling sleeve 42 has been shifted to a position to
connect the ring gear 22 with the range gearbox housing 13. Thus, when the range gearbox
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device 6 may be in the low range gear position, a downshift may take place through the plan-
etary gear 14. The shifting operation from the low range gear position to the high range gear
position may be made by disconnecting the first ring gear 22 from the range gearbox housing
13 by means of the first coupling sleeve 42 when the torque transmission between the ring
gear 22 and range gearbox housing 13 ends, which may be accomplished by disconnecting
the internal combustion engine 4 from the main gearbox device 11 through disconnection of
the clutch 5 and disconnecting the output shaft from the planet gear carrier by displacing the
second axially displaceable coupling sleeve 43 to a neutral position. A neutral position may
be achieved by displacing the second coupling sleeve 43 to a position where the second
coupling sleeve 43 only may be connected to the fourth sprocket 53, which may be mounted
on the output shaft 28. When the first coupling sleeve 42 no longer transmits any torque and
the planetary gear 14 has been brought to a standstill position the axial displacement of the
first coupling sleeve 42 may be possible. In the high range gear position the first coupling
sleeve 42 may be displaced to a position where the first coupling sleeve 42 connects the
planet carrier 20 to the first sprocket 46. When the range gearbox device 6 has been shifted
into the high range gear position the clutch 5 may be engaged and the planet carrier 20 may
be synchronized to the speed of the output shaft 28 before the second coupling sleeve 43
may be displaced to a position for connecting the planet carrier 20 to the output shaft 28.
Thus, the range gearbox device 6 may operate in the high range gear position. Fig. 3 shows
the range gearbox device 6 in the second gear position, corresponding to the high range
gear position.

In order to shift gear to the low range gear position, the first coupling sleeve 42 may be
shifted by the first shift fork 60 in the right direction in Fig. 3 for releasing the planet carrier 20
from first sprocket 46 and thus from the input shaft 16. This may be made possible when the
torque transmission between the input shaft 16 and planet carrier 20 ends, which may be ac-
complished by disconnecting the internal combustion engine 4 from the main gearbox device
11 by means of the clutch 5 and disconnect the planetary gear 14 from the output shaft 28 by
means of axially displace the second coupling sleeve 43 to a neutral position. When the first
coupling sleeve 42 no longer transmits any torque and the planetary gear 14 has been
brought to a standstill position the axial displacement of the first coupling sleeve 42 may be
possible. The first coupling sleeve 42 may then shifted by the first shift fork 60 in the direction
of the range gearbox housing 13 to thereby connect the ring gear 22 with the range gearbox
housing 13. When the ring gear 22 is stationary, the first coupling sleeve 42 may be dis-
placed axially and interfere with the first splines 50 on the ring gear 22 and the range gear-
box housing 13. Thus, in the low range gear position a downshift may occur through the
range gearbox device 6. When the range gearbox device 6 has been shifted into the low
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range gear position the clutch 5 may be engaged and the planet carrier 20 may be synchro-
nized to the speed of the output shaft 28 before the second coupling sleeve 43 may be dis-
placed to a position for connecting the planet carrier 20 to the output shaft 28.

Fig. 4 shows the range gearbox device 6 in the third gear position, corresponding to the re-
verse gear position mode. The second axially displaceable sleeve 43 may be in the third
gear position, i.e. in the reverse gear position arranged to connect the ring gear 22 with out-
put shaft 28. Thus, the second coupling sleeve 43 may be shifted by the second shift fork 61,
so that the ring gear 22 may be connected to the output shaft 28. The first coupling sleeve 42
may be shifted by the first shift fork 60 to couple the planet carrier 20 with the range gearbox
housing 13. The displacement of the respective coupling sleeve 42, 43 may be performed
when the input and the output shaft 16, 28 are stationary, which corresponds to a stationary
operating state of the vehicle 1, or when the vehicle 1, travels backwards and the planetary
gear 14 are disconnected from the output shaft 28 by means of the second coupling sleeve
43. The second coupling sleeve 43 may thereafter be displaced to connect the output shaft
28 with the second coupling sleeve 43 when the speed of the planetary gear 14 may be syn-
chronized to the speed of the output shaft 28 by means of the engine 4. In order to provide a
stationary position of the input shaft 16 the clutch 5 of the vehicle 1 may be transferred to a
disconnected mode. When the range gearbox device 6 is operated in the third gear position,
torque may be transmitted from the input shaft 16 to the sun gear 18 and further to the planet
gears 24, which transmits the torque to the ring gear 22 and further to the output shaft 28 via
the second coupling sleeve 43. The planet carrier 20 may be stationary as the first coupling
sleeve 42 connects the planet carrier 20 with the range gearbox housing 13.

When the first coupling sleeve 42 is displaced from the right to left in fig. 2 the first coupling
sleeve 42 may shift the range gearbox device 6 from the low range gear position to the re-
verse gear positon and further to the high range gear position.

The shift control arrangement 3 according to an embodiment comprises first and second
power means 66, 67 which may be provided for the axial displacement of the first and sec-
ond coupling sleeves 42, 43. The first power means 66 may be connected to a first shift fork
60, which may be arranged in an outside circumferential groove 62 in the first coupling
sleeve 42. The first power means 66 may be connected to the first shift fork 60 by means of
a first shift rod 68, which may be detachable from the first power means 66 by means of a
first coupling element 69. The second power means 67 may be connected to a second shift
fork 61, which may be arranged in an outside circumferential groove 62 in the second cou-
pling sleeve 43. The second power means 67 may be connected to the second shift fork 61
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by means of a second shift rod 70, which may be detachable from the second power means
67 by means of a second coupling element 71. The first and second power means 66, 67
may be a pneumatic or hydraulic cylinder, or an electric actuator. The shift rods 68, 70 con-
nected to the power means 66, 67 transfers the axial movement from the power means 66,
67 to the shift forks 60, 61. When assembling and disassembling the range gearbox device 6
to and from the main gearbox device 11 the shift rods 68, 70 may be connected to and dis-
connected from the power means 66, 67. The shift rods 68, 70 and power means 66, 67 are
schematically shown on top of the main gearbox housing 12 and on the range gearbox hous-
ing 13 in Figs. 2 - 4.

A first end part 72 of the first shift rod 68 may be connectable to the first power means 66 by
means of the first coupling element 69. A first end part 73 of the second shift rod 70 may be
connectable to the second power means 67 by means of the second coupling element 71.
Such first and second coupling elements 69, 71 make it possible to connect and remove the
shifting rods 68, 70 from the power means 66, 67 when assembling and disassembling the
gearbox 2 in the vehicle 1.

In order to prevent damage in the range gearbox device 6 due to selecting an impropriate
gear when shifting gears in the range gearbox device 6 the shift control arrangement 3 ac-
cording to an embodiment may be provided with a shift interlock 74. Such an impropriate se-
lection of gears may be the selection of the low range gear when the range gearbox device 6
may be shifted into the reverse gear. A malfunction in a control system of the gearbox 2 may
unintentional be activating the power means 66, 67 and move one of the first and second axi-
ally displaceable coupling sleeves 42, 43. As a result the gear wheels in the range gearbox
device 6 and also the coupling sleeves 42, 43 could be damaged.

The shift interlock 74 comprises a first and a second lock pin 75, 79 which may be arranged
at the main gearbox housing 12, which at least partly surrounds the main gearbox device 11.
When arranging the lock pins 75, 79 at the main gearbox housing 12, the axial extension of a
range gearbox device 6 arranged on the main gearbox device 11 can be reduced. The range
gearbox device 6 can therefore be designed with a short axial extension which may reduce
the weight of the range gearbox device 6. Thus, assembling and disassembling the range
gearbox device 6 in the vehicle 1 will be easy.

Fig. 5 shows schematically a cross section of the gearbox in fig. 2 in a disassembled condi-
tion. The first and second shift rods 68, 70 have been disconnected from the first and second
coupling element 69, 70, and the range gearbox device 6 has been disassembled from the

main gearbox device 11. The main shaft 26 has also been disconnected from the shaft 38 of
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the sun gear 18 by means of the splines connection 34. The propeller shaft 10 may also
have been disconnected from the output shaft 28 of the range gearbox device 6 before the
range gearbox device 6 may be disassembled from the main gearbox device 11. Thus, the
range gearbox device 6 has been disassembled in one piece from the rest of the main gear-
box device 11, which may reduce the maintenance costs since the time required for the re-
pair may decrease.

Figs. 6a — 6b show schematically a shift control arrangement 3 according to an embodiment
from above and in a cross section. Fig. 6a shows the shift control arrangement from above.
The first shift rod 68 may be provided with a first and second end part 72, 82, which second
end part 82 may be connected to the first shift fork 60. The second shift rod 70 may be pro-
vided with a first and second end part 73, 84, which second end part 84 may be connected to
the second shift fork 61. A first set of grooves 86 may be arranged in the first shift rod 68 and
a second set of grooves 88 may be arranged in the second shift rod 70. The first and second
lock pins 75, 79 may be arranged on top of each other. The first and second lock pins 75, 79
may be arranged in a common guide hole 92 in the main gearbox housing 12. The first and
second lock pins 75, 79 may be arranged between the first and second shift rods 68, 70. The
second set of grooves 88 may comprise a first and second groove 94, 95, each extending in
an axial direction of the second shift rod 70, so that each of the first and second grooves 94,
95 may be common for two shift gears in the gearbox 2. The first set of grooves 86 com-
prises a third, fourth, fifth and sixth groove 96, 97, 98, 99, may each be related to a shift gear
in the gearbox 2.

Fig. 6b shows a cross section of the shift control arrangement 3 through line | — | in fig. 6a.
The first and second lock pins 75, 79 may be arranged close to each other and between the
first and second shift rods 68, 70. They may be slidably arranged on each other so that they
may be allowed to move back and forth in their longitudinal direction. The first and second
lock pins 75, 79 may be provided with a surface with reduced friction, so that the lock pins
75, 79 may slide easy on each other and against the inner surfaces of the guide hole 92 in
the main gearbox housing 12. Such surface of the lock pins 75, 79 may be achieved by pol-
ishing or by arranging a layer on the surface, which layer may provide for low friction. De-
pending on the position of the shift rods 68, 70 they may move in their longitudinal direction
into one of the grooves 96, 97, 98, 99 or they may be restricted to move in the longitudinally
direction by the outer circumferential surface of the shift rods 68, 70 if one of the grooves 96,
97, 98, 99 may not be positioned in the longitudinal direction of the lock pins 75, 79.
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The first, third and fourth grooves 94, 96 and 97 may be arranged above a plane 101 passing
through the first and second shift rods 68, 70. The second, fifth and sixth grooves 95, 98, 99
may be arranged below the plane 101 passing through the first and second shift rods 68, 70.
The plane 101 passing through the first and second shift rods 68, 70 may coincide with a
centreline of the first and second shift rods 68, 70. However, the plane 101 may pass through
the first and second shift rods 68, 70 without coinciding with the centreline of the first and
second shift rods 68, 70. The plane 101 may be not a physical plane such as component,
which cooperates with other components in the shift control arrangement 3. The plane 101
may only be used for describing how the grooves 94, 95, 96, 97, 98, 99, the lock pins 75, 79
and the shift rods 68, 70 relate to each other. The first lock pin 75 may be arranged to slide
into the first groove 94 arranged in the first shift rod 68 and into the third and fourth grooves
96 and 97 arranged in the second shift rod 70 depending on the position of the respective
shift rod 68, 70. The second lock pin 79 may be arranged to slide into the second groove 95
arranged in the first shift rod 68 and into the fifth and sixth grooves 98, 99 arranged in the
second shift rod 70 depending on the position of the respective shift rod 68, 70.

Figs. 7a — 12b show schematically a shift control arrangement 3 according to an embodiment
in different shift gear positions. In figures 7a -15a the shift control arrangement 3 is shown
from above. Figures 7b — 15b show a cross section of the shift control arrangement 3
through line Il — Il in fig. 6b.

In Figs. 7a and 7b the second set of grooves 88 comprises the first and second groove 94,
95, each extending in an axial direction of the second shift rod 70, so that each of the first
and second grooves 94, 95 may be common for two shift gears in the gearbox 2. The first set
of grooves 86 comprises the third, fourth, fifth and sixth grooves 96, 97, 98, 99, each may be
related to a shift gear in the gearbox 2. The first groove 94 may be arranged to cooperate
with the third and fourth grooves 96, 97 by means of the first lock pin 75, and the second
groove 95 may be arranged to cooperate with the fifth and sixth grooves 98, 99 by means of
the second lock pin 79. The first groove 94 may relate to a neutral and a reverse shift gear in
the gearbox 2 and the second groove 95 may relate to a neutral and a forward shift gear in
the gearbox 2. The third and fourth grooves 96, 97 may relate to a low range gear and a high
range gear, respective, and the fifth and sixth grooves 98, 99 may relate to a reverse gear
and a high range gear, respective. The first and second shift rod 68, 70 may each have a
central axis 77, 76, respective. The first and second shift rod 68, 70 each may be arranged in
a guide bore 90 in the main gearbox housing 12. However, the first and second shift rods 68,
70 and first and second lock pins 75, 79 may alternatively be arranged in guide bores and
guide holes in the range gearbox housing 13.
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The first end parts 72, 73 of the first and second shift rod 68, 70 may be provided with an ax-
ial directed cut out 78 for non-conflicting with the lock pins 75, 79, and the first end parts 72,

73 of the first and second shift rod 68, 70 may be provided with a control surface 80 for axial
movement of the lock pins 75, 79.

The control surfaces 80 and the axial directed cut outs 78 may make it easy to assemble and
disassemble the gearbox 2 in a vehicle 1, because the shift rods 68, 70 may be assembled
to the power means 66, 67 after a main gearbox device 11 first has been mounted to the ve-
hicle 1. In addition, instead of removing the complete gearbox 2 from the vehicle 1 only the
range gearbox device 6 may need be disassembled from the vehicle 1. When moving the
shifting rods 68, 70 in an axial direction during assembling and disassembling the gearbox 2
the lock pins 75, 79 may allow this movement due to the control surfaces 80 and the axial di-
rected cut-outs 78.

In Figs. 7a and 7b, the shift control arrangement 3 is shifted into a neutral position, and the
shift control arrangement may be prepared to shift the range gearbox device 6 into a low
range position.

The first and second lock pins 75, 79 may be arranged between the first and second shift rod
68, 70, which lock pins 75, 79 together with the first set of grooves 86 and the second set of
grooves 88 may be arranged to restrict or allow axial movement of the respective first and
second shift rod 68, 70.

The first and second lock pins 75, 79 may have a pointed shape in both ends, which may
make it possible for the shift rods 68, 70 to move the lock pins 75, 79 axially in the main
gearbox housing 12 when shifting gears in the gearbox 2. The first set of grooves 86 together
with the lock pins 75, 79 may be arranged to prevent the first shift rod 68 to move axially and
to allow the second shift rod 70 to move axially. The second set of grooves 88 together with
the lock pins 75, 79 may be arranged to prevent the second shift rod 70 to move axially and
to allow the first shift rod 68 to move axially. When the lock pins 75, 79 is arranged within a
groove 96, 97, 98, 99 in the first set of grooves 86, the second shift rod 70 may be allowed to
move axially and the first shift rod 68 may be restricted to move. When the lock pins 75, 79 is
arranged within a groove 94, 95 in the second set of grooves 88, the first shift rod 68 may be
allowed to move axially and the second shift rod 70 may be restricted to move.

In Figs. 7a and 7b, the second shift rod 70 has been moved to a neutral position and the first
lock pin 75 is free to move into the first groove 94 of the second shift rod 70 when the second
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shift rod 70 is moved into the neutral position. The first shift rod 68 has been moved into the
low range position. When the first shift rod 68 is moved into the low range position, the third
groove 96 in the first shift rod 68 may be positioned in line with the first lock pin 75. In order
to move the second shift rod 70 to the forward position mode the second shift rod 70 will
move the first lock pin 75 axially and into the third groove 96 in the first shift rod 68. The sec-
ond lock pin 79 may be prevented to move axially because the second lock pin 79 may not
be aligned with a groove in the first shift rod 68. However, since the second groove in the
second shift rod 70 may be extended in the axial direction of the second shift rod 70, the sec-
ond shift rod 70 may be free to move into the forward position mode. In figures 8a and 8b the
range gear box may be shifted into the low range position in the forward position mode.

It is evident from Figs. 7a and 7b that it is not possible to move the second shift rod 70 to the
critical reverse position. The second shift rod 70 cannot push the second lock pin 79 in the
axial direction when trying to move the second shift rod 70 in the left direction in figures 7a
and 7b. Therefore, the second groove 95 together with the second lock pin 79 prevents the
second shift rod 70 to the critical reverse position. This is also evident from Fig. 2. If the sec-
ond coupling sleeve 43 would be axially displaced into the reverse position, in which the sec-
ond coupling sleeve 43 connects the ring gear wheel 22 with the output shaft 28, the output
shaft 28 would be locked to a standstill position, because the ring gear wheel 22 may be
locked to the range gearbox housing 13 by means of the first coupling sleeve 42. This would
probably damage the gearbox 2 or other components in the powertrain 15.

Figures 9a and 9b show schematically a shift control arrangement 3 according to an embodi-
ment in a neutral position, and which may be prepared to shift the range gearbox device 6

into a reverse position.

The first lock pin 75 may be restricted to move axially but the second lock pin 79 may be al-
lowed to move axially due to the fifth groove 98 in the first shift rod 68. Therefore it may be
possible to move the second shift rod 70 since the first groove 94 in the second shift rod 70
may be extended in the axial direction of the second shift rod 70 and also that it may be pos-
sible to displace the second lock pin 79 into the fifth groove 98 and allow the second shift rod
70 to move axially. In figures 10a and 10b, the range gearbox device 6 may be shifted into
the reverse position.

It is evident from figures 9a and 9b that it is not possible to move the second shift rod 70 to
the critical forward position. The second shift rod 70 cannot push the first lock pin 75 in the
axial direction when trying to move the second shift rod 70 in the right direction in figures 9a
and 9b. Therefore, the first groove 94 together with the first lock pin 75 prevents the second
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shift rod 70 to the critical forward position. This is also evident from Fig. 3. If the second cou-
pling sleeve 43 would be axially displaced into the forward position, in which the second cou-
pling sleeve 43 connects the planet wheel carrier 20 with the output shaft 28, the output shaft
28 would be locked to a standstill position, because the planet wheel carrier 20 may be
locked to the range gearbox housing 13 by means of the first coupling sleeve 42. This would
probably damage the gearbox 2 or other components in the powertrain 15.

Figures 11a and 11b show schematically a shift control arrangement 3 according to an em-
bodiment in a neutral position, and which may be prepared to shift the range gearbox device
6 into a high range position. In the high range position both forward and reverse modes may
be optional because neither the forward mode nor the reverse mode may be critical for the
gearbox 2 when the range gearbox device 6 is shifted into the high range mode.

It is evident from Figs. 11a and 11b that it is possible to move the second shift rod 70 to the
forward position as well as the reverse position. The second shift rod 70 may be able push
the first lock pin 75 in the axial direction when trying to move the second shift rod 70 in the
right direction in Figs. 11a and 11b and thus shift the gearbox 2 into the forward mode. In ad-
dition, the second shift rod 70 may be able push the second lock pin 79 in the axial direction
when trying to move the second shift rod 70 in the left direction in Figs. 11a and 11b and thus
shift the gearbox 2 into the reverse mode. This is also evident from Fig. 3. The second cou-
pling sleeve 43 can be axially displaced into the forward position and into the reverse posi-
tion without damage the gearbox 2 or other components in the powertrain 15. The reason for
this is that the first coupling sleeve 42 may not be connected to the range gearbox housing
13. In Figs. 12a and 12b, the second shift rod 70 has been moved to the forward position

mode.

Figs. 13a and 13b show schematically the shift control arrangement according to an embodi-
ment in a first pre-assembled position. When assembling the range gearbox device 6 to the
main gearbox device 11 the first and second shift rods 68, 70 may already be mounted on
the range gearbox device 6. The lock pins 75, 79 have been mounted on the main gearbox
device 11 before the main gearbox device 11 was mounted to the vehicle. Because the shift
control arrangement 3 may be situated on top of the range gearbox device 6 to the main
gearbox device 11 the lock pins 75, 79 will not be easy to remove before the range gearbox
device 6 is assembled to the main gearbox device 11. Since the first end parts 72, 73 of the
first and second shift rods 68, 70 may be provided with a control surface 80 for axial move-
ment of the lock pins 75, 79, and the first end parts 72, 73 of the first and second shift rod 68,
70 may be provided with an axial directed cut out 78 for non-conflicting with the lock pins 75,
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79 it may be easy to assemble the range gearbox device 6 in the vehicle 1 even though the
main gearbox device 11 may be already mounted in the vehicle 1.

During the assembling of the range gearbox device 6 in the vehicle the first and second shift
rods 68, 70 may be pushed axially through guide bores 90 in the main gearbox housing 12.
When the first and second shift rods 69, 70 reaches the lock pins 75, 79, the control surface
80 of the first end parts 72, 73 of the first and second shift rods 68, 70 urge the lock pins 75,
79 to move axially in the guide hole 92 in the main gearbox housing 12. The lock pins 75, 79
move axially in the direction of the respective first and second shift rods 68, 70 which may be
provided with the axial directed cut outs 78 on the first end parts 72, 73 of the respective shift
rods 68, 70.

In figures 14a and 14b the shift control arrangement 3 according to an embodiment is sche-
matically shown in a second pre-assembled position, where the lock pins 75, 79 have been
moved axially in the direction of the first and second shift rods 68, 70 and has reached the
axial directed cut outs 78 on the first end parts 72, 73 of the first and second shift rods 68,
70. Since the axial directed cut-outs 78 is non-conflicting with the lock pins 75, 79 both the
first and second shift rods 68, 70 is free to move axially in direction to the first and second
power means 66, 67 in order to be connected to the first and second connection elements
69, 71.

The disassembling of the range gearbox device 6 from the main gearbox device 11 takes
place in the opposite direction.

The control surfaces 80 of the first and second end parts 72, 73 of the first and second shift
rods 68, 70 may have an angle between 10°and 80°. Alternatively, they may be 30°—60°in
relation to a central axis 76 of the shift rods 68, 70. Such a control surface 80 will move the
lock pins 75, 79 axially when the first and second shift rods 68, 70 may be moved axially and
the control surfaces 80 may be in contact with the lock pins 75, 79. The first and second cou-
pling elements 69, 71 shown in Figs. 2 — 5 may be adapted to the control surfaces 80 and
the axial directed cut outs 78 so that they may be connected to the first and second end parts
72, 73 of the first and second shift rods 68, 70. However, according to an embodiment shown
in Fig. 15, the shift interlock 74, comprising the first and second lock pins 75, 79, may be ar-
ranged at the range gearbox housing 13. The first and second end parts 72, 73 of the first
and second shift rods 68, 70 may be arranged as free ends, which are not connected to any
coupling elements. Instead, the first and second shift rods 68, 70 may be connected to the
first and second power means 66, 67 at opposite distal ends. The first and second shift forks
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60, 61 may be arranged on the first and second shift rods 68, 70 at a position between the
first and second end parts 72, 73 and the first and second power means 66, 67.

Figs. 16a — 16b show schematically two different embodiments of a cross section through
line 11l — 11l of the second shift rod 70 in fig. 7a. According to an embodiment shown in fig.
16a, the second groove 95 of the second shift rod 70 may be flat and the overall cross sec-
tion of the second shift rod 70 may be circular. This makes it possible to move the second
shift rod 70 axially when the second lock pin 79 may be received in the second groove 95. A
cross section through the first groove 94 of the second shift rod 70 shows similar characteris-
tics.

According to the embodiment shown in fig. 16b the second groove 95 of the second shift rod
70 may be flat and the overall cross section of the second shift rod 70 may be square. This
makes it possible to move the second shift rod 70 axially when the second lock pin 79 may
be received in the second groove 95. A cross section through the first groove 94 of the sec-
ond shift rod 70 shows similar characteristics according to this embodiment. However, the
second shift rod 70 may also have another shaped cross section.

In addition, the first shift rod 68 may have a cross section provided with a shape that may be
similar to the shape of the second shift rod 70.

The foregoing description of the preferred embodiments has been furnished for illustrative
and descriptive purposes. It is not intended to be exhaustive, or to limit the embodiments to
the variants described. Many modifications and variations will obviously be apparent to one
skilled in the art. The embodiments have been chosen and described in order to best expli-
cate principles and practical applications, and to thereby enable one skilled in the art to un-
derstand the embodiments in terms of its various embodiments and with the various modifi-
cations that are applicable to its intended use. The components and features specified above
may, within the framework of the embodiments, be combined between different embodiments
specified.
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CLAIMS

1. A shift control arrangement in a gearbox (2), comprising a first shift rod (68), provided with
a first and second end part (72, 82), which first end (72) part is connectable to a first power
means (66) and the second end part (82) is connected to a first shift fork (60); a second shift
rod (70), provided with a first and second end part (73, 84), which first end part (73) is con-
nectable to a second power means (67) and the second end part (84) is connected to a sec-
ond shift fork (61); a first set of grooves (86) arranged in the first shift rod (68), a second set
of grooves (88) arranged in the second shift rod (70); and a first and a second lock pin (75,
79) arranged between the first and second shift rods (68, 70), which first and a second lock
pins (75, 79) together with the first and second set of grooves (86, 88) are arranged to re-
strict or allow axial movement of the respective first and second shift rod (68, 70), character-
ized in that the first set of grooves (86) comprises at least one groove (96, 97) arranged in
the first shift rod (68) above a plane (101) passing through the first and second shift rods (68,
70), and at least one groove (98, 99) arranged below the plane (101), and the second set of
grooves (88) comprises at least one groove (94) arranged in the second shift rod (70) above
the plane (101) and at least one groove (95) arranged below the plane (101).

2. A shift control arrangement according to claim 1, characterized in that the first lock pin
(75) is arranged above the plane (101) and the second lock pin (79) is arranged below the
plane (101).

3. A shift control arrangement according to any of claims 2 and 3, characterized in that the
first and second lock pins (75, 79) are arranged in a common guide hole (92) in a main gear-
box housing (12).

4. A shift control arrangement according to any of the preceding claims, characterized in
that the first lock pin (75) is arranged on the second lock pin (79), and the first and second
lock pins (75, 79) are slidable arranged against each other.

5. A shift control arrangement according to any of the preceding claims, characterized in
that the second set of grooves (88), comprises a first and second groove (94, 95), each ex-
tending in an axial direction of the second shift rod (70), so that each of the first and second
groove (94, 95) is common for two shift gears in the gearbox (2).

6. A shift control arrangement according to claim 5, characterized in that the first groove
(94) relates to a neutral and a reverse shift gear in the gearbox (2) and the second groove
(95) relates to a neutral and a forward shift gear in the gearbox (2).
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7. A shift control arrangement according to any of the preceding claims, characterized in
that the first set of grooves (86) comprises a third, fourth, fifth and sixth groove (96, 97, 98,
99), each related to a shift gear in the gearbox (2).

8. A shift control arrangement according to claims 5 and 7, characterized in that the first
groove (94) is arranged to cooperate with the third and fourth grooves (96, 97) by means of
the first lock pin (75) and the second groove (95) is arranged to cooperate with the fifth and
sixth grooves (98, 99) by means of the second lock pin (79).

9. A shift control arrangement according to, characterized in that the third and fourth
grooves (96, 97) relate to a low range gear and a high range gear, respective, and in that the
fifth and sixth grooves (98, 99) relate to a reverse gear and a high range gear, respective.

10. A shift control arrangement according to any of the preceding claims, characterized in
that the first end part (72) of the first shift rod (68) is connectable to the first power means
(66) by means of a first coupling element (69); and in that the first end part (73) of the second
shift rod (70) is connectable to the second power means (67) by means of a second coupling
element (71).

11. A shift control arrangement according to any of the preceding claims, characterized in
that the first end part (72) of the first shift rod (68) is provided with an axial directed cut out
(78) for non-conflicting with the first lock pin (75), the first end part (73) of the second shift
rod (70) is provided with a control surface (80) for axial movement of the first lock pin (75),
the first end part (72) of the second shift rod (70) is provided with an axial directed cut out
(78) for non-conflicting with the second lock pin (79), and the first end part (73) of the first
shift rod (68) is provided with a control surface (80) for axial movement of the second lock pin
(79).

12. A shift control arrangement according to claim 3, characterized in that the first and sec-
ond shift forks (60, 61) are arranged in a range gearbox device (6), which is connectable to
the main gearbox device (11).

13. A shift control arrangement according to any of the preceding claims, characterized in
that the first set of grooves (86) together with the first and a second lock pins (75, 79) are ar-
ranged to prevent the first shift rod (68) to move axially and to allow the second shift rod (70)
to move axially; and in that the second set of grooves (88) together with the first and a sec-
ond lock pins (75, 79) are arranged to prevent the second shift rod (70) to move axially and
to allow the first shift rod (68) to move axially.
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14. A gearbox (2), characterized in that the gearbox (2) comprises a shift control arrange-

ment (3) according to any of the claims 1-13.

15. A vehicle (1), characterized in that the vehicle (1) comprises a gearbox (2) according to

claim 14.
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