07/1.08759 A1 | 00 O O 0

WO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

International Bureau

(43) International Publication Date
27 September 2007 (27.09.2007)

) IO O T T OO OO

(10) International Publication Number

WO 2007/108759 Al

(51) International Patent Classification:
F16H 63/20 (2006.01) F16H 63/30 (2006.01)

(21) International Application Number:
PCT/SE2007/050135

(22) International Filing Date: 9 March 2007 (09.03.2007)

(25) Filing Language: Swedish

(26) Publication Language: English
(30) Priority Data:

0600609-2 17 March 2006 (17.03.2006) SE
(71) Applicant (for all designated States except US): SCANIA

CV AB [SE/SE]; Patents, Uty, S-15187 Sodertélje (SE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): TRAFF, Johan
[SE/SE]; Sldthagsvigen 34, S-15139 Sodertélje (SE).

(74) Agent: FORSELL, Hans; Scania CV AB, Patents UTY,
S-15187 Sodertilje (SE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: GEARBOX FOR A MOTOR VEHICLE

28
27

12
22 21
4
31
7
5\ M
10
16
32 |
14 | 18 |15
17 25 19

26

13
20

(57) Abstract: A transmission device (1) for a motor vehicle (101) and a motor vehicle (101) with such a transmission device are
described. The transmission device comprises a mainshaft (5) on which are arranged a first primary gearwheel (10) and a second
primary gearwheel (11), a first locking means (14) and a second locking means (15), and a gearshift device (20) for operating the
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relative to the first tubular shaft (21), for operating the second locking means (15).
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GEARBOX FOR MOTOR VEHICLE

Technical field

The present invention relates to a transmission device for a motor vehicle according to
the preamble of the independent claim directed towards a transmission device, and to a

motor vehicle provided with such a transmission device.

Description of state of the art

Motor vehicles are mostly equipped with transmission devices such as gearboxes,
differential locks and transfer gearboxes. A commonly occurring type of transmission
device is gearwheel gearboxes which usually comprise a housing with a mainshaft and
a countershaft which are arranged parallel with one another. The mainshaft comprises
an input shaft and a primary shaft which are arranged to be rotatable relative to one
another. An input shaft is connected to the engine via a clutch, and a gearwheel
arranged on the input shaft drives a gearwheel arranged on the countershaft. A
plurality of gearwheels arranged in mutual engagement in pairs are arranged on the
primary shaft and the countershaft. The gearwheels on the primary shaft are arranged
to be lockable relative to the primary shaft. The ratio between the primary shaft and
the countershaft depends on which gearwheel is locked relative to the primary shaft. A
gear control device in the gearwheel gearbox is arranged to enable gearwheels to be
locked firmly on the primary shaft. It is possible, by means of a gear shift connected

to the gear control device, to change the gearwheel which is to be locked relative to the

primary shaft.

Today’s gearboxes often comprise a cast casing in which the shafts are arranged. An
example of such a gearbox is described in American patent 5,284,067. An alternative
gearbox is described in Swedish patent application 0401458-5, which describes a

gearbox comprising an extruded casing with two endwalls which are held together by

rods running through the two endwalls.

The gear control devices in today’s gearboxes are relatively complicated mechanical

devices which are relatively expensive to make. There is a need for a transmission
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device for a vehicle in which the gear control device is easier to make than today’s

transmission devices.

Summary of the invention

One object of the present invention is to provide an alternative to known transmission

devices for motor vehicles.

Another object of the present invention is to provide a transmission device in which

the gearshift device is easier to make than in today’s gearboxes.

A further object of the present invention is to provide a motor vehicle which has a

transmission device in which the gearshift device is easier to make than in today’s

gearboxes.

At least one of these objects is achieved with a transmission device and a motor

vehicle according to the attached independent claims.

Further advantages of the invention are achieved with the features in the dependent

claims.

A transmission device according to the invention for a motor vehicle comprises a
casing, a first endwall and a second endwall, a mainshaft which is supported in the
endwalls, which runs through at least one of the endwalls and on which a first primary
gearwheel and a second primary gearwheel are arranged. The transmission device
further comprises a first locking means adapted to locking the first primary gearwheel
relative to the mainshaft, and a second locking means adapted to locking the second
primary gearwheel relative to the mainshaft. The transmission device also comprises a
countershaft which is supported in the endwalls and on which are arranged at least a
first countershaft gearwheel meshing with the first primary gearwheel, a second
countershaft gearwheel meshing with the second primary gearwheel, and a gearshift
device for operating the first locking means and the second locking means. The

transmission device is characterised in that it comprises a gearshift shaft and that the
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gearshift device comprises at least a first tubular shaft so arranged as to surround the
gearshift shaft and be movable along the gearshift shaft, and a first connecting means,
arranged between the first locking means and the first tubular shaft, for operating the
first locking means, and a second tubular shaft so arranged as to surround the first
tubular shaft and be movable along the gearshift shaft relative to the first tubular shaft
and the gearshift shaft, and a second connecting means, arranged between the second

locking means and the second tubular shaft, for operating the second locking means.

In a transmission device according to the invention, the gearshift device is easier to
make than in transmission devices according to the state of the art. The gearshift
device can be assembled before the transmission device is assembled and be easy to
put in place substantially assembled within the casing. Substantially the only
requirement for placing the gearshift device in position in the transmission device is

brackets in the endwalls for the gearshift shaft.

At least one of the locking means may be so arranged as to surround the mainshaft and
be movable relative to the mainshaft between a first position in which the locking
means is connected both to the primary gearwheel which the locking means is adapted
to locking and to the mainshaft, and a second position in which the locking means is
only connected to the mainshaft. It is advantageous to have at least one of the locking

means arranged in said manner, since this results in a compact transmission device.

Each of said locking means surrounding the mainshaft may comprise a rotationally
symmetrical groove arranged concentrically with the mainshaft. The locking means
may then be so arranged that it accompanies the rotation of the mainshaft but is
movable along the mainshaft, while at the same time the connecting means may be

arranged to act upon the locking means on the sides of the rotationally symmetrical

groove.

In cases where the locking means comprises a rotationally symmetrical groove, each of
the connecting means may have a fork-shaped end portion engaging with the

rotationally symmetrical groove on the locking means to which the connecting means
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is connected. The fact that the connecting means has a fork-shaped end portion results

in a large surface which can act upon the walls of the rotationally symmetrical groove.

In a transmission device according to the invention, the first connecting means may be
arranged firmly in the first tubular shaft, and the second connecting means may be
arranged firmly in the second tubular shaft. This is a relatively uncomplicated solution
which is relatively easy to make. It is of course possible to arrange the connecting
means to be more or less movable in the tubular shafts. It is also possible to arrange
for either the first or the second connecting means to be fixed relative to the first

tubular shaft or the second tubular shaft.

The mainshaft and the countershaft may be arranged substantially parallel with one
another. This is advantageous in that it is relatively easy to make gearwheels for such
shafts. It is nevertheless possible to arrange the mainshaft and the countershaft at an

angle to one another.

In a manner corresponding to that of the mainshaft and the countershaft, the mainshaft
and the gearshift shaft may be arranged substantially parallel with one another. This is
advantageous in that it is relatively easy to make gearwheels for such shafts. It is

nevertheless possible to arrange the mainshaft and the gearshift shaft at an angle to one

another.

The first tubular shaft may have a larger extent along the longitudinal axis of the
gearshift shaft than the second tubular shaft. This is advantageous in making it easier

to arrange connecting means on the first tubular shaft and the second tubular shaft.

There are a number of different ways of effecting the movement of the first tubular
shaft and the second tubular shaft and the relating connecting means. The transmission
device may comprise a first actuating means adapted to moving the first tubular shaft

and a second actuating means adapted to moving the second tubular shaft.
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The aforesaid actuating means may be selected from the group comprising electrical
actuating means, pneumatic actuating means, electromagnetic actuating means and

hydraulic actuating means.

As an alternative to the aforesaid actuating means, the transmission device may
comprise a mechanical transmission unit adapted to transmitting the motion of the
tubular shafts to a control means situated on the outside of the transmission device. In
transmission devices according to the state of the art there are a plurality of different

kinds of mechanical transmission units usable in a transmission device according to the

invention,

The mainshaft may comprise an input shaft with at least one input gearwheel meshing
with a countershaft gearwheel on the countershaft, and a primary shaft on which
primary gearwheels are arranged. The input shaft is with advantage intended to
connect the driving power to the transmission device, and a compact transmission

device will be achieved by arranging it on the mainshaft together with the primary
shaft.

The endwalls may take the form of separate parts from the casing, and the transmission
device may comprise a fastening means adapted to acting upon the distal surfaces of
the endwalls with a force relative to one another along the longitudinal axis inwards
towards the casing. This is advantageous in that the casing can then be made by

extrusion. The gearshift shaft may take the form of said fastening means.

The tubular shafts may be arranged to abut directly against one another but may also
comprise plain bearings arranged on the inside of the tubular shafts. With plain
bearings it will be easier to achieve low friction between the first tubular shaft and the

gearshift shaft and between the second tubular shaft and the first tubular shaft.

Preferred embodiments of the invention are described below with reference to the

attached drawings.
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Brief description of the drawings

Fig. 1 depicts a motor vehicle with a transmission device according to an embodiment

of the present invention.

Fig. 2 depicts in section a transmission device according to a first embodiment of the

invention.

Fig. 3 depicts in larger detail part of the gearshift device in the transmission device in
Fig. 2.

Fig. 4 depicts in larger detail part of a connecting device and a locking means in a

gearshift device according to the invention.
Fig. 5 depicts a transmission device according to a second embodiment of the present
invention, which transmission device comprises a mechanical transmission unit

adapted to acting upon the gearshift device.

Description of preferred embodiments of the invention

In the following description of preferred embodiments of the invention, similar parts in

the various diagrams are given the same reference notation.

Fig. 1 depicts a motor vehicle 101 with a transmission device 1 according to an
embodiment of the present invention. The motor vehicle 101 comprises a first
powered wheel 103 and a second powered wheel 104 which are adapted to being
powered by a differential gear 102. The motor vehicle 101 further comprises an
engine 118, a transmission device 1 connected to the engine 118, and a universal shaft
106 arranged between the transmission device 1 and the differential gear 102. The
motor vehicle 101 also comprises a driving cab 107 inside which a control unit 108 for

operating the transmission device 1 is arranged.
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Fig. 2 depicts in section a transmission device 1 according to a first embodiment of the
invention. The transmission device 1 comprises a casing 2, a first endwall 3 and a
second endwall 4. A mainshaft 5 is supported in the first endwall 3 and in the second
endwall 4. The mainshaft 5 comprises an input shaft 6 and a primary shaft 7 which are
rotatable relative to one another. An input gearwheel 8 meshing with an input
countershaft gearwheel 9 is arranged on the input shaft 6. A first primary gearwheel
10, a second primary gearwheel 11, a third primary gearwheel 12 and a fourth primary
gearwheel 13 are arranged on the primary shaft 7. Also arranged on the primary shaft
7 are a first locking means 14 adapted to locking the first primary gearwheel 10 or the
second primary gearwheel 11 relative to the primary shaft 7, and a second locking
means 15 adapted to locking the third primary gearwheel or the fourth primary
gearwheel 13 relative to the primary shaft 7. The first primary gearwheel 10 and the
second primary gearwheel 11 are locked and unlocked relative to the primary shaft 7
by the first locking means 14 being moved to a first position in engagement with the
first primary gearwheel 10, as depicted in Fig. 2. The first primary gearwheel 10 and
the second primary gearwheel 11 are unlocked from the primary shaft 7 by the first
locking means 14 being moved to a second position in which both gearwheels are
unlocked from the shaft. The second primary gearwheel 11 is locked relative to the
primary shaft 7 by the first locking means 14 being moved to a third position in
engagement with the second primary gearwheel 11. The third and fourth primary
gearwheels may be locked to the mainshaft in a corresponding manner by movement
of the second locking means 15. The transmission device 1 also comprises a
countershaft 16 on which are arranged a first countershaft gearwheel 17 meshing with
the first primary gearwheel 10, a second countershaft gearwheel 18 meshing with the
second primary gearwheel 11, a third countershaft gearwheel 19 meshing with the
third primary gearwheel 12, and a fourth countershaft gearwheel 20 meshing with the
fourth primary gearwheel 13. All of the primary gearwheels are locked to the
countershaft 16. The ratio between the input shaft 6 and the primary shaft 5 depends
on which of the primary gearwheels is locked to the primary shaft. When the first
primary gearwheel 10 is locked to the shaft, as depicted in Fig. 2, the driving power
from the input shaft 6 will be transmitted to the primary shaft via the input gearwheel

8, the input countershaft gearwheel 9, the first countershaft gearwheel 17 and the first
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primary gearwheel 10. The ratio between the input shaft and the primary shaft will
thus depend on the proportion between the number of teeth on the input gearwheel 8
and the input countershaft gearwheel 9 and the proportion between the number of teeth
on the first countershaft gearwheel 17 and the first primary gearwheel 10. The first
endwall 3 and the second endwall 4 are held firmly against the casing by a first
fastening means in the form of a gearshift shaft 31 and a second fastening means in the

form of a through-shaft 32.

The transmission device 1 comprises the gearshift device 20 for operating the first
locking means 14 and the second locking means 15. The gearshift device 20
comprises a first tubular shaft 21 so arranged as to surround the gearshift shaft 31 and
be movable along the gearshift shaft 31, and a first connecting means 22, arranged
between the first locking means 14 and the first tubular shaft 21, for operating the first
locking means 14. The gearshift device 20 comprises also a second tubular shaft 23 so
arranged as to surround the first tubular shaft 21 and be movable along the gearshift
shaft 31 relative to the first tubular shaft 21 and the gearshift shaft 31, and a second
connecting means 24, arranged between the second locking means 15 and the second
tubular shaft 23, for operating the second locking means 15. The first locking means
14 comprises a first rotationally symmetrical groove 25 with which the first connecting
means 22 engages. The second locking means 15 comprises a second rotationally
symmetrical groove 26 with which the second connecting means 24 engages. The
locking means 14, 15 are with advantage designed according to the state of the art and
the locking means and/or the primary gearwheels are with advantage provided with
synchronising devices (not depicted) according to the state of the art so that
engagement of the primary gearwheels 10, 11, 12, 13 can be effected during operation

of the transmission device.

In the embodiment depicted in Fig. 2, the mainshaft 5, the countershaft 16 and the
gearshift shaft 31 are arranged parallel with one another. The transmission device 1
comprises also a first hydraulic piston 27 connected to the first tubular shaft 21, and a

second hydraulic piston 28 connected to the second tubular shaft 23.
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When the transmission device is in operation, an engine is connected to the input shaft
6, and powered wheels (not depicted) are connected to the primary shaft 5. When a
driver of the vehicle wishes to engage the powered wheels, he/she will operate the
control unit 108, e.g. so that the first hydraulic piston 27 moves the first tubular shaft
21 towards the second endwall 4, with the result that the first primary gearwheel
becomes locked relative to the primary shaft 5. When the driver wishes to change the
gear ratio, he/she will operate the control unit 108, e.g. so that the first hydraulic piston
27 moves the first tubular shaft 21 towards the first endwall 3, with the result that the
first primary gearwheel moves to the second position unlocked from the primary shaft,
and the second hydraulic piston 28 thereafter pushes the second tubular shaft 23
towards the second endwall so that the third primary gearwheel 12 is locked relative to

the primary shaft 5.

Fig. 3 depicts in larger detail part of the gearshift device 20 in the transmission device
in Fig. 1, showing the first tubular shaft 21 surrounding the gearshift shaft 31. Plain
bearings 33 are arranged on the inside of the first tubular shaft. The first connecting

means 22 is arranged firmly in the first tubular shaft 21.

Fig. 4 depicts in larger detail part of a connecting device 22 and a locking means 14 in
a gearshift device 20 according to the invention. The connecting device 22 has a fork-
shaped end portion 34 which engages with the first rotationally symmetrical groove 25

in the locking means 14.

Fig. 5 depicts a transmission device 1 according to a second embodiment of the present
invention, which transmission device comprises a mechanical transmission unit 35
adapted to acting upon the gearshift device 20. The mechanical transmission unit
comprises a first arm 36 which has its first end fastened in the first tubular shaft 21 and
its second end arranged outside the transmission device’s casing 2, and a second arm
37 which has its first end fastened in the second tubular shaft 23 and its second end
arranged outside the transmission device’s casing 2. The first arm 36 and the second

arm 37 are adapted to being rotatable about a common rotation spindle 38.
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A control means 39 is connected to the second ends of the arms 36, 37. By operating
the control means 39 it is possible to act upon the locking means 14, 15. Fig. 5 merely
depicts the control means as a rectangle, but one skilled in the art can easily implement

the control means 39 in any of a plurality of different ways.

The embodiments described may be modified in many ways without departing from

the spirit and scope of the invention, which is only limited by the claims.

It is for example possible to dispense with arranging synchronising devices on the

locking means and/or the primary gearwheels.

It is possible to arrange a transmission device according to the invention with only two

primary gearwheels.
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Claims

1. A transmission device (1) for a motor vehicle (101) comprising

a casing (2), a first endwall (3) and a second endwall (4),

a mainshaft (5) which is supported in the endwalls (3, 4), which runs through at
least one of the endwalls (3, 4) and on which a first primary gearwheel (10) and a
second primary gearwheel (11) are arranged,

a first locking means (14) adapted to locking the first primary gearwheel (10)
relative to the mainshaft (5),

a second locking means (15) adapted to locking the second primary gearwheel
(11) relative to the mainshaft (5),

a countershaft (16) which is supported in the endwalls and on which at least a
first countershaft gearwheel (17) meshing with the first primary gearwheel (10), and a
second countershaft gearwheel (18) meshing with the second primary gearwheel (11)
are arranged,

a gearshift device (20) for operating the first locking means (14) and the second
locking means (15),

characterised in that the transmission device comprises a gearshift shaft (31)
and that the gearshift device (20) comprises at least

a first tubular shaft (21) so arranged as to surround the gearshift shaft and be
movable along the gearshift shaft (31), and a first connecting means (22), arranged
between the first locking means (14) and the first tubular shaft (21), for operating the
first locking means (14), and

a second tubular shaft (23) so arranged as to enclose the first tubular shaft (21)
and be movable along the gearshift shaft (31) relative to the first tubular shaft (21) and
the gearshift shaft (31), and a second connecting means (24), arranged between the
second locking means (15) and the second tubular shaft (23), for operating the second
locking means (15).

2. A transmission device (1) according to claim 1, whereby at least one of the
locking means (14, 15) is so arranged as to surround the mainshaft (5) and be movable

relative to the mainshaft (5) between a first position in which the locking means (14,
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15) is connected to the primary gearwheel (10, 11) which the locking means (14, 15) is
adapted to locking to/unlocking from the mainshaft (5) and a second position in which

the locking means (14, 15) is only connected to the mainshaft (5).

3. A transmission device (1) according to claim 2, whereby each of said locking
means (14, 15) surrounding said mainshaft (5) comprises a rotationally symmetrical

groove (25, 26) arranged concentrically with the mainshaft.

4. A transmission device (1) according to claim 3, whereby each of the
connecting means (22, 24) has a fork-shaped end portion (34) which engages with the
rotationally symmetrical groove (25, 26) on the locking means (14, 15) to which the

connecting means (22, 24) is connected.

5. A transmission device (1) according to any one of the foregoing claims,
whereby the first connecting means (22) is firmly arranged in the first tubular shaft

(21) and whereby the second connecting means (24) is firmly arranged in the second
tubular shaft (23).

6. A transmission device (1) according to any one of the foregoing claims,

whereby the mainshaft (5) and the countershaft (16) are arranged substantially parallel

with one another.

7. A transmission device (1) according to any one of the foregoing claims,
whereby the mainshaft (5) and the gearshift shaft (31) are arranged substantially

parallel with one another.

8. A transmission device (1) according to any one of the foregoing claims,
whereby the first tubular shaft (21) has a greater extent along the longitudinal axis of

the gearshift shaft (31) than the second tubular shaft (23).
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9. A transmission device (1) according to any one of the foregoing claims,
comprising a first actuating means (27) adapted to moving the first tubular shaft (21)

and a second actuating means (28) adapted to moving the second tubular shaft (23).

10. A transmission device (1) according to claim 9, whereby the actuating means
(27, 28) are selected from the group comprising electrical actuating means, pneumatic

actuating means, electromagnetic actuating means and hydraulic actuating means.

11. A transmission device (1) according to any one of the foregoing claims,
comprising a mechanical transmission unit adapted to transmitting the motion of the
tubular shafts (21, 23) to a control means (39) arranged on the outside of the

transmission device (1).

12. A transmission device (1) according to any one of the foregoing claims,
whereby the mainshaft (5) comprises an input shaft (6) with at least one input
gearwheel (8) meshing with a countershaft gearwheel (9) on the countershaft (16), and

a primary shaft (7) on which primary gearwheels (10, 11) are arranged.

13. A transmission device (1) according to any one of the foregoing claims,
whereby the endwalls (3, 4) take the form of separate parts from the casing (2) and
whereby the transmission device (1) comprises a fastening means (31, 32) adapted to
acting upon the distal surfaces of the endwalls (3, 4) with a force relative to one

another inwards towards the casing.

14. A transmission device (1) according to claim 13, whereby the gearshift shaft

(31) takes the form of said fastening means (31, 32).

15. A transmission device (1) according to any one of the foregoing claims,

comprising plain bearings (33) arranged on the inside of the tubular shafts (21, 23).

16. A motor vehicle (101) comprising a transmission device (1) according to any

one of the foregoing claims.
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